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RECORD OF ATTENDANCE

The Committee shall consist of up to 20 members, including the Chair, and includes a non-voting liaison
representative who is a member of the Advanced Medical Technology Association (AdvaMed). CLIAC also consists
of three non-voting ex officio members or designees from CDC, CMS, and FDA. The Designated Federal Officer
(DFO) ensures procedures comply with applicable statutory, regulatory, and HHS General Administration Manual
directives. Visit https://www.cdc.gov/cliac/php/members/index.html to find a list of the current CLIAC members,
including a brief overview of their applicable expertise.

Committee Members Present
Dr. Jordan Laser (Chair)
Dr. Esther Babady
Mr. Michael Black
Dr. Olga M. Cerén
Dr. Kimberle Chapin
Dr. James Crawford
Ms. Heather Duncan
Dr. Mary Edgerton
Dr. Tanner Hagelstrom
Dr. Yael Heher
Dr. Soojin Jun
Dr. David Koch
Dr. Hung Luu
Dr. Nirali Patel
Dr. Michael Pentella
Dr. Anthony Tran
Dr. Mark Tuthill
Dr. R.W. (Chip) Watkins
Ms. April Veoukas, AdvaMed (Liaison Representative)

Committee Member Absent
Dr. Chester Brown

Ex Officio Members

Dr. Victor R. De Jesus, CDC
Mr. Gregg Brandush, CMS
Dr. Courtney Lias, FDA

Designated Federal Officer and Executive Secretary
Ms. Heather Stang, CDC

In accordance with the provisions of Public Law 92-463, the meeting was open to the public. The meeting was
attended via virtual Zoom webcast, and approximately 160 public citizens attended the meeting.
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CLINICAL LABORATORY IMPROVEMENT ADVISORY
COMMITTEE (CLIAC) BACKGROUND

The Secretary of Health and Human Services (HHS) is authorized under Section 353 of the Public Health
Service Act, as amended, to establish standards to ensure consistent, accurate, and reliable test results by all
clinical laboratories in the United States and to establish advisory committees under Section 222.

The Clinical Laboratory Improvement Advisory Committee (CLIAC) was chartered in February 1992 to provide
scientific and technical advice and guidance to the Secretary and the Assistant Secretary for Health about
improvement in clinical laboratory quality and laboratory medicine practice. In addition, the Committee provides
advice and guidance on specific questions related to possible revisions of the Clinical Laboratory Improvement
Amendments of 1988 (CLIA) standards. Examples include providing guidance on studies designed to improve
safety, effectiveness, efficiency, timeliness, equity, and patient-centeredness of laboratory services; revisions to
the standards under which clinical laboratories are regulated; the impact of proposed revisions to the standards
on medical and laboratory practice; and the modification of the standards and provision of non-regulatory
guidelines to accommodate technological advances, such as new test methods and the electronic submission of
laboratory information, and mechanisms to improve the integration of public health and clinical laboratory
practices.

The Committee consists of 20 members, including the Chair. The Secretary selects members from authorities
knowledgeable in microbiology, immunology, chemistry, hematology, and pathology and representatives of
medical technology, public health, clinical practice, and consumers. In addition, CLIAC includes three ex officio
members, or designees: the Director of the Centers for Disease Control and Prevention (CDC); the
Commissioner of the Food and Drug Administration (FDA); the Administrator of the Centers for Medicare &
Medicaid Services (CMS); and such additional officers of the U.S. Government that the Secretary deems are
necessary for the Committee to carry out its functions effectively. CLIAC also includes a non-voting liaison
representative who is a member of AdvaMed and other non-voting liaison representatives that the Secretary
deems necessary for the Committee to carry out its functions effectively.

Because of the different perspectives among its members, CLIAC is sometimes divided in the guidance and
advice it offers to the Secretary. Even when all CLIAC members agree on a specific recommendation, the
Secretary may not follow the Committee’s advice because of other overriding concerns. Thus, while some of the
actions recommended by CLIAC may result in changes to the CLIA regulations or may lead to different actions
taken by HHS, all of the Committee’s recommendations may not be accepted and acted upon by the Secretary.
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CALL TO ORDER AND COMMITTEE INTRODUCTIONS

Dr. Jordan Laser, CLIAC Chairperson, welcomed the Committee and recognized Dr. Collette Fitzgerald’s
accomplishments during her term as the CDC Ex Officio. After thanking Dr. Fitzgerald, he provided an overview
of Dr. Reynolds Salerno’s term and thanked him for his tenure as the CLIAC Designated Federal Officer (DFO).
Dr. Reynolds Salerno, the Director of the Office of Laboratory Systems and Response (OLSR), acknowledged
the importance of CLIAC and thanked past and current members of the Committee. He introduced Ms. Heather
Stang, Senior Advisor for Clinical Laboratories in CDC’s Division of Laboratory Systems (DLS) in OLSR, as the
new CLIAC DFO, and Dr. Victor R. De Jesus, Acting Director of DLS, as the new CDC EX Officio. Ms. Stang
welcomed the Committee and the members of the public. Dr. Jordan Laser, CLIAC Chairperson, welcomed the
Committee and reviewed the process for public comments, quorum requirements, and official CLIAC
recommendations. Ms. Stang introduced the new CLIAC members, and all members made self-introductions
and financial disclosure statements relevant to the meeting topics. Dr. Laser stated that the agenda topics would
include CDC, CMS, and FDA agency updates. In addition, the meeting would consist of presentations and
discussions on two workgroup reports, cybersecurity requirements in the clinical laboratory, the determination of
clinically relevant range of values for proficiency testing, and the utilization of remote technology for competency
assessments.

Recognition of Outgoing CLIAC Members
Heather L. Stang, MS, MLS

Senior Advisor for Clinical Laboratories

Division of Laboratory Systems

Office of Laboratory Systems and Response
Centers for Disease Control and Prevention

Ms. Stang recognized Ms. Heather Duncan for her contributions to the Committee.

AGENCY UPDATES AND COMMITTEE DISCUSSION

Centers for Disease Control and Prevention (CDC) Update
Victor R. De Jesus, PhD

Acting Director, Division of Laboratory Systems

Director, Quality and Safety Systems Branch

Office of Laboratory Systems and Response

Centers for Disease Control and Prevention

Presentation

Dr. De Jesus provided a comprehensive update on the CDC's Division of Laboratory Systems (DLS),
highlighting organizational changes and ongoing projects. He discussed the realignment of several CDC
divisions into the new Office of Laboratory Systems and Response (OLSR) to improve coordination and
efficiency, focusing on establishing a robust laboratory infrastructure for public health. Dr. De JesUs outlined key
DLS activities, including laboratory quality and safety efforts, diagnostic excellence, workforce development,
data science, and health equity. Notable projects included revising educational materials for the waived testing
community, the Next Generation Sequencing (NGS) Quality Initiative, and the ECHO Biosafety Program. He
also provided updates on the CDC's laboratory readiness and response efforts, including the Laboratory
Response Network for Biological Threats (LRN-B), which ensures laboratories are prepared for biological
threats. Dr. De JesUs emphasized the importance of the Laboratory Outreach Communication System (LOCS),
which provides up-to-date testing and emergency response information to approximately 90,000 subscribers. He
also highlighted a significant achievement: awarding an Indefinite Delivery Indefinite Quantity (IDIQ) contract to
support surge testing and data sharing, which several CDC centers have already utilized. He discussed the
OnelLab™ initiative, which has grown significantly, reaching over 41,000 members and offering training and
resources to laboratory professionals. He also mentioned the development of the CLIA Laboratory Director
University (LDU) program in collaboration with CMS, which aims to address training requirements for laboratory
directors. Additionally, Dr. De Jesus updated CLIAC on the SHIELD initiative, which focuses on improving
interoperability of laboratory data and ongoing collaborations with CMS to automate the transfer of laboratory-
related data into the CDC's data lake. Lastly, Dr. De JesUs shared updates on initiatives promoting health equity
in laboratory systems, including the Electronic Test Orders and Results (ETOR) project, which aims to improve
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data exchange in underserved areas, and the LDL laboratory messaging project in collaboration with the Million
Hearts® Initiative. He concluded by providing an update on the Career Pathways in Public Health Laboratory
Science program, which seeks to increase diversity and inclusion in laboratory fields to place more fellows and
interns from underrepresented groups.

Centers for Medicare & Medicaid Services (CMS) Update
Gregg S. Brandush, RN, JD

Director

Division of Clinical Laboratory Improvement and Quality

Quality, Safety, and Oversight Group

Center for Clinical Standards and Quality

Centers for Medicare & Medicaid Services

Presentation 3

Mr. Brandush began by highlighting the leadership team of the CMS Division of Clinical Laboratory Improvement
and Quality (DCLIQ), which includes two policy branches and three operations branches, all restructured to
align with DCLIQ's primary activities. He reported that while the organization has made progress, efforts to
address communication issues remain ongoing as the structure settles. He then reviewed the current laboratory
enrollment in the CLIA program based on certificate type, noting that Certificate of Waiver (CoW) sites continue
to account for 81% of all CLIA-certified laboratories. Mr. Brandush also highlighted progress in enforcement
actions, noting significant improvements in reducing the time it takes to address non-compliance. The time to
initiate and impose sanctions has been reduced by more than 50%, a substantial improvement from previous
years. He noted that this has helped ensure quicker action against laboratories with serious non-compliance
issues, enhancing the overall quality of testing. Mr. Brandush then provided updates on several goals for 2024,
including making 50% of CLIA certificates available electronically, issuing new interpretive guidance, and
addressing inconsistencies related to survey processes. He also emphasized ongoing efforts to ensure full
electronic processing of certificates by 2026 and efforts to eliminate survey backlogs. Notably, the organization
has reduced backlogs by 33% over six months, an accomplishment made possible through collaboration with
state agencies and federal surveyors. Lastly, he mentioned several policy updates and administrative memos,
including technical corrections to analyte categorization and new certifications for cytotechnologists.

Food and Drug Administration (FDA) Update
Courtney H. Lias, PhD

Director

Office of In Vitro Diagnostic Devices

Office of Product Evaluation and Quality

Center for Devices and Radiological Health

U.S. Food and Drug Administration

Dr. Lias opened her presentation by highlighting key developments in diagnostic testing. She emphasized the
FDA's ongoing efforts to expand home-use testing, a priority amplified by the COVID-19 pandemic. Home tests,
she explained, offer greater privacy and convenience and help reduce the spread of infectious diseases. Dr.
Lias outlined the FDA's work to optimize regulatory pathways for certain diagnostic tests, including the recent
down-classification of Hepatitis B and CMV assays, which now qualify for less stringent approval processes.
She also addressed the FDA's response to avian influenza, noting collaborative efforts with the CDC, NIH, and
other partners to evaluate the effectiveness of current influenza A tests in detecting avian strains. Regarding
COVID-19 testing, Dr. Lias highlighted the FDA's push to transition emergency use authorized (EUA) tests to
traditional marketing pathways to ensure long-term availability. She announced that the FDA revoked Cue
Health's EUA for COVID-19 tests in October due to an increased risk of false results. Dr. Lias shared updates
on advancements in hepatitis C diagnostics, including authorizing a point-of-care molecular test, which supports
the "test-to-treat” initiative and improves treatment access for underserved populations. She also highlighted
significant approvals in home-use testing since the last meeting. Regarding colorectal cancer screening, Dr. Lias
noted the approval of three new tests in October, providing improved options for average-risk individuals and
supporting efforts to increase screening rates. She affirmed the FDA's commitment to improving access to
diagnostic tests and advancing public health initiatives.
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PRESENTATIONS AND COMMITTEE DISCUSSION

CLIAC Workgroup Reports

The Biosafety Workgroup Report
Michael A. Pentella, PhD

Director, State Hygienic Laboratory

The University of lowa

[Presentation 5]and Workgroup Report 5a|

Dr. Pentella, Chair of the CLIAC Biosafety Workgroup, reminded the members of the five CLIAC
recommendations made between 2001 and 2019 that address laboratory safety. He provided the workgroup
charge, membership, scope, and discussion topics. Dr. Pentella highlighted the workgroup's discussions on the
questions and reviewed the workgroup agreements related to biosafety and the need to update the CLIA
requirements to include additional safety standards to ensure laboratories have policies and procedures
addressing laboratory biosafety.

Public Comments
No public comments were received on this topic.

Committee Discussion
The Committee discussed the workgroup agreements summarized in the CLIAC Biosafety Workgroup
presentation and report. Relevant CLIAC member comments follow.

e A member asked how a risk assessment can be performed before purchasing a new piece of equipment
when the equipment is not on site. The workgroup chair clarified that conducting a risk assessment
before purchasing equipment would be a theoretical process involving a review of the test procedures
for the instrument and thinking through the steps to identify potential risks and hazards.

¢ Another member asked whether the workgroup's focus is on biosafety risk assessments for
instrumentation specifically or if it applies to general laboratory biosafety and expressed concerns about
potential conflicts between instrument handling and decontamination procedures and existing safety.
The workgroup chair confirmed that the workgroup was focused on instrumentation and its associated
risks. He emphasized that general information on what a risk assessment entails would benefit the
entire biosafety plan.

e Another member asked whether the risk assessment for equipment and instrumentation would be
similar to the pathogen-specific or methodology-specific risk assessments currently conducted. The
workgroup chair clarified that the workgroup is focused on instrumentation risk assessments for the
entire laboratory.

e Several members discussed the intention to incorporate risk assessments into the CLIA regulations,
ensuring that audits will include evaluations of risk assessments, individual competencies, and biosafety
practices, thereby making the audits more comprehensive than they are currently. Members commented
that any regulation changes should not result in an excessive burden on laboratories.

e The FDA Ex Officio informed the Committee that they are exploring opportunities to work with partners
to address requirements for manufacturers to add information on the disinfection of instruments to their
labeling or as part of their instrument instructions and noted that the FDA’s requirements for
manufacturers are under the Federal Food, Drug, and Cosmetic Act and are not subject to CLIA and
therefore are out of scope for CLIAC discussions.

e Several members discussed that laboratories should conduct their own risk assessments. However,
risks related to aerosolization inside instruments, for example, are not something end users would
typically be aware of, and this information must come from the manufacturers.

e Several Committee members discussed the potential burden of requiring laboratory biosafety risk
assessments. There was broad consensus that by clearly defining the components of the risk
assessment, it would be possible to standardize laboratory practices and streamline the process,
making it more manageable for laboratories to implement. The goal is to educate and train laboratory
personnel while simplifying the process of conducting biosafety risk assessments to facilitate
compliance.

e Members agreed on the need for a form, training document, or webinar to provide laboratories with clear
guidance on conducting biosafety risk assessments.
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e Several CLIAC members expressed concerns regarding competency assessments for conducting risk
assessments. It was agreed that the intention is to establish a general biosafety competency that would
apply to all instrumentation used within the laboratory instead of each instrument.

Committee Recommendations
The Committee deliberated, voted, and approved the following recommendations based on the topic of The
CLIAC Biosafety Workgroup Report.

Recommendation 1: CLIAC recommends revising the CLIA requirements to include general biosafety training
as part of the competency requirements for testing personnel.

Recommendation 2: CLIAC recommends that a standardized definition of a biosafety risk assessment should
be developed and added to 42 CFR 493.2.

a. The language used to define a biosafety risk assessment should cover general biosafety risk
assessment processes, including hazard assessment, mitigation, management, and performance
monitoring.

i. Part of the general biosafety risk assessment could include a request, if available and provided, and
written equipment disinfection instructions and practices, preferably before purchase.

i. Laboratories should consider the provision of written disinfection instructions and practices before
purchasing equipment.

Recommendation 3: CLIAC recommends that CDC provide educational tools and resources on how
laboratories can develop and perform biosafety risk assessments.

Recommendation 4: CLIAC recommends that it is best practice that laboratories should be required to perform
a biosafety risk assessment on all instrumentation currently in use. Before implementation, laboratories should
consider biosafety risks when purchasing new equipment and must complete a risk assessment (analogous to
analytic verification).

Recommendation 5: CLIAC recommends that 42 CFR 493.1804(a)(2) should be expanded to clarify that
laboratory workers and, in turn, the general population should be safeguarded.

The Next Generation Sequencing Workgroup Report
Nirali M. Patel, MD

Senior Pathologist

Tempus Labs

[Presentation 6land Workgroup Report 6a |

Dr. Nirali Patel began with a brief history that led to the workgroup formation and explained that the charge was
to make suggestions to qualify bioinformatics personnel as CLIA testing personnel in laboratories performing
high complexity testing. She stated that the discussions were meant to focus on the minimum requirements for
bioinformatics to be integrated into the clinical laboratory. She described the questions the workgroup was
tasked to answer, the discussions the workgroup had, and the final workgroup agreements. She reiterated that
the discussions were kept general to include future tests and technologies while keeping the focus on
bioinformatics in the clinical laboratory. Dr. Patel described the suggested routes for bioinformaticians to qualify
under CLIA based on the current CLIA requirements. These routes included education, educational
requirements, experience, or a combination.

Public Comments
No public comments were received on this topic.

Committee Discussion
The Committee discussed the workgroup agreements summarized in the CLIAC Next Generation Sequencing
Workgroup presentation and report. Relevant CLIAC member comments follow.

e Several committee members expressed concerns regarding the workgroup's proposal for educational
requirements for bioinformaticians, specifically the agreement that candidates possess one to two years
of experience in a clinical laboratory. They noted the already limited pool of qualified bioinformaticians
and emphasized that such a requirement could further hinder recruitment efforts.
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Another concern raised by several Committee members was the impact of the proposed educational
requirements on individuals with degrees in fields such as epidemiology and whether laboratories
utilizing third-party vendors for bioinformatics analysis would be affected. Dr. Patel clarified that the
laboratory experience requirement pertained to general laboratory work rather than bioinformatics-
specific tasks and emphasized that the workgroup proposal for requirements was intended for
personnel directly involved in CLIA-regulated patient testing and treatment rather than those engaged in
surveillance activities. Additionally, it was noted that the forthcoming CLIA personnel rules, set to take
effect at the end of 2024, employ a variety of qualification standards similar to those outlined by the
workgroup. Dr. Patel further explained that third-party vendors currently operate outside the typical
regulatory framework, with responsibility for vendor quality falling under the purview of the CLIA
laboratory director.

A Committee member suggested using the term “informaticist” instead of “informatician,” noting that the
former is recognized by organizations such as the American Medical Informatics Association and the
Pathology Informatics Association. The member also recommended including internships as an option
for gaining laboratory experience and proposed narrowing the definition of bioinformatics to focus
specifically on molecular diagnostics and laboratories. In response, Dr. Patel clarified that the workgroup
agreed to use the term “bioinformatician.” Additionally, the CLIAC DFO explained that many informatics
procedures discussed by the workgroup were classified as part of the practice of medicine and,
therefore, fell outside the scope of CLIA, making an alternate term of “bioinformatician” preferable. Dr.
Patel noted that the workgroup opted for a broader focus to accommodate potential future testing
developments that may be relevant.

A Committee member noted that in New York State, the term "profession” is a statutory designation
applied to occupations requiring licensure. The member suggested that the workgroup might
inadvertently be defining bioinformatics as a new profession and recommended that the Committee
clarify whether it is establishing educational requirements for a position or defining a new profession.
The FDA Ex Officio member questioned the phrasing "develop and modify" as part of the workgroup’s
proposed bioinformaticians' responsibilities, suggesting it might imply activities beyond CLIA's regulatory
scope, such as software design and development. Dr. Nirali Patel clarified that "develop and modify"
referred to adjusting bioinformatics pipelines to accommodate changes like new specimen types or
updated human genome builds, ensuring accurate analysis. The FDA Ex Officio recommended
clarifying the language to distinguish between software use, which falls under CLIA, and software
development outside its purview. The CLIAC Chair acknowledged the concern, suggesting that
"develop" and potentially "modify" be reconsidered to avoid implying software design activities. The
Chair also indicated a need to refine the wording and transition toward finalizing recommendations.

A CLIAC member expressed concern that the proposed requirements could disadvantage laboratories
by limiting access to already scarce bioinformatics resources, potentially forcing reliance on unregulated
third-party vendors. The member noted a potential disparity: third-party vendors, which only provide
data analysis and fall outside CLIA's purview, would be unaffected by the requirements, while in-house
hires would face significant qualification barriers, creating additional challenges for laboratories. The
CLIAC Chair questioned whether the requirements should explicitly address third-party vendors or focus
solely on in-house bioinformaticians. Dr. Nirali Patel reiterated that external vendors are currently
outside CLIA's regulatory authority, with laboratory directors responsible for assessing vendor quality.
She emphasized that bioinformatics, as a discipline, is not formally under CLIA oversight. Dr. Patel
clarified that the workgroup focused on formally integrating bioinformaticians into laboratory testing
personnel to address gaps in recognition and oversight of their roles.

A Committee member highlighted the complexity of the bioinformatician qualification issue and
suggested that a doctoral or master’s research project could potentially qualify as relevant experience
and proposed a more general approach to educational requirements, allowing flexibility for fields like
statistical genetics. The member emphasized creating a list of required competencies for
bioinformaticians, such as coding, developing proficiency testing plans, and updating software or
libraries. They flagged the risks of software modification, suggesting it requires thorough testing akin to
a laboratory-developed test or in vitro diagnostics approach, and inquired about the role of the FDA and
HHS in regulating testing involving artificial intelligence (Al) technologies. The CLIAC Chair and
members agreed on the need for general language encompassing various relevant biological and data
sciences disciplines, acknowledging the lack of standardized nomenclature for degree titles.
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Committee Recommendations
The Committee deliberated, voted, and approved the following recommendations based on the topic of The
CLIAC Next Generation Sequencing Workgroup Report.

Recommendation 6: CLIAC recommends that the CLIA testing personnel qualifications for laboratories
performing high complexity testing should be modified to add a qualification route for the responsibilities of
bioinformaticians, which are not burdensome for laboratories.

Recommendation 7: CLIAC recommends that a CLIA personnel carve-out be created to allow individuals who
perform bioinformatics data analysis to qualify under CLIA, similar to how the current blood gas analysis carve-
out is at § 493.1461 and § 493.1489. This carve-out should be developed for all CLIA-required personnel in the
clinical laboratory who are involved in bioinformatics.

Recommendation 8: CLIAC recommends using the existing CLIA personnel roles (testing personnel, general
supervisor, technical supervisor, and director), along with the experience and degree requirements, as a
framework to build upon.

e The bioinformatician qualification paths may include requirements for bioinformatics beyond biological
and data sciences that may consist of specialized areas such as bioinformatics, genetics, statistics,
statistical genetics, computer science, software engineering, biochemistry, etc.

e A carve-out would also be needed for general supervisors, technical supervisors, and laboratory
directors who oversee bioinformatics activities in laboratories performing high complexity testing using
the workgroup’s proposal for bioinformatics testing personnel as the baseline.

Cybersecurity Requirements in the Clinical Laboratory

Introduction to Topic

Gregg S. Brandush, RN, JD

Director

Division of Clinical Laboratory Improvement and Quality
Quality, Safety, and Oversight Group

Center for Clinical Standards and Quality

Centers for Medicare & Medicaid Services

Presentation 7

Mr. Gregg Brandush provided an overview of the cybersecurity challenges facing healthcare organizations,
noting that ransomware attacks accounted for 70% of successful cyberattacks, with over 1,600 health
organizations affected in 2023 alone, costing an average of $11 million per breach. He highlighted the two key
issues: compromised patient care due to inaccessible or attacked electronic health records and legal liabilities
arising from compromised patient data. Mr. Brandush noted that current cybersecurity regulations within CLIA
are minimal, and general regulations exist for test procedure manuals, test report standards, and equipment
maintenance. Still, these do not specifically address cybersecurity threats. He added that recommendations
from the National Computing Centre (NCC) include basic cybersecurity measures such as multi-factor
authentication, segregating legacy systems, regular staff training, and incident management plans. Mr.
Brandush closed by providing several questions for CLIAC to consider, including whether stronger regulatory
requirements for cybersecurity protocols in laboratories are necessary.

Cybersecurity Considerations for Clinical Laboratories
David McClintock, MD

Chair, Division of Computational Pathology & Al

Department of Laboratory Medicine and Pathology

Mayo Clinic

Dr. McClintock discussed the critical cybersecurity considerations for clinical laboratories, emphasizing the
increasing prevalence of cyberattacks, including those targeting hospitals and children's hospitals. He
highlighted that no laboratory is immune to these threats and outlined various types of security risks, focusing on
six key areas: (1) social engineering involves tactics like phishing and spear phishing, where attackers exploit
human emotions to gain access to sensitive information; (2) third-party exposure is another concern, as many
labs rely on external systems that may have vulnerabilities, making it essential to assess the security of third-
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party applications and middleware; (3) cyber hygiene, which includes user education, strong password policies,
regular risk assessments, and secure backups, is crucial for enhancing cybersecurity posture; (4) cybersecurity
controls, laboratories should implement both proactive cybersecurity controls, such as ethical hacking, and
reactive strategies like firewalls and antivirus software to defend against attacks; (5) effective data management
practices are necessary as digital pathology increases the risk of unauthorized access due to easily distributable
data; and (6) post-attack procedures must be in place, as labs need specific response plans to address network
outages and prioritize restoring critical systems after an attack. Dr. McClintock concluded by stressing the reality
of cyber threats in laboratory settings and encouraged laboratories to actively integrate cybersecurity principles
into their operations, underscoring the importance of preparation to mitigate the impact of potential attacks.

Public Comments
{PC1: The College of American Pathologists (CAP)|

Committee Discussion

e One member expressed surprise at a comment from the CAP regarding cybersecurity in laboratory
computing, emphasizing that many current practices are inadequate and pose risks. The member
highlighted challenges posed by federal regulations, particularly concerning FDA-certified devices that
cannot receive security patches without risking their validity. The member noted concerns about
laboratories transmitting data in clear text over networks. The member advocated for best practices and
the potential need for CLIA regulations to ensure laboratories meet general cybersecurity standards.

¢ A member commented that differing regulations on using cloud-based systems and cybersecurity
measures across federal, state, and local jurisdictions pose challenges when recommending a universal
standard, as some laboratories or jurisdictions may struggle to comply.

e Another member suggested providing educational resources describing the cybersecurity risks related
to laboratory testing and providing possible mitigation strategies or plans to assist smaller organizations
that may not have access to services offered by larger healthcare institutions.

e A CLIAC member questioned whether the CLIA regulations should focus on downtime procedures that
may result from a cybersecurity attack, suggesting that specific language on cybersecurity should be
included in CLIA. The member emphasized the need for alignment between the requirements of the
accreditation organizations such as the Joint Commission and the College for American Pathologists for
hospitals and those of CLIA for laboratories and proposed that recommendations should focus on
integrating these guidelines to ensure a cohesive approach to cybersecurity across hospital systems.
Several members agreed that a continuity of operations plan in the event of a cybersecurity attack
should be required under CLIA.

e Several members emphasized the need for clear but non-duplicative cybersecurity guidance for
laboratories, drawing on established frameworks like the National Institute of Standards and Technology
(NIST) recommendations referenced by the Health Insurance Portability and Accountability Act (HIPAA).

e One member expressed concerns about overburdening laboratories with requirements beyond their
capacity, especially smaller laboratories lacking IT resources. Another member indicated that the focus
should be on providing practical support to laboratories without imposing unnecessary or redundant
regulations.

Committee Recommendations
The Committee deliberated, voted, and approved the following recommendations based on the topic of
Cybersecurity Requirements in the Clinical Laboratory.

Recommendation 9: CLIAC recommends a regulation that requires laboratories to have a documented
cybersecurity plan. This includes defining what cybersecurity means for the clinical laboratory. CDC should
create educational tools and resources for laboratories related to developing a cybersecurity plan.

Recommendation 10: CLIAC recommends updating the existing CLIA regulations to reflect modern
cybersecurity and information management issues.

Page 11 of 15



Proficiency Testing: Determination of Clinically Relevant Range of Values

Introduction to Topic

Angelique Daubert, MLS(ASCP)

Branch Manager, Regulations and Clearance Branch
Division of Clinical Laboratory Improvement and Quality
Quality, Safety, and Oversight Group

Center for Clinical Standards and Quality

Centers for Medicare & Medicaid Services

Victor R. De Jesus, PhD

Acting Director, Division of Laboratory Systems
Director, Quality and Safety Systems Branch
Office of Laboratory Systems and Response
Centers for Disease Control and Prevention

Presentation 9

Ms. Daubert provided an overview of the approval process for proficiency testing (PT) programs, including the
collaboration between CMS and CDC, to evaluate these programs before approval. She noted that CMS
assesses program administration and the PT proposed content, while CDC analyzes data from the previous
year's offerings to ensure compliance with the CLIA regulations. Ms. Daubert asked the Committee to focus on
PT program requirements, which mandated that annual programs provide samples representing a full range of
patient specimens across various categories, including syphilis serology, routine chemistry, toxicology,
hematology, and immunohematology. She emphasized that a significant challenge for PT programs was
supplying samples at the lower end of the range due to complexities involving multiple instruments and analytes.
Dr. De Jesus explained the CDC’s methods to analyze the PT program’s compliance with the CLIA
requirements using available data and reference ranges. He noted that reference ranges from the Mayo Clinic
test menu are primarily used but notes that five analytes are not included on this site and other options are
utilized. Dr. De Jesus emphasized the need for more information about reference ranges to enhance the PT
program analysis for approval.

Proficiency Testing: Measuring the Clinically Relevant Range of Values
Nikola A. Baumann, PhD

Vice Chair of Quality,

Co-Director, Central Clinical Laboratory, and Central Processing Laboratory

Director, Process Innovation through Automation (PITA) Laboratory,

Department of Laboratory Medicine and Pathology

Mayo Clinic

[Presentation 10|

Dr. Baumann provided an overview of clinically relevant ranges for laboratory assays, emphasizing their broader
scope beyond reference intervals. She noted that reference intervals, typically the central 95th percentile of a
healthy population, were described as method- and population-specific but not diagnostic of health or disease,
noting that clinically relevant ranges encompassed medical decision limits, which guided therapeutic or
diagnostic actions. Dr. Baumann provided case studies, TSH, free thyroxine (FT4), and serum glucose to
illustrate how clinically relevant ranges extended beyond reference intervals, addressing both diagnostic
thresholds and critical values. She highlighted that changes in laboratory results over time (delta values) are
pivotal for monitoring physiological changes and treatment responses. She noted that analytical considerations
ensured precision and accuracy across the measurement range, including clinically irrelevant values. Dr.
Baumann proposed framing the Committee discussion by identifying clinically irrelevant ranges, which
highlighted extreme values while maintaining laboratory accountability, and suggested that a data-driven
approach that integrated reference intervals, therapeutic thresholds, and patient trends offered a more robust
understanding of clinical relevance.

Public Comments
|PC2: The College of American Pathologists (CAP)
€ American Proficiency Institute
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Committee Discussion

® The CLIAC Chair emphasized the importance of defining clinically relevant ranges or potential targets
for PT (proficiency testing) programs beyond the current requirements and suggested that PT programs
should include events at clinical or medical decision points in addition to low and high extremes to
highlight the importance of incorporating critical values into PT programs to reflect treatment decision
thresholds.

® A CLIAC Member expressed confusion about how PT could address deltas (changes over time), which
are crucial in clinical practice but not currently reflected in PT program content. The member raised
concerns about dynamically determined patient reference intervals and questioned how these could be
integrated into future PT frameworks. They also acknowledged the artificiality of static reference ranges
when applied to individuals. In response, the CLIAC Chair agreed on the importance of deltas for patient
care but noted that PT programs are static assessments, making it challenging to incorporate delta
values.

® A member discussed the difficulties varying reference ranges pose across organizations and platforms.

® One member proposed that PT program providers should identify medical decision points, supported by
literature, for evaluation by the PT program and suggested that PT cycles include testing within 10% of
either the upper or lower medical decision limits at least once over the course of a cycle.

® Multiple Committee members were concerned about how PT programs could utilize medical decision
points, as many decision points are based on the patient population of the testing laboratory.

® Multiple members questioned and discussed the feasibility of medical decision points when many
manufacturers and methods use the PT materials, and the methods typically have different reference
ranges for the same analytes. Several members added that many decision points are based on the
patient population of the testing laboratory, and using medical decision points may not be logistically
feasible as it would result in personalization of PT programs based on the institution.

e A Committee member suggested that PT should be kept analytical performance and not use medical
decision points. Another Committee member suggested finding a middle ground using a matrix rather
than a statistical approach.

® A CLIAC member asked if there was a way to account for results when a proficiency testing sample was
run on different instruments. Another member answered that in PT, the information is analyzed by a
peer group, which accounts for some of the variation in the test systems.

® Another committee member commented that PT programs should test the full analytical measurement
range (AMR), and the AMR should be enough, especially as it often falls near or at medical decision
points.

Committee Recommendations
The Committee deliberated, voted, and approved the following recommendations based on the topic of
Proficiency Testing: Determination of Clinically Relevant Range of Values.

Recommendation 11: CLIAC recommends that the CLIA requirements for proficiency testing programs be
updated to include consideration for analytical measurement ranges, including those values that may be
medically relevant, if possible, for regulated analytes.

Utilization of Remote Technology for Competency Assessments

Introduction to Topic

Gregg S. Brandush, RN, JD

Director

Division of Clinical Laboratory Improvement and Quality
Quality, Safety, and Oversight Group

Center for Clinical Standards and Quality

Centers for Medicare & Medicaid Services

[ Presentation 11|

Mr. Brandush introduced the session by discussing the longstanding debate surrounding virtual competency
assessments in clinical laboratories, which has been explored in various forms over the years. He shared
insights from a recent poll, which found significant opposition to virtual assessments among state agencies,
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CMS locations, and accrediting organizations, primarily due to concerns over maintaining the highest standards
of competency evaluation. Despite this resistance, Mr. Brandush emphasized the importance of considering
emerging technologies that could improve assessment quality and reduce costs. He asked the committee for
feedback on whether CLIAC should recommend greater regulatory flexibility for virtual competency
assessments in laboratories, considering factors such as the potential loss of competency compared to in-
person observations, appropriate limits on virtual assessments, required technology guidelines, workload limits,
and possible regulatory changes for technical supervisors and consultants.

Leveraging Technology for Remote Assessments
Ms. Michele Klawitter

Vice President

Quality Systems

American Red Cross

Ms. Andrea Noon
Director

Training Strategy
American Red Cross

Mr. Richard Redman

Practice Leader

Human Capital Initiatives
Computer Generated Solutions
Presentation 12|

Ms. Klawitter and Ms. Noon shared their experience integrating wearable technology into competency
assessments as part of their efforts to modernize training programs. Mr. Redman then explained how the
Realwear Navigator 520 wearable device allows staff to complete assessments hands-free while providing
direct, secure observation through first-person video. He discussed how technology, specifically the Realwear
Navigator 520, could enhance training and competency assessments. He noted that the device allows hands-
free operation with voice recognition and is compatible with personal protective equipment (PPE). Ms. Noon
highlighted several key advantages of the technology, such as increased flexibility, reduced travel, and minimal
disruption. She also noted that the device improves assessors' visibility, enabling them to zoom in on specific
details. Lastly, Ms. Noon shared results from a mock assessment using the Realwear device, noting that
participants found it practical or more effective than traditional methods. She noted that feedback indicated that
the first-person viewpoint provided by the device enhanced visibility during assessments. Ms. Klawitter
concluded by discussing potential risks associated with introducing new technology into processes but assured
that quality assurance measures were integrated into program development. She acknowledged concerns
regarding connectivity issues and confirmed that in-person assessments would remain an option if needed.

Public Comments
|PC 4: The College of American Pathologists (CAP)
e American Association for Laboratory Accreditation

Committee Discussion

® Many CLIAC members expressed enthusiasm about integrating wearable technology into competency
assessments while emphasizing its potential benefits for improving training outcomes and operational
efficiency.

®  Several members raised concerns about misidentifying individuals and security issues with protected
health information, but the group felt these risks were manageable through existing regulations and
technology.

e Members did not deem any laboratory subspecialty entirely unsuitable for remote assessment, though
one member noted microscopy as a potential challenge due to current technology limitations.

e Several members emphasized that remote competency assessments should be conducted one-on-one,
especially during the early stages.

e Several CLIAC members suggested remote assessments could be broadened to include third-party
assessors for specialized areas (e.g., molecular testing), while others preferred that site supervisors
familiar with the local environment and protocols remain the primary assessors.
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e Multiple Committee members agreed that remote assessments could lead to a more flexible and
expansive competency model, potentially incorporating virtual and augmented reality technologies for
training and assessments.

Committee Recommendations
The Committee deliberated, voted, and approved the following recommendations based on the topic of the
Utilization of Remote Technology for Competency Assessments.

Recommendation 12: CLIAC recommends that CMS allow remote assessment to be utilized in the direct
observation component of competency assessment.

CLOSING REMARKS/ADJOURN

Dr. Laser and Ms. Stang expressed gratitude to the CLIAC members for their engagement and excellent
discussion and acknowledged the staff who assembled and organized the meeting agenda. Dr. Laser reminded
members of the April 9-10, 2025 meeting and indicated that agenda topics can be sent to CLIAC@cdc.gov. With
no further business posed or questions/comments raised, the meeting was officially adjourned.

CERTIFICATION

| hereby certify that, to the best of my knowledge and ability, the foregoing minutes of the
November 6-7, 2024, Clinical Laboratory Improvement Advisory Committee is accurate and complete.

Date Jordan Laser, MD
Chair, Clinical Laboratory Improvement Advisory Committee (CLIAC)
Centers for Disease Control and Prevention
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Addendum 1

THE CLINICAL LABORATORY IMPROVEMENT
ADVISORY COMMITTEE (CLIAC)

Virtual Zoom Webinar

November 6, 2024

Topic Speaker/Moderator
Call to Order and Welcome Dr. Jordan Laser

Dr. Ren Salerno
Ms. Heather Stang
Recognition of New Members:
e Ms. Heather Stang, CLIAC Designated Federal Officer

e Dr. Victor R. De Jesus, CDC Ex Officio

e Dr. Olga Cer6n

e Dr. Sogjin Jun

e Dr. Anthony Tran
Recognition of Outgoing Member Ms. Heather Duncan 1
Introductions and Conflict of Interest Ms. Heather Stang
CDC Update 2 Dr. Victor R. De Jesus
CMS Update 3 Mr. Gregg Brandush
FDA Update 4 Dr. Courtney Lias

BREAK (one hour)
CLIAC Workgroup Reports
CLIAC Biosafety Workgroup Report 55 Dr. Michael Pentella
a
Public Comments
Committee Discussion Dr. Jordan Laser
BREAK (15 minutes)
CLIAC NGS Workgroup Report 6 Dr. Nirali Patel
6a

Public Comments
Committee Discussion Dr. Jordan Laser
Adjourn Dr. Jordan Laser
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THE CLINICAL LABORATORY IMPROVEMENT
ADVISORY COMMITTEE

Virtual Zoom Webinar

November 7, 2024

Topic Speaker/Moderator
Call to Order Ms. Heather Stang

Dr. Jordan Laser
Cybersecurity Requirements in the Clinical Laboratory
Introduction to the Topic 7 Mr. Gregg Brandush
Cybersecurity Considerations for Clinical Laboratories 8  Dr. David McClintock
Public Comments
Committee Discussion Dr. Jordan Laser
Proficiency Testing: Determination of Clinically Relevant Range of Values

Introduction to the Topic 9 Ms. Angelique Daubert
Dr. Victor R. De Jesus

Proficiency Testing: Measuring the Clinically Relevant Range 10  Dr. Nikola Baumann
of Values

Public Comments
Committee Discussion Dr. Jordan Laser
BREAK (1 hour)
Utilization of Remote Technology for Competency Assessments

Introduction to the Topic 11 Mr. Gregg Brandush

Leveraging Technology for Remote Assessments 12 Ms. Michele Klawitter
Ms. Andrea Noon
Mr. Richard Redman

Public Comments

Committee Discussion Dr. Jordan Laser

Meeting Wrap-up

Adjourn Dr. Jordan Laser
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CLIAC Outgoing Member Recognition

Heather L. Stang, MS, MT

Senior Advisor for Clinical Laboratories
Division of Laboratory Systems

Office of Laboratory Systems and Response
CLIAC Designated Federal Officer
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Heather Duncan, MPH, MT(ASCP), CQ.

QA(ASQ)

Ms. Duncan’s diverse experience in industrial food safety, clinical
laboratory testing, laboratory medicine, regulatory compliance, and
qguality assurance provided a diverse perspective to many CLIAC
discussions. She was instrumental in leading recommendations related
to the expansion of point-of-care testing during the COVID-19
pandemic, the future of laboratory medicine in non-traditional testing
sites, efforts to address public health and clinical laboratory workforce
challenges, the laboratory’s role in advancing health equity, and efforts
to address the CLIA top 10 laboratory deficiencies. Ms. Duncan served as
the Chair of the CLIAC CLIA Certificate of Waiver and Certificate for
Provider-performed Microscopy Workgroup and as a member of the
CLIAC Biosafety Workgroup. We thank Ms. Duncan for her commitment
to the Committee.
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CDC Update

Victor R. De Jesus, PhD

Acting Director

Division of Laboratory Systems

Office of Laboratory Systems and Response
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Office of Laboratory Systems and Respone (OLSR)

Mission
Create a core laboratory infrastructure that
provides operational and systems support to
CDC and the nation’s public health and clinical
laboratories, ensuring
e High-quality and safe laboratory science
e Reliable diagnostics for outbreaks and
harmful exposures
e Improved laboratory readiness and
response
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Waived Testing Educational Material Updates
Ready? Set? Test!

New! Design and Considerations for Performing Waived Tests
— Updated CLIA guidelines — PT Referral for Certificate of Waiver sites

— Updated safety guidance
— Quality assessment practices
— Self-Assessment Checklist for Good Testing Practices

* Impact
. . Patient Testing is Important.
— Over 1,300 physical booklets were distributed to the laboratory Get the Right Results.
community this year! N

— Over 1,000 booklets were downloaded in FY 2024!

https://www.cdc.gov/lab-quality/php/waived-tests/index.html

Spanish version coming soon!


https://www.cdc.gov/lab-quality/docs/RST_SelfAssessmentChecklist_2024.pdf
https://www.cdc.gov/lab-quality/php/waived-tests/index.html
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Waived Testing Educational Material Updates
To Test or Not to Test?

 New! Design and Considerations for Performing Waived Tests

— Updated CLIA Certificate of Waiver Requirements for multi-
location testing sites

To Testor — Updated CLIA guidelines — PT Referral for Certificate of Waiver

— General safety considerations

Considerations for .
Waived Testing Impact

s e colabuety e e — Over 600 physical booklets distributed to the laboratory
community this year!

— Over 1,300 booklets downloaded during FY 2024

https://www.cdc.gov/lab-quality/php/waived-tests/index.html

Spanish version coming soon!
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Next Generation Sequencing Quality Initiative
Tools and Resources

[oY Visits by Quarter: April 2021 — July 2024
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‘ L] 2024 Top Document Categories Downloaded
Logs Tools :
= Q O QMS and Quality Control

NGS Validation and SOPs 704

Instructional

SOPs Videos Bioinformatics Tools and Resources “

https://www.cdc.gov/lab-quality/php/ngs-quality-initiative/gms-tools-resources.html
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Next Generation Sequencing Quality Initiative
Meeting the Needs of the Sequencing Community

eQMS Assessment Tool Update
ePathway to Quality-Focused Testing:
https://www.cdc.gov/Iab-

quality/php/pathway/pathway-to-testing.html

eReference Materials

e Automated end-to-end sequencing platforms



https://www.cdc.gov/lab-quality/php/pathway/pathway-to-testing.html
https://www.cdc.gov/lab-quality/php/pathway/pathway-to-testing.html
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ECHO Biosafety Program
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Note: Participants from Belize, Canada, El Salvador, India,
Indonesia, and Italy also attended sessions.

https://www.cdc.gov/safe-labs/php/echo-biosafety/
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October 2024
Biosafety &

Biosecurity Month

Check out our Featured Initiatives:

¢ ECHO Biosafety Program

e Raising Awareness of ISO 35001:2019
¢ CLIAC Biosafety Workgroup

Biosafety and Biosecurity Month

Onelab REGISTER FOR THE

Network WEBINAR

Lab Safety in the
Age of Al:
. Evaluating Multimedia Options

October 16, 2024 1 PM ET

EE

Join us in Celebrating

Biosafety &

“Biosecurity Month

October 2, 2024

https://www.cdc.gov/safe-labs/php/about/
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Viral Hemorrhagic Fever

CDC Guidance Revisions ';,.r‘ Vviral Hemorrhagic Fevers (VHFs)
e Select Viral Hemorrhagic Fevers vzt Quseaeon

* Viral hemorrhagic fevers are in risk group 4

Laboratory Testing for Patients with a Suspected
VHF or High-Consequence Disease

* BSL-4 facilities are recommended for viral I
p ro pagatio n a n d resea rC h a CtiVities ( B M B L) « Healthcare providers who suspect a patient is ill with a viral hemorrhagic fever (VHF) or other high-consequence disease must

conduct an initial screening, isolate the patient, and notify their health department before testing can take place.

« Routine laboratory testing to monitor the patient's clinical status and diagnostic testing for other potential causes of the patient’s
illness should be pursued while testing for a VHF or other high-consequence disease is underway.

e Clinical laboratories have different requirements
due to smaller contained specimens that
could contain unknown pathogens (BMBL Scope

RELATED PAGES

.
Ap pe n d |X 4) Cases of VHFs or other high-consequence diseases in the United States are rare. Mostiill Sp
travelers returning from an active VHF or other high-consequence disease outbreak or e e
endemic area who undergo testing do not have a VHF or other high-consequence disease.
rtme

They are typically diagnosed with a more common etiologic agent, like malaria. Timely
identification of other more likely pathogens and access to routine laboratory testing, such as

[ ] Co m p re h e n S ive u p d ates h ave bee n m a d e to V H F blood counts and chemistries, is essential for providing appropriate patient care.

a es Clinical laboratories can safely perform common diagnostic testing by following Standard VIEW ALL
p g Precautions for AUl Patient Care which includes the Bloodborne Pathogen Standard (29 CFR Viral Hemorrhagic Fevers (VHFs)

1910 1020
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Diagnostic Excellence

* |ssue Brief - Diagnostic Stewardship as a Model to Improve the
Quality and Safety of Diagnosis, August 2024; in collaboration DGR e ST E bR AL a ade)
with the Agency for Healthcare Research and Quality T? Il;pprove{'he Qudlity and Safety
of Diagnosis

* Core Elements of Hospital Diagnostic Excellence, September
2024; in collaboration with the CDC Division of Healthcare
Quality Promotion

 Why Clinical Laboratory Testing Matters

e Patient-directed educational resource about the total
testing process, using early diagnosis for chronic kidney
disease as a model

* Release date — 4th quarter 2024
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BD Blood Culture Bottle Shorta

Collaboration between CDC, FDA, CMS, and IDSA

July-October

« Communication and strategies developed to assist clinical laboratories
e QOutreach through LOCS, CDC/IDSA webinars, HANs messaging, and BD website

* Provided Diagnostic Stewardship guidance on:
e Reducing blood culture (BC) contamination (lowers the need for additional BC)
* On monitoring correct volume drawn on initial request (lowers the need for

additional BC)
* Evidence-based strategies to improve inpatient blood culture utilization: 25 to 60%

of BC may be unnecessary

Fabre V, et al . A Diagnostic Stewardship Intervention To Improve Blood Culture Use among Adult
Nonneutropenic Inpatients: the DISTRIBUTE Study. J Clin Microbiol. 2020.
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Laboratory Response Network for Biological Threats

* The LRN-B is celebrating its 25th

' i LABORATORY
anniversary in 2024 RECAONGE
* In 2024, the LRN-B supported CDC'’s NETWORK

success in obtaining updated EUAs -
for mpox and MERS

* Collaborating to ensure LRN testing ;v <
D
data is widely available for CDC use ;/L

https://emergency.cdc.gov/Irn/biological.asp
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Clinical Laboratory Engagement Team Actvities

National Response Testing Framework
— Roadmap for surge testing support

— Building testing capacity with commercial
laboratories

MOU for Surge Testing
— Membership expansion

Emergency Responses
— Mpox

— Influenza H5

— VHFs

Laboratory Outreach Communication System
(LOCS)

— 39 messages and 9 calls

=

Federal
Agencies

State and Local
Public Health

Hospitals

U

Traditional
Point-of-Care Testing

TESTING PARTNERS
IN READINESS
AND RESPONSE

Commercial
Laboratories

=

Academia

Non-Traditional
Testing Sites

Drive-Through
(Collection and Testing)

Veterinary
Laboratories
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Surge Testing, Test Development, and Data Sharing
Indefinite Delivery Indefinite Quantity (IDIQ) Contract

e CDC recently awarded a contract to Labcorp,
Aegis, ARUP, Quest, and Gingko Bioworks

e \Warm base capacity, surge diagnostic testing,
test development, and specimen collection

e Data sharing for over 200 reportable
conditions

Resource: Strengthening Response to Public Health Threats through Expanded Laboratory Testing and Access to Data (cdc.gov)



https://www.cdc.gov/csels/dls/preparedlabs/documents/ExpandedLaboratoryTesting_One-Pager_508.pdf
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Marburg 2024 Response

e Rwanda is experiencing its first
Marburg outbreak

e 6 cases, most are healthcare
workers and their contacts link to
two hospitals

e CDC and 40 Laboratory Response
Network (LRN) laboratories have
testing capability
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Oropouche

* More than 8,000 cases reported
from South America and Cuba

* Approximately 20 cases in travelers
returning to US

 CDC currently has CLIA PRNT and
RT-PCR tests (Fort Collins)

* RFP for Oropouche test
development in process (IDIQ)




LABORATORY TRAINING:
ONELAB™ INITIATIVE
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Onelab Initiative
Onelab™ membership has doubled since April 2024,
now totaling over 41,000 unique members!

OnelLab R
@ NS o @OneLab 38,900+ learners with 18,900 new

* Onelab training materials (eLearning and VR REACH™ |earners in the past six months
courses, job aids, webinars, videos, etc.)
attracted 439,000+ registrations in FY24 — 2.6

times the FY23 total @ Onelab 18,000+ members with 8,300 new

Network - -
e Launched new elLearning courses in Fall 2024: members in the past six months

 Fundamentals of Quality Management Systems

* Fundamentals of Bloodborne Pathogens @ Onelab 8,000+ members with 4,300 new
TEST members in the past six months

e Just launched: Onelab VR Autoclave Safety

https://www.cdc.gov/lab-training/php/onelab



https://reach.cdc.gov/course/fundamentals-quality-management-systems
https://reach.cdc.gov/course/fundamentals-quality-management-systems
https://www.meta.com/experiences/onelab-vr/4893799364063993/
https://www.cdc.gov/lab-training/php/onelab
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CLIA Laboratory Director Universit LDU)

e CMS and CDC are partnering to develop a free, online training program
to meet CLIA’s continuing medical education (CME) requirement for
doctors of medicine, osteopathy, or podiatric medicine seeking to
qualify to direct a laboratory that performs moderate complexity testing

— 20+ hours of CME credits

— Combination of webinars, eLearning courses, job aids, case studies, and other
training formats with pre/post tests and a capstone to assess knowledge gain

— Online CLIA surveyor tool will map training materials to common deficiencies so
that they can serve as initial remediation as appropriate

— Will include an evaluation of LDU’s short-term and long-term impact
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LDU Trainings in Developmen _

* CMS approved the overall training plan in March 2024

* Three elLearning courses launching between late 2024 and mid 2025:
— CLIA Proficiency Testing
— CLIA Personnel Qualifications and Responsibilities: High Complexity Testing
— CLIA Personnel Qualifications and Responsibilities: Moderate Complexity Testing

* Based on CMS feedback, CDC/DLS is developing the outlines for the
remaining trainings and will send them in batches for CMS review

* Goal: To launch all trainings and the online tool for surveyors by 2027



DATA SCIENCE



Division of Laboratory Systems

Systemic Harmonization and Interoperability Enhancement for
Laboratory Data (SHIELD) Workgroups

Data Exchange

Standards

e Define Standards that * Laboratory Interoperability  Communication and
enable reliable semantic Device Reference (LIDR) Branding to align public and
interoperability and data and infrastructure to private partners on a single
exchange harmonize test information way forward

e Ensure consistent data flow * In Vitro Diagnostic (IVD)
throughout the healthcare Data Hub and associated
system tooling to access de-

identified data
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CMS to CDC Data Stream (C2CD

Modernizing Data Transmission

* Automated data transmission from the CMS Internet Quality Improvement &
Evaluation System (iQIES) to CDC’s enterprise data environment

e Consolidate multiple data sources into the CDC data lake
* Accelerate access to & analysis of data
iQIES CDC Ent. Data
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Fetch CMS
Delta® Data
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*Delta: All observations that have been modified since the data were last processed.
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Exploring Laboratory-Led Intervention With
Real-World Data

Commercially Available EHR and Claims Databases

* Use of Electronic Health Record (EHR) and medical claims - | V | Aw
data to explore use of laboratory-related data to improve C— -
patient care

Robust, Complex Data

* Medical history * Laboratory test data A Im
* Diagnostic codes e Costs =

* Medications * Demographic data

Representativeness * Laboratory test result*

e >150 million patients

* Billions of patient encounters *Zhang et al. and Ehrenstein et al.

* Inpatient and outpatient
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Real-World Data Examples

Guideline Recommended Pharmacogenetic Testing
Study to evaluate adherence to recommended genetic testing
 HLA-B*57:01 screening before abacavir prescription

e screening supported by literature, guidelines, and an FDA black box
warning

* <50% of patients with HIV screened prior to drug initiation

Adult Blood Culture Contamination Rate
A national measure for clinical laboratories and antibiotic stewardship programs
e Utilizing EHR data in determining

* sepsis testing accuracy

* blood culture contamination rates



HEALTH EQUITY
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What We'll Do

Goal: By December 2025, 30% of newly
established ETOR systems will be
between public health laboratories and
healthcare organizations that support
people who are medically underserved.

Why It Matters

ETOR enables direct exchange of
patient information, test orders,
specimen data, and test results

improving data quality and
timeliness

Advancing Electronic Test Orders and Results (ETO

Health Equity

What we have accomplished

Five jurisdictions are participating in an
initial implementation of ETOR for
newborn screening.

CDC and APHL are providing technical
assistance to the lowa PHL and its partne
healthcare organization in Alaska, which
serves medically underserved areas and
populations (MUA/Ps).

Partners in Florida :«

exchanging ~500 orders and results a weel
since they launched ETOR in August with
results in the patient’s chart ~2 days
sooner.

Y

o

j‘

J 2k

——

¢ |

The strategies,
technologies, and
partnerships gained from the
initial implementations can be
used to expand ETOR to

other use-cases and to
\ partners in MUA/Ps. /
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Million Hearts Project
LDL Lab Messaging Project

* Designed to achieve timely diagnosis of severe hypercholesterolemia
and statin prescribing to reduce risk for heart disease

* Implemented a process at Zufall Health, a federally qualified health
center, to identify test results reporting LDL > 190 mg/dL that triggers
messaging to patients and their clinicians

* |ncreased statin prescribing found in preliminary analysis of results

* Mapped the workflow at Zufall Health as a basis to scale processes to
other federally qualified health centers
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Why [t Matters

The public health [_]
laboratory workforce @
should better reflect the
diversity of the
communities it serves

COVID-19 highlighted
disparities in the public

health laboratory
workforce

Reducing disparities
hinges on expanding the
workforce pipeline

Increasing Diversity within the Laboratory Workforce

What We'll Do

Identify barriers through
feedback from organizations
that serve under-represented
groups (e.g., students of color,
who are LGBTQ+, are

veterans, have disabilities)
~

Reduce and eliminate barriers
with continual partner input.
Attract more applicants from
under-represented groups and
communities by increasing
recruitment/promotion and
ensuring selection

criteria are clear

and objective

How We'll Do It

Expand laboratory fellowships
and internships program

Goal: By September 30, 2026,
increase the percentage of
graduate fellows and
undergraduate interns from
under-represented groups and
communities by 40% placed in
state, local, territorial public
health laboratories

Leverages new ARP A

investments [z]
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Thank you!

vdejesus@cdc.gov

£0C

For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY: 1-888-232-6348 www.cdc.gov

Images used in accordance with fair use terms under the federal copyright law, not for distribution.
Use of trade names is for identification only and does not imply endorsement by U.S. Centers for Disease Control and Prevention.

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of Centers for Disease Control and
Prevention.


http://www.cdc.gov/
mailto:vdejesus@cdc.gov
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Disclaimer

* This presentation was prepared for informational purposes and is not
intended to grant rights or impose obligations. Every reasonable effort
has been made to assure the accuracy of the information within these
pages.

* This publication is a general summary that explains certain aspects of the
Clinical Laboratory Improvement Amendments (CLIA) Program, but is not
a legal document. The official CLIA Program provisions are contained in
the relevant laws, regulations, and rulings. Links to the source
documents have been provided within the document for your reference.

* The Centers for Medicare & Medicaid Services (CMS) employees, agents,
and staff make no representation, warranty, or guarantee that this
compilation of CLIA information is error-free and will bear_ no .
resgonmblllty or liability for the results or consequences of the use of this
guide.

CLIA 2
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How many labs are there?

Approximate Number—Laboratories 314,895
Exempt States (New York and Washington) 15,317
Total Non-Exempt 299,578
CoC 17,603
CoW 255,549
CoA 16,082
PPM 25,661

Source: CMS database—October 2024



CMS CLIA goals for 2023

* Improved processes
» Use of data to identify outliers in terms of survey findings, time spent on survey, team size
* Adherence to enforcement timelines
* Enhanced state oversight activities

* Modernizing CLIA

* PT Rule implementation
e Electronic Certificates

* Assessing the use of enforcement discretion and flexibilities during the PHE:
* Remote review of pathology slides/data

Expedited review of CLIA applications

Contiguous site flexibilities

University non-CLIA COVID testing

COW testing authorization as soon as CLIA application is filed

e COVID test result reporting

* Continuing our stakeholder engagement efforts




Enforcement Timelines

March 1, 2022, through February 28, 2023:

Average pre-enforcement days 50.07
Average proposed days 120.73
Average imposed days 128.03

Average total enforcement days 138.49

Page 6



Enforcement Timelines

March 1, 2022, through September 30, 2024

Average pre-enforcement days 24.89

Average proposed days 22.1
Average imposed days 57.58

Average total enforcement days g§6.29

Page 7



Enforcement timeline improvements

Average Pre- 50.07 24.89 50.29%
enforcement days

Average Proposed 120.73 22.1 81.69%
Days

Average Imposed 128.03 57.58 55.03%
Days

Average Total 138.49 66.26 52.15%

Enforcement Days

Page 8



CMS CLIA goals for 2024

* 50% of CLIA certificates will be * Implement Lab Director University < Develop other educational
electronic and available on-line * Revise enforcement letters for resources such as Technical

* Issue Interpretive Guidance on the plain language and readability Supervisor University, Technical
new Fee, histocompatibility, e Assess state budget allocations for Consultant University, etc.
Personnel and Alternative consistency and fairness * Develop standardized survey
Sanction rule. process that is objective,

* Initiate action plan to address data consistent and computer assisted.

that demonstrates survey
inconsistencies related to team
size, time spent on survey, citation
rates.

* Track enforcement actions to
ensure consistency

* Make CLIA Certificate of
Compliance survey findings
available of QCOR




Additional Accomplishments

Evaluated all proficiency testing providers to ensure compliance with the new
PT regulations and are ready for implementation on 1/1/25

We are currently 35% electronic and have developed a plan to convert to a
fully electronic process in 2025

Published guidance to address concerns with the BD Bactec blood culture vial
shortage

Approved additional certification for cytotechnologists based on stakeholder
feedback

Eliminated survey backlogs in 8 states

Created the State Agency Monitoring database to track and assess
communication with state agencies

Re-engaged our regular communication with Accrediting Organizations and
Exempt States



New Policy Memos

One policy memo since the last meeting:
*  REVISIONS TO QSO-22-21-CLIA ORIGINALLY RELEASED ON JULY 11, 2022

This revision updates the table found on page 4 of this memo to correctly list
two analytes, Cancer antigen (CA) 125 and Carcinoembryonic antigen (CEA),
under Endocrinology (§§ 493.933).

This revision also corrects the reported units for CEA from “ng/dL” to “ng/mL”".
The units were previously revised in the Federal Register, and this memo reflects

the revision on page 9.

Page 11



New Administrative Memos

Five Administrative memos were released since the last meeting:

State Agency Performance Review (SAPR)—Fiscal Year 2024 (FY 2024)

Fiscal Year (FY) 2025 Clinical Laboratory Improvement Amendments
(CLIA) Budget Call Letter

American Society for Clinical Pathology (ASCP) Board of Certification
(BOC) Specialist in Cytology (SCT) as an Approved Board Certification for
the Clinical Laboratory Improvement Amendments (CLIA) for Individuals
Performing Testing in the Subspecialty of Cytology

2025 Clinical Laboratory Improvement Amendments (CLIA) Budget Call
Letter

Revisions to the Review and Approval of Plans of Correction (POCs) and
CLIA Allegations of Compliance (AOCs)

Page 12



Additional questions?

Thank you!

Gregg Brandush
Gregg.Brandush@CMS.HHS.GOV
312-353-1567

Policy memos can be found here:

https://www.cms.gov/medicare/health-safety-standards/quality-safety-oversight-
general-information/policy-memos-states-and-cms-locations

Administrative memos can be found here:

https://www.cms.gov/medicare/health-safety-standards/quality-safety-oversight-
general-information/administrative-information-memos-states-and-regions

13
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https://www.cms.gov/medicare/health-safety-standards/quality-safety-oversight-general-information/administrative-information-memos-states-and-regions
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FDA Update
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Courtney H. Lias, Ph.D.

Office Director

Office of In Vitro Diagnostics (OIVD/OHT7)
Office of Product Evaluation and Quality (OPEQ)
CDRH | Food and Drug Administration



Premarket Activities
PMA, 510(k), De novo request reviews
Investigational Device Exemptions
Humanitarian Device Exemptions
Pre-submissions
Breakthrough designation requests
Premarket inspections
CLIA waiver applications
CLIA categorizations

OHT7 Key Activities

Postmarket Activities
=  Monitoring and Surveillance

R

=  Recalls
= Compliance and Enforcement
Actions

= Safety communications

External Engagement & Outreach
= External training and engagement
* Public meetings

= (Conferences

=  Town Halls

*  |nquiry responses
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Emergency Use Guidance Program Development &
* Emergency Use * Issue new guidances Operations
Authorizations = Update existing guidances = Internal training
= Cross-agency = Training and webinars = Performance tracking

collaborations
=  Stakeholder engagement,
including Town Halls

= Data reporting



Home Use/Home Access Tests .

Instrumental to enabling transition
of care from the hospital to home

N

Give patients health information
from the privacy of home

Some may detect possible health
conditions when patients have no
symptoms, enabling early treatment

Some may monitor conditions to
allow frequent changes in treatment

K] & K]

ALLTEST FENTANYL URINE TEST CASETTE

OTC at-home test for the preliminary
detection of fentanyl in urine

ACON FLOWFLEX COVID-19 TEST

OTC home use visually-read antigen test
for COVID-19



FOA
Home Use/Home Access Tests .

Considerations for Home Use Testing

 Type of specimen

 Method of specimen collection

 Complexity of testing (e.g., pre-
analytical incubations)

* Toxicity of reagents

* Risks of misinterpretation, non-
specific results

* Need for HCP input




Home Use/Home Access Tests

 FDA has long encouraged

development of at-home tests - * OTCCOVID-1S tests
>400 OTC tests authorized in the last e OTC blood glucose meters
10 years alone. * OTC pregnancy tests
e OTCdrugs of abuse tests
* OTC tests like pregnancy tests and « OTC PT-INR tests to monitor safety
blood glucose tests benefit millions in patients on warfarin
of Americans each year. e OTC cholesterol tests

e OTC HbA1c tests to monitor blood
glucose control in people with
diabetes

 OTC genetic risk tests

 FDA continues working closely with
developers of OTC tests — and has
authorized many types of OTC tests,
including these examples:



CDRH Initiates the Reclassification Process
for Most High Risk IVDs

* Proposed reclassification for most IVDs that are currently class Il (high risk)
into class Il (moderate risk)

o Primarily infectious disease and companion diagnostic IVDs

* September 25, 2024: FDA proposed reclassification of antigen, antibody,

and nucleic acid-based Hepatitis B Virus assay devices (comment period
ends 11/25/2024)

* October 23, 2024: FDA issued a final order to reclassify cytomegalovirus
(CMV) deoxyribonucleic acid (DNA) quantitative assay devices intended
for transplant patient management

e Reclassifications may lead to increased access

Federal Register: Proposed Rule
Federal Register: Final Rule



https://www.federalregister.gov/documents/2024/09/25/2024-21932/microbiology-devices-reclassification-of-antigen-antibody-and-nucleic-acid-based-hepatitis-b-virus
https://www.federalregister.gov/documents/2024/09/23/2024-21616/microbiology-devices-reclassification-of-cytomegalovirus-deoxyribonucleic-acid-quantitative-assay

Highly Pathogenic Avian Influenza (HPAI) A(H5N1)

e Current assessment of test
detection capability

— Conducting updated reactivity risk
assessments for flu IVDs

— The results of these analyses are
important to ensure that tests are
available which are expected to detect
H5N1

* Working closely with Federal
Partners to monitor the situation

* Update to the Influenza Diagnostic
Tests web page



https://www.fda.gov/medical-devices/in-vitro-diagnostics/influenza-diagnostic-tests
https://www.fda.gov/medical-devices/in-vitro-diagnostics/influenza-diagnostic-tests

PHE Tests Authorized as of October 29, 2024 [=)\

6 COVID-19 Antigen diagnostic tests

e COVID Molecular diagnostic tests

Including:

e 24 Multi-analyte (i.e., SARS-
CoV-2 + Influenza)

e 20 Point-of-care

72 Home collection
— 16 Direct-to-consumer
— 5 Multi-analyte
— 14 Saliva home collection

* 4 QOver-the-counter (OTC) at-
home tests

COVID-19 Serology and other immune
response tests

Including:

72 Point-of-care

38 Over-the-counter (OTC) at-
home tests

19 Multi-Analyte

‘ mpox NAAT diagnostic tests

Including:

Automated
Point-of-care

Tests developed in collaboration
with ITAP



Do Not Use Cue Health’s COVID-19 Tests

Due to Risk of False Results

May 13, 2024: FDA issued a safety communication warning
home test users, caregivers, and health care providers not to
use Cue Health’s COVID-19 Tests due to increased risk of false
results

October 9, 2024: FDA revoked the Emergency Use
Authorizations for both of Cue Health’s COVID-19 test kits,
the Cue COVID-19 Test, previously authorized for point-of-
care use, and the Cue COVID-19 Test for Home and Over The
Counter (OTC) Use, previously authorized for home use

October 15, 2024: FDA classified Cue Health’s voluntary recall
of their two COVID-19 tests as a class |l recall

Safety Communication

NI TTTTrss

WARNING

AT Ns


https://www.fda.gov/media/182636/download?attachment
https://www.fda.gov/media/182635/download?attachment
https://www.fda.gov/media/182635/download?attachment
https://www.fda.gov/medical-devices/safety-communications/update-do-not-use-cue-healths-covid-19-tests-due-risk-false-results-fda-safety-communication

ITAP for RNA Point-of Care (POC) Diagnostics:
“Test to Treat”

(57 U.S. FOOD & DRUG |' Q Search \ | = Menu
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~—Home / News & Events / FDA Newsroom / PressAnnouncements / FDA Permits Marketing of First Point-of-Care Hepatitis C RNA Test Abetter way.

FDA NEWS RELEASE

FDA Permits Marketing of First Point-of-
Care Hepatitis C RNA Test

Test Enables Single-Visit Testing and Treatment for Hepatitis C

‘ f Share ‘ X Post ‘ in Linkedin ‘ = Email ‘ & Print |

© More Press Announcements 1mediate Release:  June 27, 2024

Content current

as of:
Espariol 977
06/27/2024
Coros

Today, the U.S. Food and Drug Administration granted marketing authorization to Regulated _
Cepheid for the Xpert HCV test and GeneXpert Xpress System, the first hepatitis C Product(s)

virus (HCV) test that can be used to bring diagnosis to appropriately certified point- IMedical Devices .
of-care settings for individuals at risk foriepafitis C. Theptz‘stpmay se performgd in Ce p h e l d Xpe rt H CV tESt a n d G e n expe rt
Xpress System: Granted June 27, 2024

Independent Test Assessment Program (ITAP) | National Institute of Biomedical
Imaging and Bioengineering (nih.gov)
ITAP for HCV POC Diagnostics - POCTRN - GAITS Press Release
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https://www.nibib.nih.gov/covid-19/radx-tech-program/ITAP
https://www.nibib.nih.gov/covid-19/radx-tech-program/ITAP
https://www.poctrn.org/itap-for-hcv-poc-diagnostics
https://www.fda.gov/news-events/press-announcements/fda-permits-marketing-first-point-care-hepatitis-c-rna-test

FDA Marketing Authorization Enables Increased
Access to First Step of Syphilis Diagnosis

NOWDiagnostics First To Know
Syphilis Test: Granted August 16,
2024

* First at-home, over-the-counter test to
detect Treponema pallidum (syphilis)
antibodies in capillary whole blood

* The test provides an at-home result
without a prescription, in
approximately 15 minutes, which
individuals can use to better inform
next steps with a health care provider

Press Release



https://www.fda.gov/news-events/press-announcements/fda-marketing-authorization-enables-increased-access-first-step-syphilis-diagnosis

FDA Clears First Device to Enable Automated Insulin
Dosing for Individuals with Type 2 Diabetes

Insulet SmartAdjust Technology:
Cleared August 26, 2024

* First automated insulin delivery (AID)
system indicated for both type 1 and
type 2 diabetes

 Automated insulin dosing technology
previously available only for people
with type 1 diabetes. This clearance
helps expand access to this important
diabetes management tool to millions
of adults living in the U.S. with type 2
diabetes

Press Release

12


https://www.fda.gov/news-events/press-announcements/fda-clears-first-device-enable-automated-insulin-dosing-individuals-type-2-diabetes

FDA Authorizes Marketing of First Home Flu and COVID-19 [
Combination Test Outside of Emergency Use Authorities

Healgen Rapid Check COVID-19/Flu A&B
Antigen Test: Granted October 7, 2024

* Intended for the qualitative detection
Healgen® Rapid Check™ gnd differentiation of mfluen;a A, and
COVID-19/Flu A&B Antigen Test influenza B nucleoprotein antigens and
SARS-CoV-2 nucleocapsid antigen

For ages 2 years and older

directly in anterior nasal swab samples

E Clear Results at 15 Minutes

WI®. " VW +® 1 Test
For Symbol Index, refer to Quick Reference Instructions

enza B and SARS-CoV-2,
not for any otherviruses or pathogens.

| * First over-the-counter (OTC) test that
o i s oS can detect influenza to be granted
marketing authorization using a
traditional premarket review pathway

Press Release

13


https://www.fda.gov/news-events/press-announcements/fda-authorizes-marketing-first-home-flu-and-covid-19-combination-test-outside-emergency-use

Colorectal Cancer Screening Tests

Geneoscopy ColoSense: Approved May 3, 2024

T  An RNA-FIT test for the qualitative detection of
— colorectal neoplasia associated RNA markers and for
| the presence of occult hemoglobin in human stool

Guardant Health Shield: Approved July 26, 2024

* A qualitative in vitro diagnostic test intended to detect
colorectal cancer derived alterations in cell-free DNA
from blood collected in the Guardant Blood Collection
Kit

Exact Sciences Cologuard Plus: Approved October 3, 2024

* A qualitative in vitro diagnostic test intended for the
r.:l detection of colorectal neoplasia-associated DNA

cologuarg markers and for the presence of occult hemoglobin in

human stool, performed on samples collected using
the Cologuard Plus Collection Kit

14



Summary

Ways to interact with us:

FDA CLIA Webpage

Office of In Vitro Diagnostics Webpage

Medical Device Safety Communications

Requests for Feedback and Meetings for

Medical Device Submissions: The Q-

IVD Regulatory Assistance

Submission Program

Clinical Laboratory
Improvement Amendments

For CLIA-related questions: (cLA
CLIA@fda.hhs.gov

For COVID-19 Diagnostics questions: -
Covid19DX@fda.hhs.gov CLIA Waiver by Appication

Public Dalabases

For mpox Diagnostics questions:
M PXdX@fd a.hh S.gov Overview of IVD

Regulation

Clinical Laboratory Improvement
Amendments (CLIA)

f Share | M Post | N Linkedin | &8 Email | & Print

Clinical laboratory testing helps health care providers sereen for or monitor specific
diseases or conditions. It also helps assess patient health to make clinieal decisions for
patient care. The Clinical Laboratory Improvement Amendments (CLIA) of 1988 (42 USC
263a) and the associated regulations (42 CFR. 493) provide the authority for certification
and oversight of clinical laberatories and laboratory testing. Under the CLIA program,
clinical laboratories are required to have the appropriate certificate before they can accept
human samples for testing. There are different types of CLIA certificates, as well as
different regulatory requirements, based on the types and complexity of clinical laboratory
tests a laboratory conducts.

Three federal agencies are responsible for administering the CLIA program: the Centers
for Medicare & Medicaid Services (CMS), the Food and Drug Administration (FDA), and
the Centers for Disease Control and Prevention (CDC). Each agency has a unigue role.
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Clinical Laboratory Improvement Advisory
Committee (CLIAC) Recommendations

CLIAC has issued five recommendations that address safety:
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CLIA Regulations - Safety

Definitions
Operator means the individual or group of individuals who oversee all facets of the operation of a laboratory
and who bear primary responsibility for the safety ... The term includes —
(1) A director of the laboratory...; and
(2) The members of the board of directors and the officers of a laboratory...

§ 493.1101 Standard: Facilities.
(d)Safety procedures must be established, accessible, and observed to ensure protection from physical, chemical,
biochemical, and electrical hazards, and biohazardous materials.
Subpart R - Enforcement Procedures § 493.1804 General considerations.

(a) Purpose. The enforcement mechanisms set forth in this subpart have the following purposes:

(1) To protect all individuals served by laboratories against substandard testing of specimens.

(2) To safeguard the general public against health and safety hazards that might result from laboratory activities.


https://www.ecfr.gov/current/title-42/section-493.1101
https://www.ecfr.gov/current/title-42/part-493/subpart-R
https://www.ecfr.gov/current/title-42/section-493.1804

CLIAC Biosafety Workgroup

Workgroup Charge

* Charged with providing input to CLIAC for consideration in making recommendations to
the Department of Health and Human Services (HHS) on the potential additions to the
CLIA regulations and the need for solutions that will provide a safe working environment
for the nation’s clinical and public health laboratories.
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Question 1

* In vitro diagnostic product (IVD) instrument design plays a key role in mitigating
biosafety. How can biosafety issues for instruments in use and new instruments in

the design phase be addressed?

* 1a- How do manufacturers currently assess biosafety considerations for established instruments and
instruments being developed?
* Are there user communities in which biosafety issues are discussed? If so, what are they? Are
manufacturers included in these communities?

* Are there mechanisms that facilitate collaboration between manufacturers and clinical laboratories
to incorporate or improve biosafety features?



Question 1b and c

* 1b - In designing new instruments, what biosafety considerations are there?
* Decontamination/sterilization?

* Use of disposable parts?
* Others?

* 1c - Is there collaboration between manufacturers and clinical laboratorians
during the design stage for new instrumentation to improve biosafety features?



Q1: Workgroup Discussion & Consensus

* Laboratories should have a requirement to perform a risk assessment on all instrumentation
currently in use and before purchasing new equipment.

* Laboratory equipment manufacturers have protocols for disinfection and/or decontamination,
but they are mainly from the standpoint of the instrument to avoid or prevent cross-
contamination for the specific agent they are detecting.

e Often, instructions are unclear, hard to locate and focused on the patient versus the operator.

* Robust model systems and appropriate assays should be created to generate biologically
meaningful decontamination data that can be extrapolated to an emerging pathogen situation.

* Instrument cleaning and decontamination guidance should be standardized and easily identified
in the instruction manual provided to the end user.

* A centralized location, repository, or website that manufacturers can use to post such
guidance would be useful.



Question 2

e 2 - Laboratories handle specimens that contain unknown pathogens routinely. What
assurance is there that proper biosafety activities are established, effectively
provided/communicated, and followed?

e 2a - Are training materials for laboratorians available that focus on instrument
operation, and cleaning and disinfection practices?

* Do currently available biosafety training materials include sufficient information
regarding instrument disinfection? What should be included in these trainings?

e 2b - Are there mechanisms that would ensure annual biosafety training and/or
competency assessment of laboratory staff?



Q2: Workgroup Discussion & Consensus

There is inadequate biosafety training related to instrument operation and decontamination.

* Training should be developed to include service engineers, application specialists, trainers,
and others who are not necessarily medical technology trained.

* The laboratory director is responsible for ensuring that individuals entering the laboratory
are trained in disinfection and decontamination cleaning procedures, especially maintenance
procedures.

Partnerships with manufacturers are essential in developing training for new instrumentation.

Training should be provided for the entire laboratory process with people from different
perspectives, i.e., surgical pathology, core facility, and hematology.

 |deally, the training will include case studies and provide the learner with an understanding
of the source of the dangers, how to identify those hazards, and how to start mitigation.

No standardized mechanisms are in place to assess biosafety competency adequately,
development is needed.



Question 3

Currently, the Facilities standard at § 493.1101(d) indicates that “Safety procedures must be
established, accessible, and observed to ensure protection from physical, chemical, biochemical,
and electrical hazards, and biohazardous materials.”

* 3 -What additions to the CLIA regulations could be made to ensure that laboratories are
required to have policies and procedures addressing laboratory biosafety?

* 3a-Should the CLIA regulations be updated to include additional safety standards as related to facilities that
could include, but not be limited to, the items listed below?

Proper workspace ventilation.
Proper decontamination processes.
Appropriate biosafety equipment and personal protective equipment available.

Requirement to report results of highly infectious organisms, potential agents of bioterrorism, and unusual
multi-drug resistant organisms to State Public Health laboratories or CDC as required by Federal, State, or local

government authority.



Question 3b

Currently, the General Considerations Standard at § 493.1804(a)(2) indicates that “To
safeguard the general public against health and safety hazards that might result from
laboratory activities.”

* 3b - Should the CLIA regulations be updated to include additional safety standards
related to General considerations?



Q3: Workgroup Discussion & Consensus

* Revising CLIA guidelines might have cost implications and should be based on the lab specific risk
assessment.

* FDA review does not include biosafety aspects but is more in the context of the potential for false
positive or negative results.

* Manufacturers should refine and provide the scope of decontamination of laboratory equipment
through the risk assessment process and provide this information to end users.

* Defining the range of risk assessment was emphasized. It was agreed that the language should be
comprehensive, including hazard assessment, mitigation, and performance monitoring.

* Reporting requirements for the identification of certain pathogens should be kept general but
noted that better synthesis and coordination are needed from the agencies on reporting
requirements.



Question 4

e Clear instructions and communication are key to addressing biosafety. Therefore,

* 4a - How can manufacturers and clinical laboratories work together to provide clear, readily
available biosafety instructions for each phase of testing, cleaning and disinfection practices,
and maintenance of the instrument?

* 4b - What resources are available for manufacturers to gain biosafety-related input to

develop appropriate instructions (e.g., Environmental Protection Agency lists, Occupational
Safety and Health Administration regulations)?

* 4c - How can manufacturers gain input from biosafety professionals to aid the development
of supplemental biosafety testing instructions for end users and service representatives?

* 4d - How can non-regulatory organizations (e.g., the Clinical and Laboratory Standards
Institute, the International Organization for Standardization), professional societies (e.g., The
Association for Biosafety and Biosecurity, The American Society for Microbiology), and other
interested parties assist in facilitating the process for manufacturers and laboratories?



Q4: Workgroup Discussion & Consensus

* Increased collaboration between equipment manufacturers and clinical and public health laboratories was
encouraged.

* |t was suggested that an organizational approach between the interested parties would be more
appropriate for developing these resources.

* The workgroup suggested that the FDA should explore adding a requirement that the manufacturer provide
biosafety guidance as part of product review and clearance.

A common theme was the notion that a space should be created to serve as a centralized repository for
biosafety information that both the manufacturers and end-users can access.

* The workgroup discussed updating CLIA requirements to include biosafety training as part of testing
personnel competency requirements. It requested the development of an implementation guide.

* It was clarified and reinforced that the manufacturer's instructions for use must be sufficient for users and
manufacturers’ service personnel to accomplish disinfection and provide sufficient detail to allow
incorporation into the laboratory's site-specific risk assessment.



Workgroup Agreements

1. The workgroup agreed that a standardized definition of a biosafety risk assessment should be developed
and added to 42 CFR 493.2.

2. The workgroup agreed that language in the definition of a biosafety risk assessment should be
comprehensive about the risk assessment, including hazard assessment, mitigation, management, and

performance monitoring.

3. The workgroup agreed that laboratories should be required to perform a risk assessment on all
instrumentation currently in use. Before implementation, laboratories should consider biosafety risks when
purchasing new equipment and must complete a risk assessment (analogous to analytic verification).

4. The workgroup agreed that 42 CFR 493.1804(a)(2) should be expanded to clarify that laboratory workers
and, in turn, the general population should be safeguarded.

5. The workgroup agreed that a Food and Drug Administration (FDA) requirement(s) on biosafety risk
assessment for device approval would support clinical laboratory biosafety and the health of the pubilic.



https://www.ecfr.gov/current/title-42/section-493.2
https://www.ecfr.gov/current/title-42/part-493/section-493.1804#p-493.1804(a)(2)

Workgroup Agreements

6. The workgroup agreed that it is the laboratory's responsibility to obtain the written equipment disinfection
instructions and practices, preferably before purchase. Additionally, end users should incorporate the
manufacturer’s detailed instructions and practices into their biosafety risk assessments and routine
practices.

7. The workgroup agreed that CLIA requirements should be revised to include biosafety training as part of
testing personnel competency requirements.

8. The workgroup agreed that there is a need for annual biosafety competency assessments.

9. The workgroup agreed that there is value in increased collaboration between equipment manufacturers,
clinical and public health laboratories, and regulatory agencies to improve knowledge of instrument risks
and hazards and effective mitigation and decontamination practices. Additional research is needed to
determine the best path forward.
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Workgroup Charge

The CLIAC Biosafety Workgroup is charged with providing input to CLIAC for consideration in making
recommendations to the Department of Health and Human Services (HHS) on the potential additions to
the CLIA regulations and the need for solutions that will improve the safety of laboratory professionals,
their colleagues, and the environment.

Workgroup Agreements

1. The workgroup agreed that a standardized definition of a biosafety risk assessment should be
developed and added to 42 CFR 493.2.

2. The workgroup agreed that language in the definition of a biosafety risk assessment should be
comprehensive about the risk assessment, including hazard assessment, mitigation,
management, and performance monitoring.

3. The workgroup agreed that laboratories should be required to perform a risk assessment on all
instrumentation currently in use. Before implementation, laboratories should consider biosafety
risks when purchasing new equipment and must complete a risk assessment (analogous to
analytic verification).

4. The workgroup agreed that 42 CFR 493.1804(a)(2) should be expanded to clarify that laboratory
workers and, in turn, the general population should be safeguarded.

5. The workgroup agreed that a Food and Drug Administration (FDA) requirement(s) on biosafety
risk assessment for device approval would support clinical laboratory biosafety and the health of
the public.

6. The workgroup agreed that it is the laboratory's responsibility to obtain the written equipment
disinfection instructions and practices, preferably before purchase. Additionally, end users
should incorporate the manufacturer’s detailed instructions and practices into their biosafety risk
assessments and routine practices.

7. The workgroup agreed that CLIA requirements should be revised to include biosafety training as
part of testing personnel competency requirements.

8. The workgroup agreed that there is a need for annual biosafety competency assessments.

9. The workgroup agreed that there is value in increased collaboration between equipment
manufacturers, clinical and public health laboratories, and regulatory agencies to improve
knowledge of instrument risks and hazards and effective mitigation and decontamination
practices. Additional research is needed to determine the best path forward.



https://www.ecfr.gov/current/title-42/section-493.2
https://www.ecfr.gov/current/title-42/part-493/section-493.1804#p-493.1804(a)(2)

Workgroup Meeting #1 Summary - February 12, 2024

In vitro diagnostic product (IVD) instrument design plays a key role in mitigating biosafety issues that
arise during routine use and maintenance schedules. How can interested parties better address
biosafety for already established IVD instruments and IVD instruments currently under development?

a.

What mechanisms/best practices do manufacturers currently use to assess biosafety
considerations for established IVD instruments and IVD instruments currently under
development?
i.  Are there current mechanisms where end users can discuss/highlight biosafety issues with
established IVD instruments within the end-user community and/or with the manufacturer?
If so, what are they? How can manufacturers be included if they are currently not included?

ii.  Arethere mechanisms currently in place or that can be developed that would facilitate

collaboration between manufacturers and a variety of clinical laboratory representatives
during the use and maintenance of existing IVD instrumentation to incorporate or improve
biosafety features?

b. When developing new IVD instrumentation, what considerations are typically given to biosafety

with respect to instrument design (e.g., the robustness of instrument parts/materials to routine
decontamination/sterilization procedures, use of disposable parts in areas of the
instrumentation that are more at risk of contamination)?

c. Are there mechanisms currently in place or that can be developed to facilitate collaboration
between manufacturers and a variety of clinical laboratory representatives during the design
stage for new IVD instrumentation under development to incorporate or improve biosafety
features?

Workgroup Discussion and Comments

A consensus was reached that laboratories should have a requirement to perform a risk

assessment on all instrumentation currently in use and also before purchasing new equipment.

o There s not currently a framework to conduct a risk assessment, but an ideal framework
would address safety across the entire pre-analytic, analytic, and post-analytic aspects of the
test system.

o Therisk assessment will need to include instructions for using the equipment under normal
conditions and during extended periods of time, such as surge testing periods, and should
include guidance for decontamination and disinfection.

o Guidelines and training on how to conduct a biological risk assessment should be developed.

Laboratory equipment manufacturers do have protocols for disinfection and/or

decontamination, but they are mainly from the standpoint of the instrument itself to avoid or

prevent cross-contamination for the specific agent they are detecting.

It was emphasized that often, these instructions are unclear and hard to locate and are focused

on the patient versus the operator.
o Decontamination guidance should be provided for an instrument and must address the actual
design, aerosol prevention, cross-contamination, and exposure to risks and hazards.
= This should be viewed as a shared responsibility, one on the design side and one on the
assessment side.

= The conversations with the manufacturer should be in the early phase about what type of
materials they can use that would withstand several different types of decontamination
materials or how it would undergo sterilization.



= Robust model systems and appropriate assays should be created to generate biologically
meaningful decontamination data that can be extrapolated to an emerging pathogen
situation.

= |nstrument cleaning and decontamination guidance should be standardized and easily
identified in the instruction manual provided to the end user.

= A centralized location, repository, or website that manufacturers can use to post such
guidance would be useful.

o It was agreed that the responsibility for the risk assessment is shared between the
manufacturer and the laboratory, but it was noted that the laboratory needs information
from the manufacturer to identify the critical parts of the instrument and specifically what to
use for decontamination.

Laboratories receive and handle specimens that contain unknown pathogens routinely. How can
interested parties ensure proper biosafety activities for end users are established, effectively
provided/communicated, and followed?
a. Are there widely available training materials for laboratory professionals that focus on
instrument operation and cleaning and disinfection practices?

i. Do currently available biosafety training materials include sufficient information regarding
instrument disinfection? If not, what minimum information should be included in these
trainings?

b. Are there mechanisms in place or that can be developed by laboratories that would ensure
annual biosafety training and/or competency assessment of laboratory staff?

Workgroup Discussion and Comments
e A consensus was reached that there is inadequate biosafety training related to instrument
operation and decontamination.

o Training should be developed to include service engineers, application specialists, trainers,
and others who are not necessarily medical technology trained.

o The laboratory director is responsible for ensuring that individuals entering the laboratory are
trained in disinfection and decontamination cleaning procedures, especially maintenance
procedures.

e Partnerships with manufacturers are essential in developing training for new instrumentation.
e Training should be provided for the entire laboratory process with people from different
perspectives, i.e., surgical pathology, core facility, and hematology.

o ldeally, the training will include case studies and provide the learner with a more basic
understanding of where the dangers are coming from, how to identify those hazards, and
how to start mitigation.

e [t was acknowledged that no standardized mechanisms are in place to assess biosafety
competency adequately, and they should be developed.

Workgroup Meeting #2 Summary - June 28, 2024

What additions to the CLIA regulations could be made to ensure that laboratories are required to have
policies and procedures addressing laboratory biosafety?
a. Currently, the Facilities standard at §493.1101(d) indicates that “Safety procedures must be
established, accessible, and observed to ensure protection from physical, chemical, biochemical,
and electrical hazards, and biohazardous materials.” Should the CLIA regulations be updated to


https://www.ecfr.gov/current/title-42/part-493/section-493.1101#p-493.1101(d)

b.

include additional safety standards as related to facilities that could include, but not be limited
to, the items listed below?
i.  Proper workspace ventilation to safely handle contaminated specimens or pathogenic
organisms at the appropriate biosafety level.

ii. Proper decontamination processes in place to help minimize contamination for the

environment and instrumentation.

iii.  Appropriate biosafety equipment and personal protective equipment are available in

accordance with the appropriate biosafety level.

iv.  Requirement to report results of highly infectious organisms, potential agents of

bioterrorism, and unusual multi-drug resistant organisms to State Public Health laboratories
or CDC as required by Federal, State, or local government authority.
Currently, the General Considerations Standard at §493.1804(a)(2) indicates that “To safeguard
the general public against health and safety hazards that might result from laboratory activities.”
Should the CLIA regulations be updated to include additional safety standards related to General
considerations?

Workgroup Discussion and Comments

The workgroup discussed updating the CLIA regulations to include additional safety standards
related to the facility.

The workgroup acknowledged that revising CLIA guidelines might have cost implications for the
laboratory and should be based on the risk assessment process to address the site-specific needs
of each laboratory category.

It was noted that a standardized definition of a ‘risk assessment’ is currently lacking and should
be developed and added to 42 CFR 493.2.

The workgroup reviewed 42 CFR 493.1101 and recommended clarifying that the risk assessment
process should guide the establishment of safety procedures.

An agreement among all that in an ideal scenario, a risk assessment should be performed in the
laboratory and emphasized that the manufacturer, as part of the development process, should
perform a risk assessment in anticipation of the end-user application in a typical hospital/clinical
laboratory.

The workgroup discussed the potential for incorporating a risk assessment requirement into the
CLIA regulations at 42 CFR 493.1253 [Standard: Establishment and verification of performance
specifications].

It was agreed that the manufacturer should refine and provide the scope of decontamination of
laboratory equipment through the risk assessment process and provide this information to the
end user.

The FDA agrees that it is a manufacturer's issue to provide decontamination instructions to the
end user and is working with the CDC on ways the manufacturer can advise the end user on
adequate decontamination procedures, including what chemicals can be used and a clear
definition of responsibility.

The workgroup agreed that PPE should be identified during the risk mitigation component of the
risk assessment process, and training should be provided to staff on the correct use of PPE, and
this correct use of safety PPE should be part of the competency assessment.

An agreement was reached that reporting requirements for the identification of certain
pathogens should be kept general but noted that better synthesis and coordination are needed
from the agencies on reporting requirements.

The workgroup agreed that 42 CFR 493.1804(a)(2) should be expanded to clarify that the
laboratory worker should be safeguarded as well as the general population.



https://www.ecfr.gov/current/title-42/part-493/section-493.1804#p-493.1804(a)(2)
https://www.ecfr.gov/current/title-42/section-493.2
https://www.ecfr.gov/current/title-42/chapter-IV/subchapter-G/part-493/subpart-J/section-493.1101
https://www.ecfr.gov/current/title-42/section-493.1253
https://www.ecfr.gov/current/title-42/part-493/section-493.1804#p-493.1804(a)(2)

Clear instructions and communication are key to addressing biosafety. Therefore,

a.

How can manufacturers and clinical laboratories work together to provide clear, readily available
biosafety instructions for each phase of testing, cleaning and disinfection practices, and
maintenance of the instrument?

What resources are available for manufacturers to gain biosafety-related input to develop
appropriate instructions (e.g., Environmental Protection Agency lists, Occupational Safety and
Health Administration regulations)?

How can manufacturers gain input from biosafety professionals to aid in the development of
supplemental biosafety testing instructions for end users and service representatives?

How can non-regulatory organizations (e.g., the Clinical and Laboratory Standards Institute, the
International Organization for Standardization), professional societies (e.g., The American
Biological Safety Association, The American Society for Microbiology), and other interested
parties assist in facilitating the process for manufacturers and laboratories?

Workgroup Discussion and Comments

The workgroup agreed that manufacturers should work with the end-user during the design
stage and before regulatory approval to address possible biosafety implications. However, it was
noted that the end user is not currently involved in the design phase.

The workgroup suggested that the FDA should explore adding a requirement that the
manufacturer provide biosafety guidance as part of product review and clearance.

A common theme was the notion that a space should be created to serve as a centralized
repository for biosafety information that both the manufacturers and end-users can access.

The workgroup discussed updating CLIA requirements to include biosafety training as part of
testing personnel competency requirements. It requested the development of an
implementation guide.

The workgroup emphasized the importance of hiring competent biosafety professionals with
laboratory experience to work with manufacturers during the design process but noted it was
beyond the scope of the workgroup.

It was suggested that an organizational approach between the interested parties would be more
appropriate for developing these resources.

Workgroup Meeting #3 Summary - August 23, 2024

Workgroup Discussion and Comments

The workgroup discussed updating the CLIA regulations to include additional safety standards

related to the facility.

It was agreed that risk assessments are needed.

o The group discussed linking the risk assessment into the test verification and validation
process, although it might be redundant.

o Risk assessment should occur on each test system, including those without instrumentation,
for each testing stage.

Risk assessment vs risk management was discussed, and it was noted that there is a lack of

comprehensive understanding.

Defining the range of risk assessment was emphasized. It was agreed that language should be

comprehensive about the risk assessment, including hazard assessment, mitigation, and

performance monitoring.

o The need for resources and references was discussed, and it was agreed that these should be
included in the summary report to provide background.



= These will be included in the summary report as an Appendix.
= All workgroup members were encouraged to provide resources that would benefit the
group and give context to CLIAC.

e The workgroup again agreed that 42 CFR 493.1804(a)(2) should be expanded to clarify that
laboratory workers and the general population should be safeguarded.

e |t was reaffirmed that the FDA review does not include biosafety aspects but is more in the
context of the potential for cross-contamination or cross-carriage of the samples themselves to
determine if there's a potential for false positive or negative results.

e A consensus was reached that the equipment manufacturer's instructions must include
disinfection practices.

e [t was noted that test categorization, including if there's a public health emergency in the EUA
process, is within the scope of the CLIA program and the CLIA regulations; however, medical
device approval is within another regulatory statement law, the Federal Drug and Cosmetic Act.

e Increased collaboration between equipment manufacturers and clinical and public health
laboratories was strongly encouraged.

Workgroup Meeting #4 Summary - September 13, 2024

Workgroup Discussion and Comments
e The summary from the previous meeting was reviewed, and items below were clarified:

o It was clarified and reinforced that the manufacturer's instructions for use must be sufficient
for users and manufacturers’ service personnel to accomplish disinfection and provide
sufficient detail to allow incorporation into the laboratory's site-specific risk assessment.

o Collaboration between the manufacturers and equipment users was again stressed and
recommended.

o It was clarified that the assessment of biosafety competencies should be performed annually.

e The workgroup reviewed and refined the current list of workgroup agreements in preparation for
the November 6-7, 2024, workgroup report and CLIAC discussion.


https://www.ecfr.gov/current/title-42/part-493/section-493.1804#p-493.1804(a)(2)
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https://gcbs.sandia.gov/core-documents/

The Canadian Biosafety Guideline — Local Risk Assessment: https://www.canada.ca/en/public-
health/services/canadian-biosafetystandards-guidelines/guidance.html



https://absa.org/wp-content/uploads/2018/05/OSHABSOcompetencyFactSheet.pdf
https://absa.org/wp-content/uploads/2018/05/OSHABSOcompetencyFactSheet.pdf
https://gcbs.sandia.gov/core-documents/
https://www.canada.ca/en/public-health/services/canadian-biosafetystandards-guidelines/guidance.html
https://www.canada.ca/en/public-health/services/canadian-biosafetystandards-guidelines/guidance.html
https://www.aphl.org/programs/preparedness/Documents/APHL%20Approved%20Conversation

Appendix A

CLIAC Biosafety Workgroup
Charge, Topics, and Discussion Questions
Workgroup Terms of Engagement

BACKGROUND

From a historical perspective, laboratory biosafety was initially designed to address the dangers of
working with dangerous pathogens in research laboratories. For years, laboratory biosafety efforts were
almost exclusively focused on research facilities. Recently, there's been a broader recognition that
clinical laboratories may encounter dangerous pathogens, which can be present in patient specimens
without the laboratory staff’s knowledge. A laboratory accident or laboratory-acquired infection could
affect the laboratory staff, others around them, and their environment, and fears about inadequate
biosafety can paralyze a clinical laboratory and jeopardize patient care. The underlying weakness of
clinical laboratory biosafety in the United States became clear when Ebola spread from West Africa to
the United States in 2014. Soon after the first Ebola patient appeared in the United States, many of the
largest commercial laboratory companies, all well-versed in handling specimens that contain dangerous
pathogens, publicly announced they would not accept blood or tissue samples from suspect Ebola
patients. Many laboratory instrument manufacturers followed suit. Some indicated that their warranties
called for the incineration of their equipment after use with samples from suspect Ebola patients. Others
explained that their technicians would not service equipment from isolation wards used for suspected
Ebola patients. In 2014, CAP surveyed 28 health systems and more than 350 hospitals during the Ebola
crisis. Only four of 17 respondents indicated they would allow suspected or confirmed Ebola virus
disease specimens into their laboratories. Of those four, one would restrict testing to a BSL-3 laboratory
and strongly discourage sending clinical specimens to the laboratory for testing. This almost complete
shutdown of clinical laboratory testing in the US for suspected Ebola patients had significant
consequences. Between July and November 2014, local health departments and healthcare providers
acknowledged that complete blood counts, liver function tests, and serum chemistries were regularly
deferred until a negative Ebola virus test result was obtained. Individuals who had recently traveled to
or from Africa with fever and malaise symptoms were routinely refused malaria testing until Ebola had
been ruled out. As a result, most malaria patients did not receive the proper and timely intravenous
antiviral treatment. According to one Centers for Disease Control and Prevention (CDC) study, at least
two persons who tested negative for Ebola died from other causes because of severely delayed
diagnoses and treatment. The gaps discovered during the Ebola outbreak are documented in Clinical
Laboratory Biosafety Gaps: Lessons Learned from Past Outbreaks Reveal a Path to a Safer Future, which
discusses critical gaps in clinical laboratory biosafety, including issues related to the use and disinfection
of laboratory instruments.

Over the last 20 years, infectious disease outbreaks, epidemics, and pandemics have occurred, putting
clinical laboratories at the forefront of laboratory testing and diagnosis. The clinical specimens required
for testing could have contained infectious agents that could cause disease in laboratory professionals if
the exposure occurred during testing. During the Ebola outbreak of 2014, real and perceived concerns
about instrument safety emerged and led laboratories to delay their testing — or refuse to test
altogether.


https://pmc.ncbi.nlm.nih.gov/articles/PMC8262806/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8262806/

Now, mainly because of the COVID-19 pandemic, our understanding of "clinical laboratories" has
evolved to include testing in nursing homes, schools, shelters, correctional facilities, and parking lots. All
of these settings could present biosafety risks to personnel. Therefore, we must broaden our application
of biosafety, including guidance and training, to address all clinical testing locations.

In 2016, the Clinical Laboratory Improvement Advisory Committee (CLIAC), a federal advisory
committee, issued the following recommendation:

CLIAC considers the matter of biosafety in clinical laboratories as an urgent, unmet national need. We,
therefore, recommend that CDC convene a multidisciplinary task force to develop a biosafety strategy for
clinical laboratories that:
- Includes stakeholders from all areas of clinical laboratories (including professional societies), the
diagnostic instrumentation industry, other relevant federal agencies, and patient/clinician
representatives.
- Recommends areas requiring further research in clinical laboratory safety.
- Develops tools, templates, and guidelines for risk assessment in all areas of the clinical laboratories,
both for routine operations and emerging infectious diseases.
- Publishes interim materials and progress reports broadly, and specifically to CLIAC, to inform and
solicit input from the clinical laboratory and broader medical communities.
- Describes cultural, regulatory, measurement, and evaluation strategies for goal achievement in
biosafety.
- Develops a framework for implementing good clinical practices that also address transparent
evaluation and monitoring of biosafety practices.

On June 24, 2022, CDC's Division of Laboratory Systems hosted the CDC Town Hall Meeting on
Laboratory Biosafety — Use of Laboratory Instruments in collaboration with clinical and public health
laboratory partners and instrument manufacturers. The purpose of this meeting was to provide an
overview and discussion on laboratory biosafety when using laboratory instruments to test human and
biological specimens. As a result of the town hall discussions, the CLIA program agencies, CDC, the Food
and Drug Administration (FDA), and the Centers for Medicare & Medicaid Services (CMS) agreed to the
formation of a new CLIAC workgroup to bring together the diagnostic instrument manufacturers, clinical
and public health laboratory professionals, federal partners, and industrial hygienists to continue the
discussions on biosafety issues with laboratory instrumentation revealed during the recent outbreaks
and the pandemic.

CHARGE

The CLIAC Biosafety Workgroup is charged with providing input to CLIAC for consideration in making
recommendations to the Department of Health and Human Services (HHS) on the potential additions to
the CLIA regulations and the need for solutions that will improve the safety of laboratory professionals,
their colleagues, and the environment.

DELIVERABLE

The output of the workgroup will be a summary report or periodic reports to CLIAC based on
information gathered during meetings and discussions. The report will specifically address the priority
topic areas and related questions. The workgroup Chair will present the reports at future CLIAC
meetings for Committee deliberation and potential recommendations to HHS. The report may result in


https://www.cdc.gov/safe-labs/php/biosafety-town-hall/?CDC_AAref_Val=https://www.cdc.gov/safelabs/biosafety-townhall.html
https://www.cdc.gov/safe-labs/php/biosafety-town-hall/?CDC_AAref_Val=https://www.cdc.gov/safelabs/biosafety-townhall.html

CLIAC developing practical recommendations for potential solutions to address issues or gaps in
laboratory instrumentation biosafety that may help improve outbreak and pandemic preparedness. The
report may also result in CLIAC recommendations for HHS to consider for future rulemaking to update
the CLIA regulations to ensure that laboratories are required to have policies and procedures addressing
laboratory biosafety.

DISCUSSION QUESTIONS/THEMES

1) In vitro diagnostic product (IVD) instrument design plays a key role in mitigating biosafety issues that
arise during routine use and maintenance schedules. How can interested parties better address
biosafety for already established IVD instruments and IVD instruments currently under development?
a. What mechanisms/best practices do manufacturers currently use to assess biosafety
considerations for established IVD instruments and IVD instruments currently under development?
i. Are there current mechanisms where end users can discuss/highlight biosafety issues with
established IVD instruments within the end-user community and/or with the manufacturer? If so,
what are they? How can manufacturers be included if they are currently not included?
ii. Are there mechanisms currently in place or that can be developed that would facilitate
collaboration between manufacturers and a variety of clinical laboratory representatives during
the use and maintenance of existing IVD instrumentation to incorporate or improve biosafety
features?
b. When developing new IVD instrumentation, what considerations are typically given to biosafety
with respect to instrument design (e.g., the robustness of instrument parts/materials to routine
decontamination/sterilization procedures, use of disposable parts in areas of the instrumentation
that are more at risk of contamination)?
c. Are there mechanisms currently in place or that can be developed that would facilitate
collaboration between manufacturers and a variety of clinical laboratory representatives during the
design stage for new IVD instrumentation under development to incorporate or improve biosafety
features?

2) Laboratories receive and handle specimens that contain unknown pathogens on a routine basis. How
can interested parties ensure proper biosafety activities for end users are established, effectively
provided/communicated, and followed?
a. Are there widely available training materials for laboratory professionals that focus on instrument
operation and cleaning and disinfection practices?
i. Do currently available biosafety training materials include sufficient information regarding
instrument disinfection? If not, what minimum information should be included in these
trainings?
b. Are there mechanisms in place or that can be developed by laboratories that would ensure annual
biosafety training and/or competency assessment of laboratory staff?

3) What additions to the CLIA regulations could be made to ensure that laboratories are required to
have policies and procedures addressing laboratory biosafety?
a. Currently, the Facilities standard at § 493.1101(d) indicates that “Safety procedures must be
established, accessible, and observed to ensure protection from physical, chemical, biochemical, and
electrical hazards, and biohazardous materials.” Should the CLIA regulations be updated to include
additional safety standards as related to facilities that could include, but not be limited to, the items
listed below?
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e Proper workspace ventilation to safely handle contaminated specimens or pathogenic organisms
at the appropriate biosafety level.

e Proper decontamination processes in place to help minimize contamination.

e Appropriate biosafety equipment and personal protective equipment available in accordance
with the appropriate biosafety level.

e Requirement to report results of highly infectious organisms, potential agents of bioterrorism,
and unusual multi-drug resistant organisms to State Public Health laboratories or CDC as
required by Federal, State, or local government authority.

b. Currently, the General Considerations Standard at § 493.1804(a)(2) indicates that “To safeguard
the general public against health and safety hazards that might result from laboratory activities.”
Should the CLIA regulations be updated to include additional safety standards related to General
considerations?

4) Clear instructions and communication are key to addressing biosafety. Therefore,

a. How can manufacturers and clinical laboratories work together to provide clear, readily available
biosafety instructions for each phase of testing, cleaning and disinfection practices, and maintenance
of the instrument?

b. What resources are available for manufacturers to gain biosafety-related input to develop
appropriate instructions (e.g., Environmental Protection Agency lists, Occupational Safety and Health
Administration regulations)?

¢. How can manufacturers gain input from biosafety professionals to aid the development of
supplemental biosafety testing instructions for end users and service representatives?

d. How can non-regulatory organizations (e.g., the Clinical and Laboratory Standards Institute, the
International Organization for Standardization), professional societies (e.g., The American Biological
Safety Association, The American Society for Microbiology), and other interested parties assist in
facilitating the process for manufacturers and laboratories?
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The CLIAC Next Generation Sequencing
(NGS) Workgroup Report

CLIAC November 6, 2024

DR. NIRALI M. PATEL, WORKGROUP CHAIR



Background

e 2020 — CDC obtained public comment through a Request for Information (RFl)
Concerning Personnel and the Retention of Next Generation Sequencing Data in
Clinical and Public Health Laboratories, Docket CDC 2020-0051

* 2021 — CDC presented the NGS RFl summary report during the November 2021
CLIAC meeting

* Recommendation: CLIAC recommends that CDC, CMS, and FDA convene a
workgroup to define the scope of practice and the requisite CLIA
qgualifications for personnel performing bioinformatics data analysis and
interpretation to produce test results that inform clinical decision-making.

* 2023 — Formation of the CLIAC NGS Workgroup
* 2024 — The NGS Workgroup met 4 times



https://www.federalregister.gov/documents/2020/05/15/2020-10461/request-for-information-concerning-personnel-and-the-retention-of-next-generation-sequencing-data-in
https://www.cdc.gov/cliac/docs/november-2021/8a_CDC-NGS-RFI_Comment-Analysis-Report.pdf

Background




Workgroup Charge

The workgroup is charged with providing input to CLIAC for
consideration in making recommendations to the Department of Health
and Human Services on education, training, experience, and
competencies that Clinical Laboratory Improvement Amendments of
1988 (CLIA) should require to qualify personnel performing next
generation sequencing bioinformatic data analysis and interpretation.




Workgroup Members

Nirali M. Patel, MD — Workgroup Chair
Heather L. Stang, MS, MT — Workgroup DFO
Diego Arambula, PhD — CDC Ex Officio
Penny Keller, BS, MB(ASCP) — CMS Ex Officio
Amy Zale, MT(ASCP) — FDA Ex Officio

Tarig S. Adwan, PhD

Heather M. Blankenship, PhD

Chester W. Brown, MD, PhD

Alexis B. Carter, MD

Marsha Deitz, MBA, MLS (ASCP), CQA (ASQ)
Birgit Funke, PhD, FACMG

William A. Glover Il, PhD, D(ABMM), MLS(ASCP)
R. Tanner Hagelstrom, PhD

Susan Hsiao, MD, PhD

Eric Klee, PhD

Ravindra Kolhe, MD, PhD, FCAP
Christina Lockwood, PhD, DABCC, DABMGG
Duncan MacCannell, PhD, MBT

Steve Miller, MD, PhD

Kimberlee A. Musser, PhD

Honey Reddi, PhD, D(ABMGG), FACMG
Jason N. Rosenbaum, MD

Marie-Claire Rowlinson, PhD, D(ABMM)
Cynthe L. Sims PhD, HCLD(ABB)

Eric Weimer, PhD, D(ABMLI), F(ACHI)
Weiwei Zhang, MS, PhD




Workgroup Question

What are the current regulatory requirements and guidelines related
to the role of bioinformatics in clinical and public health laboratories
performing NGS?




Workgroup Discussion

e Bioinformatics pipelines are a critical component of the test system.

e The Health Insurance Portability and Accountability Act (HIPPA), the Health Information
Technology for Economic and Clinical Health (HITECH) Act, the HIPAA Omnibus Rule, and
cybersecurity requirements related to data privacy in bioinformatics activities must be considered.

o Staff performing bioinformatics activities under CLIA as testing personnel may not have expertise
in all the roles discussed. Conversely, staff with expertise in infrastructure and development to run
the pipeline may understand those biological pieces, but they might not have the qualifications
that CLIA requires.

o The current CLIA regulations for personnel performing high complexity testing limit the ability to
qualify bioinformaticians, as many do not have the biological science requirements. A carve-out
for high complexity testing personnel performing bioinformatics may be needed.




Workgroup Question

Harmonization of definitions — Creating or defining the fields/terms
used throughout workgroup discussions. Examples include:

* Health/Laboratory Informatics
* Bioinformatics

* Clinical Informatics

* Translational Informatics

* Informatician

* Bioinformatician




Workgroup Discussion

o There is a need to distinguish the bioinformatician from the informatician. The bioinformatician
generated data related to the structure and function of biological systems. The informatician is
more concerned with data related to patient care.

e Once CLIA-related activities are identified, roles can be defined, and educational requirements can
be determined. Then the definitions can be developed and refined as related to those
requirements.

e The workgroup members proposed a definition of bioinformation that includes an individual who
manages, processes, and analyzes genomic and/or molecular data utilizing specialized software
for the purposes of patient diagnosis or management.

e A broad definition/term should be used to avoid excluding groups needed for future laboratory
needs. The term clinical laboratory informatician encompasses multiple roles related to NGS and
may be more inclusive (e.g., bioinformatics and data science).




Workgroup Question

Workgroup discussion related to the education, training, experience, and
competencies for various bioinformatics levels, including:

* An MS or PhD level individual who provides analytic leadership, tool
selection, and database oversight.

* A bioinformatics technician who, for example, ensures data files are
appropriately formatted for analysis, runs the analysis, and checks for the
adequacy of the run.

* The skill sets required for the Laboratory Director (MD/DO or PhD) who
carries overall responsibility for the clinical laboratory.




Workgroup Discussion

e The CLIA testing personnel qualifications for laboratories performing high-complexity testing should be
modified to add an option to allow bioinformaticians to be qualified. The qualification paths may include
specialized requirements for bioinformatics beyond biological sciences, including bioinformatics, genetics,
statistics, computer science, software engineering, biochemistry, etc.

e Thereis a need for a carve-out to create a path for individuals who perform NGS or bioinformatics to qualify
under CLIA, similar to how the current blood gas analysis carve-out is at § 493.1461 and § 493.1489. This
carve-out should be developed for all CLIA-required personnel in the clinical laboratory.

e The workgroup members discussed the experience, responsibilities, and competencies that may be needed
for bioinformaticians to qualify under CLIA.

e Itis often the same person performing multiple roles, and discussions should focus on the work performed,
skill sets needed, and education needed.

e The laboratory director and technical supervisors need to be knowledgeable on NGS and bioinformatics
processes because they are the ones who are ultimately responsible. In addition to the current qualification
requirements under CLIA, they should also have one year of training or experience in interpreting
bioinformatics results.




Workgroup Question

Do the current CLIA regulations apply to the personnel discussed?




Workgroup Discussion

o The current CLIA regulations for personnel performing high complexity testing limit the ability to
qualify bioinformaticians, as many do not have the biological science requirements.

e Personnel who develop the code and initial framework are not within the CLIA requirements.

e Personnel who implement and execute the code and use it on patients fall under CLIA.

o The existing CLIA personnel roles (testing personnel, general supervisor, technical supervisor, and
director) can be used along with the experience and degree requirements as a framework to
build upon.

o Workgroup members were asked to provide any recent job announcements or position
descriptions to be used to develop draft qualifications and responsibilities.




Workgroup Agreements - General

The CLIA testing personnel qualifications for laboratories performing high
complexity testing should be modified to add a qualification route and additional
responsibilities for bioinformaticians.

e A CLIA personnel carve-out should be created to create a path for individuals
who perform bioinformatics data analysis to qualify under CLIA, similar to how
the current blood gas analysis carve-out is at § 493.1461 and § 493.1489.
This carve-out should be developed for all CLIA-required personnel in the
clinical laboratory who are involved in bioinformatics.

e The existing CLIA personnel roles (testing personnel, general supervisor,
technical supervisor, and director) can be used along with the experience and
degree requirements as a framework to build upon.




Workgroup Agreements - General

e The bioinformatician qualification paths may include specialized
requirements for bioinformatics beyond biological sciences, including
bioinformatics, genetics, statistics, computer science, software engineering,
biochemistry, etc.

e A carve-out would also be needed for general supervisors, technical
supervisors, and laboratory directors who oversee bioinformatics activities
in laboratories performing high complexity testing using the workgroup’s
proposal for bioinformatics testing personnel as the baseline.

Workgroup Agreements -Definitions
* Bioinformatician: Individuals who manage, process, and analyze biological data utilizing specialized software.

* Bioinformatics: The interdisciplinary field that develops and applies computational methods to manage, process,
and analyze biological data.

* Bioinformatics Pipeline: A set of multiple computer programs that may be run in series and/or in parallel to
automate the process of analyzing biological data.




Workgroup Agreements - Qualifications

For a laboratory that performs bioinformatics, bioinformatics testing personnel must meet one of the
following CLIA requirements:

* Meet the qualifications for testing personnel performing high complexity testing described at § 493.1489
(b)(1), (2), (3), (4), or (5) and have at least two years of documented laboratory training performing
clinical bioinformatics analysis in a laboratory performing high complexity testing.

* Have earned a bachelor’s, master’s, or doctoral degree in bioinformatics, computational biology,
computer science, mathematical science, or data science and have at least one year of documented
laboratory training performing clinical bioinformatics analysis in a laboratory performing high complexity
testing.

* Have education and training equivalency that includes at least 60 semester hours, or equivalent, from an
accredited institution that, at a minimum, includes 24 semester hours of science courses that include: (i)
six (6) semester hours of chemistry or biology; and (ii) eighteen (18) semester hours of bioinformatics,
computational biology, computer science, mathematical science, or data science in any combination and
have at least one year of documented laboratory training performing clinical bioinformatics analysis in a
laboratory performing high complexity testing.




Workgroup Agreements - Responsibilities

Each individual performs only those high complexity tests that are authorized by the laboratory
director and require a degree of skill commensurate with the individual's education, training or
experience, and technical abilities. Each individual performing high complexity testing must:

* *Develop and modify, as applicable, workflows, algorithms, and pipelines needed for clinical
bioinformatics data analysis.

* *Conduct bioinformatics analysis, troubleshooting, and resolution.

* *Follow regulations and institutional policies related to the integrity, privacy, and security of
patient and genomic data in databases and bioinformatics workflow processes throughout the
testing process.

*Note: New responsibilities that are not currently included in the CLIA regulations.




Thank you




CLINICAL LABORATORY IMPROVEMENT ADVISORY COMMITTEE (CLIAC)
NEXT GENERATION SEQUENCING (NGS) WORKGROUP

MEETING SUMMARY REPORT

Workgroup Charge

The CLIAC NGS Workgroup is charged with providing advice to CLIAC for consideration in making
recommendations to the Department of Health and Human Services (HHS) on education, training,
experience, and competencies that should be required by CLIA to qualify personnel performing next
generation sequencing bioinformatics data analysis and interpretation.

Workgroup Agreements

The CLIA testing personnel qualifications for laboratories performing high complexity testing should be
modified to add a qualification route and additional responsibilities for bioinformaticians.

e A CLIA personnel carve-out should be created to create a path for individuals who perform
bioinformatics data analysis to qualify under CLIA, similar to how the current blood gas analysis
carve-out is at § 493.1461 and § 493.1489. This carve-out should be developed for all CLIA-
required personnel in the clinical laboratory who are involved in bioinformatics.

e The existing CLIA personnel roles (testing personnel, general supervisor, technical supervisor, and
director) can be used along with the experience and degree requirements as a framework to
build upon. For example, a bachelor's degree plus four years of experience or a PhD plus six
months of experience.

e The bioinformatician qualification paths may include specialized requirements for bioinformatics
beyond biological sciences, including bioinformatics, genetics, statistics, computer science,
software engineering, biochemistry, etc.

e A carve-out would also be needed for general supervisors, technical supervisors, and laboratory
directors who oversee bioinformatics activities in laboratories performing high complexity testing
using the workgroup’s proposal for bioinformatics testing personnel as the baseline.

The workgroup agreed upon the following definitions, qualifications, and responsibilities that can be
used to develop a carve-out in the CLIA regulations for bioinformatics testing personnel in laboratories
performing high complexity testing.

Definitions

e Bioinformatician: Individuals who manage, process, and analyze biological data utilizing
specialized software.

e Bioinformatics: The interdisciplinary field that develops and applies computational methods to
manage, process, and analyze biological data.

e Bioinformatics Pipeline: A set of multiple computer programs that may be run in series and/or in
parallel to automate the process of analyzing biological data.



Bioinformatician Qualifications

Bioinformaticians in laboratories performing high complexity testing must possess a current license
issued by the state in which the laboratory is located if such licensing is required. In addition,
bioinformaticians can qualify as testing personnel by meeting one of the requirements listed below.

For a laboratory that performs bioinformatics, bioinformatics testing personnel must meet one of

the following CLIA requirements:

e Meet the qualifications for testing personnel performing high complexity testing described at &
493.1489 (b)(1), (2), (3), (4), or (5) and have at least two years of documented laboratory training
performing clinical bioinformatics analysis in a laboratory performing high complexity testing.

e Have earned a bachelor’s, master’s, or doctoral degree in bioinformatics, computational biology,
computer science, mathematical science, or data science and have at least one year of
documented laboratory training performing clinical bioinformatics analysis in a laboratory
performing high complexity testing.

e Have education and training equivalency that includes at least 60 semester hours, or equivalent,
from an accredited institution that, at a minimum, includes 24 semester hours of science courses
that include: (i) six (6) semester hours of chemistry or biology; and (ii) eighteen (18) semester
hours of bioinformatics, computational biology, computer science, mathematical science, or data
science in any combination and have at least one year of documented laboratory training
performing clinical bioinformatics analysis in a laboratory performing high complexity testing.

Bioinformatician Responsibilities
Bioinformaticians are responsible for managing, processing, and analyzing genomic and/or molecular
data utilizing specialized software for the purposes of patient diagnosis or management.

Each individual performs only those high complexity tests that are authorized by the laboratory
director and require a degree of skill commensurate with the individual's education, training or
experience, and technical abilities. Each individual performing high complexity testing must:

e Follow the laboratory's procedures for specimen handling and processing, test analyses,
reporting, and maintaining records of patient test results.

e Maintain records that demonstrate that proficiency testing samples are tested in the same
manner as patient specimens.

e Adhere to the laboratory's quality control policies and document all quality control activities,
instrument and procedural calibrations, and maintenance performed.

e Follow the laboratory's established policies and procedures whenever test systems are not within
the laboratory's established acceptable levels of performance.

e Be capable of identifying problems that may adversely affect test performance or reporting of
test results, and either must correct the problems or immediately notify the general supervisor,
technical supervisor, clinical consultant, or director.

e Document all corrective actions taken when test systems deviate from the laboratory's
established performance specifications.

e *Develop and modify, as applicable, workflows, algorithms, and pipelines needed for clinical
bioinformatics data analysis.

e *Conduct bioinformatics analysis, troubleshooting, and resolution.

e *Follow regulations and institutional policies related to the integrity, privacy, and security of
patient and genomic data in databases and bioinformatics workflow processes throughout the
testing process.

*Note: New draft responsibilities are not currently included in the CLIA regulations.



Meeting #1 Summary — March 15, 2024

1. What are the current regulatory requirements and guidelines related to the role of bioinformatics
in clinical and public health laboratories performing NGS?

Workgroup Discussion and Comments

To set the stage for discussion, Ms. Penny Keller the workgroup’s CMS ex officio, provided a
presentation on the Clinical Laboratory Improvement Amendments of 1988 (CLIA) Fees,
Histocompatibility, Personnel, and Alternative Sanctions for Certificate of Waiver Laboratories
Final Rule published in the Federal Register on December 28, 2023.

Individuals who run a lockdown pipeline will have different expertise, training, and backgrounds
than those who need to develop it, assess it, and know what tools are needed to achieve the best
scientific outcomes and data analysis.
Staff performing bioinformatics activities under the Clinical Laboratory Improvement
Amendments of 1988 (CLIA) as testing personnel may not have expertise in all the roles
discussed. Conversely, staff with expertise in infrastructure and development to run the pipeline
may understand those biological pieces, but they might not have the qualifications that CLIA
requires.
When determining roles under CLIA, the test system and the activities considered for research
and development versus those that are part of the clinical test need to be considered.
Bioinformatics pipelines are a critical component of the test system.
The Health Insurance Portability and Accountability Act (HIPPA), the Health Information
Technology for Economic and Clinical Health (HITECH) Act, the HIPAA Omnibus Rule, and
cybersecurity requirements related to data privacy in bioinformatics activities must be
considered.
The current CLIA regulations for personnel performing high complexity testing limit the ability to
gualify bioinformaticians, as many do not have the biological science requirements. A carve-out
for high complexity testing personnel performing bioinformatics may be needed.
Laboratories may utilize third-party companies and services that build and validate the
bioinformatics pipeline and return the results to the laboratory but do not have a CLIA certificate.
Workgroup members discussed the practice of bioinformatics. Several members suggested
dividing the activities into categories with responsibilities and qualifications associated with the
roles and noted that often, the same person performs multiple roles.
1. Pipeline Development and Maintenance

= Responsibilities

e Developing, coding, putting it into management workflows, doing many infrastructure
pieces, and developing pipelines.

e Need to understand the biological aspects of what it means to have a different
trimming tool and how that will impact some of those downstream variant calls just
because of the stringency of the trimming. They need to know how to evaluate those
pieces in the context of clinical diagnostics.

e Serve as backup for bioinformaticians doing the day-to-day work so they know when
updates are needed, identify gaps in pipelines, or identify points that need to be
optimized or improved to streamline the process.

= Qualifications
e Bioinformatics master’s or Bioinformatics PhD
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e Bachelor’s degree in biological science, computational related field, computer science,
engineering
e One year of training/experience preferred but not required for entry-level
2. Bioinformaticians
= Responsibilities
e Build new tools, libraries, pipelines, databases, data visualizations, dashboards, report
templates, Laboratory Information Management System (LIMS)/Electronic Laboratory
Reporting (ELR) and electronic health record (EHR) integration, etc.
e Handle data and run predefined tools, scripts, and pipelines
e Download sequencing files
e Conduct routine quality control (QC) and performance monitoring
e Monitor effectiveness and potential problems over time
e Resolving issues, such as restarting pipelines manually when errors occur
e Updating pipelines with new versions of external software updates
e Upload to LIMS
e Perform data aggregation
e Generate reports
e Report out or share information with interested parties
= (Qualifications
e MS or PhD in one of the following areas: Computer Science, Bioinformatics,
Computer Engineering, Genetics/Genomics, Computational Biology
e PhD with one year of supervisory experience or an MS with two years of training and
experience,
e The CLIA Laboratory Director should have an additional year of training or experience
in interpreting bioinformatics results
3. Data Aggregation/Data Mining/Data Extraction
= Responsibilities
e Bioinformatician who will go back and pull data and perform some data visualization.
e Monitor effectiveness and identification of potential problems over time

Harmonization of definitions — Creating or defining the fields/terms used throughout workgroup
discussions. Examples include:

Health/Laboratory Informatics
Bioinformatics

Clinical Informatics
Translational Informatics
Informatician

Bioinformatician

Workgroup Discussion and Comments

The workgroup used the Centers for Disease Control and Prevention (CDC) Request for
Information (RFI): personnel and the retention of next generation sequencing data in clinical and
public health laboratories (Docket CDC 2020-0051) summary report as a guide for discussing
definitions.

There is a need to distinguish the bioinformatician from the informatician. The bioinformatician
generated data related to the structure and function of biological systems. The informatician is
more concerned with data related to patient care.



https://www.cdc.gov/cliac/docs/november-2021/8a_CDC-NGS-RFI_Comment-Analysis-Report.pdf

Once CLIA-related activities are identified, roles can be defined, and educational requirements

can be determined.

Members discussed if the development of the NGS bioinformatics pipeline itself was a CLIA-

related activity that needed to have CLIA-required testing personnel.

o Commercially purchased bioinformatics pipelines and tools may not require having
developers under CLIA.

o Developers should work with the laboratory to develop and establish key thresholds and QC
parameters.

o Developers who are integral to the laboratory processes as laboratories establish
performance specifications and perform validation of the bioinformatics pipelines should be
CLIA-required testing personnel.

The impact of clinical testing and testing results should be considered when determining if staff

should be qualified under CLIA.

The laboratory director and technical supervisors need to be knowledgeable on NGS and

bioinformatics processes because they are the ones who are ultimately responsible. In addition

to the current qualification requirements under CLIA, they should also have one year of training
or experience in interpreting bioinformatics results.

The workgroup discussed removing informaticians from the list of definitions as their roles are

not typically related to CLIA activities.

It is often the same person performing multiple roles, and discussions should focus on the work

performed, skill sets needed, and education needed.

Members noted that qualifying individuals to serve as technical supervisors in laboratories

performing NGS is difficult since the current CLIA regulations focus on biological degrees. There is

a need to expand CLIA to include genetics or statistics, along with experience in clinical

laboratory bioinformatics.

The CLIA testing personnel qualifications for laboratories performing high-complexity testing

should be modified to add an option to allow bioinformaticians to be qualified. The qualification

paths may include specialized requirements for bioinformatics beyond biological sciences,
including bioinformatics, genetics, statistics, computer science, software engineering,
biochemistry, etc.

There is a need for a carve-out to create a path for individuals who perform NGS or

bioinformatics to qualify under CLIA, similar to how the current blood gas analysis carve-out is at

§ 493.1461 and § 493.1489. This carve-out should be developed for all CLIA-required personnel

in the clinical laboratory.

Professional organizations such as the Association for Molecular Pathology (AMP) are involved in

these discussions and may be a source for additional information.

Meeting #2 Summary — April 26, 2024

1. Workgroup discussion education, training, experience, and competencies for various
bioinformatics levels, including:

An MS or PhD level individual who provides analytic leadership, tool selection, and database
oversight.

A bioinformatics technician who, for example, ensures data files are appropriately formatted
for analysis, runs the analysis, and checks for the adequacy of the run.

The skill sets required for the Laboratory Director (MD/DO or PhD) who carries overall
responsibility for the clinical laboratory.



Workgroup Discussion and Comments

The workgroup members proposed a definition of bioinformatician that includes an individual

who manages, processes, and analyzes genomic and/or molecular data utilizing specialized

software for the purposes of patient diagnosis or management.

The current CLIA personnel qualifications and responsibilities framework should be utilized to

develop a carve-out for bioinformaticians.

A broad definition/term should be used to avoid excluding groups needed for future laboratory

needs. The term clinical laboratory informatician encompasses multiple roles related to NGS and

may be more inclusive (e.g., bioinformatics and data science).

The roles within the CLIA test system (pre-analytical, analytical, and post-analytical) should be

considered, along with distinguishing between clinical bioinformatics, research and

development, and other bioinformatics roles.

There is a need to allow delegation of certain tasks related to NGS to other personnel.

The workgroup members discussed the qualifications required for bioinformaticians, including:

o Master's or PhD in bioinformatics, biostatistics, computer science, data science, mathematics,

computer engineering, genetics/genomics, computational biology, or similar field

Bachelor’s degree in bioinformatics can qualify as testing personnel

Bachelor’s degree in biology or biological sciences

Certifications from a formal academic program are acceptable without a degree

UCSD certification: https://extendedstudies.ucsd.edu/courses-and-programs/applied-

bioinformatics

o UCSD BS in Bioinformatics Course: https://biology.ucsd.edu/education/undergrad/maj-
min/majors/fall20-later/bioinformatics.html

Competencies that may be required for bioinformaticians include:

o Database skills, coding, mining, storage, deployment, genetics, data science, technical
proficiency skills, IT, algorithm, and model development

o Data management, data security, and privacy, cybersecurity, HIPAA, CLIA, QC
Cybersecurity and HIPAA training are needed for individuals to have the same baseline
understanding and language while interacting with clinical workflows.

The workgroup members discussed the experiences needed for bioinformaticians to qualify

under CLIA, including:

o Bachelor’s degree with one year of training/experience preferred but not required for entry-

level

Master’s degree with two years of training and experience

PhD should have at least one year of supervisory experience

Clinical experience, CLIA, coding, IT, and genetics is desired

Testing personnel should have six months or one year of experience in a laboratory or

performing analyses

o Use the current CLIA lab director requirements and add one year of training or experience in
interpreting bioinformatics results as a requirement

o Laboratory directors and general supervisors have a certain level of knowledge, proficiency,
and competency in bioinformatics.

The workgroup members provided a list of bioinformatician roles and responsibilities that

include:

o Writing code and programming for the informatics pipeline

o Validation of pipelines, revalidation, and development of reports

o Checking runs, troubleshooting, modifying run sheets or parameters

o Understanding CLIA roles and regulations

O O O O

O O O O
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Operate QC/testing or clinical QC

Code development (Does not fall under the CLIA requirements)

Implementing and executing the code (Falls under CLIA requirements)

Large data manipulation, data management, analysis, proteomics, methylation

Streamline and scale production

Oversee the bioinformatics activities, especially in the wet lab (e.g., clinically vet and review
code)

o Bioinformatics and IT roles: IT is responsible for activities in production-level environments. IT
partners with bioinformatics to develop and automate long-term codes.

O O O 0O O O

2. Do the current CLIA regulations apply to the personnel discussed?

Workgroup Discussion and Comments

e Personnel who implement and execute the code and use it on patients fall under CLIA.

e Personnel who develop the code and initial framework are not within the CLIA requirements.

e Individuals with a biology degree qualify as CLIA testing personnel.

e The existing CLIA personnel roles (testing personnel, general supervisor, technical supervisor, and
director) can be used along with the experience and degree requirements as a framework to
build upon. For example, a bachelor's degree plus four years of experience or a PhD plus six
months of experience.

e Workgroup members were asked to provide any recent job announcements or position
descriptions to be used to develop draft qualifications and responsibilities for presentation
during the next meeting.

Meeting #3 Summary — August 30, 2024

CDC workgroup staff used the previous workgroup meeting transcripts and the position descriptions
provided by workgroup members to develop a summary (see Appendix A). From the summary, draft
definitions, qualifications, and responsibilities for testing personnel in a laboratory performing high
complexity testing were created and provided for workgroup member discussion and refinement. The
first draft provided to the workgroup for discussion during the August 30, 2024, meeting is provided
below.

DRAFT - Definitions

e Bioinformatician: Individuals who manage, process, and analyze genomic and/or molecular data
utilizing specialized software for the purposes of patient diagnosis or management.

e Bioinformatics: The interdisciplinary field that develops and applies computational methods to
analyze biological data, particularly large-scale datasets generated by genomic and proteomic
experiments.

e Next Generation Sequencing (NGS): A high-throughput methodology that enables rapid
sequencing of large segments of DNA or entire genomes.

e Computational Pipeline: A series of computational steps that automate the process of analyzing
and interpreting biological data.

DRAFT - Bioinformatician Qualifications

Bioinformaticians in laboratories performing high complexity testing must possess a current license
issued by the state in which the laboratory is located if such licensing is required. In addition,
bioinformaticians can qualify as testing personnel by meeting one of the requirements listed below.



For a laboratory that performs bioinformatics, testing personnel must meet one of the following CLIA
requirements:

Meet the qualifications for testing personnel performing high complexity testing described at §
493.1489 (b)(1), (2), (3), (4), or (5).

Have earned a bachelor’s degree in bioinformatics, computer sciences, or computational biology,
and have at least three months of documented laboratory training performing bioinformatics
analysis in a laboratory performing high complexity testing.

Have education and training equivalency that includes at least 60 semester hours, or equivalent,
from an accredited institution that, at a minimum, includes 24 semester hours of science courses
that include (i) six (6) semester hours of chemistry or biology; (ii) six (6) semester hours of
computer sciences; and (iii) twelve (12) semester hours of bioinformatics, computer sciences,
mathematical sciences, or computational biology in any combination and have at least three
months of documented laboratory training performing bioinformatics analysis in a laboratory
performing high complexity testing.

DRAFT - Bioinformatician Responsibilities
Bioinformaticians are responsible for managing, processing, and analyzing genomic and/or molecular
data utilizing specialized software for the purposes of patient diagnosis or management.

Each individual performs only those high complexity tests that are authorized by the laboratory
director and require a degree of skill commensurate with the individual's education, training or
experience, and technical abilities. Each individual performing high complexity testing must:

Follow the laboratory's procedures for specimen handling and processing, test analyses,
reporting, and maintaining records of patient test results.

Maintain records that demonstrate that proficiency testing samples are tested in the same
manner as patient specimens.

Adhere to the laboratory's quality control policies and document all quality control activities,
instrument and procedural calibrations, and maintenance performed.

Follow the laboratory's established policies and procedures whenever test systems are not within
the laboratory's established acceptable levels of performance.

*Develop tools and/or algorithms and/or modify pipelines needed for genomic analysis.
*Conduct bioinformatics analysis, troubleshooting, and resolution.

*Maintain security measures for results and patient-specific data electronically shared through
networked or other interfaced systems throughout the testing process.

Be capable of identifying problems that may adversely affect test performance or reporting of
test results, and either must correct the problems or immediately notify the general supervisor,
technical supervisor, clinical consultant, or director.

Document all corrective actions taken when test systems deviate from the laboratory's
established performance specifications.

*Note: New draft responsibilities are not currently included in the CLIA regulations.

Workgroup Discussion and Comments

The summarized information provides a draft for testing personnel performing bioinformatic
activities. However, a carve-out would also be needed for general supervisors, technical
supervisors, and laboratory directors who oversee bioinformatic activities in laboratories
performing high complexity testing.



Workgroup members suggested expanding the degree qualifications to include data science,
statistics, mathematics, or related fields. Other members suggested information technology or
engineering degrees.

Three or six months of laboratory training or experience performing clinical bioinformatic

analysis in a laboratory performing high complexity testing is needed for each qualification path.

Many workgroup members felt three months was insufficient time for proper training and

experience. The current CLIA regulations indicate that testing personnel who qualify using the

education equivalence path must have laboratory training that includes at least three months of
documented laboratory training in each specialty in which the individual performs high
complexity testing. Therefore, the three month requirement is aligned with the current CLIA
requirements.

There may be a need to include certification requirements.

It may be clearer to indicate six semester hours of biology or chemistry and 18 semester hours of

the other disciplines.

One member suggested that expanding the applicant pool for bioinformatics testing personnel

under CLIA regulations could involve recognizing other relevant training and educational

backgrounds that are not strictly limited to the fields of bioinformatics, computer sciences, or
computational biology and provided the following suggestions:

o Biotechnology or Molecular Biology Degrees: Graduates with degrees in biotechnology or
molecular biology often have a strong background in laboratory techniques, genetics, and
data analysis, which are crucial for bioinformatics roles. Supplementing this with targeted
bioinformatics training or certification could make them eligible.

o Medical Laboratory Science (MLS) Degrees: Individuals with a background in medical
laboratory science may already have experience with high-complexity testing. By acquiring
additional training in bioinformatics, they could meet the qualifications for bioinformatics
testing personnel.

o Statistics or Biostatistics Degrees: Statistics or biostatistics graduates possess strong
analytical and data interpretation skills. They could be well-suited for these roles with
additional coursework or certifications in bioinformatics or computational biology.

o Genomics or Genetics Degrees: Degrees focused on genomics or genetics often include
bioinformatics and data analysis components. Candidates from these fields could meet the
requirements with additional training in computational techniques and bioinformatics
software.

o Engineering Degrees with a Focus on Bioengineering or Computational Biology: Bioengineers
or those with a background in computational biology within engineering programs often
possess relevant skills in both biological sciences and computational methods, making them
strong candidates after some focused laboratory training.

o Health Informatics or Biomedical Informatics Degrees: Individuals with degrees in health
informatics or biomedical informatics are trained in managing and analyzing large sets of
health-related data. With specialized training in bioinformatics, they could contribute to
bioinformatics testing personnel roles.

o Mathematics or Applied Mathematics Degrees with Bioinformatics Focus: Those with a
background in mathematics or applied mathematics who have taken bioinformatics-related
courses or have completed projects in computational biology could be trained to meet the
specific requirements for high-complexity testing.

o Post-Baccalaureate Certificates or Professional Certifications: Offering post-baccalaureate
certificates or professional certifications in bioinformatics, computational biology, or
laboratory analysis could help individuals from related fields gain the required qualifications.



o Apprenticeship Programs: Establishing apprenticeship or internship programs that offer
hands-on bioinformatics analysis in laboratories performing high-complexity testing could
provide the required training for individuals from diverse educational backgrounds.

o On-the-Job Training Programs: Developing structured on-the-job training programs within
clinical laboratories that allow individuals with relevant degrees to gain experience in
bioinformatics could help meet the CLIA requirements while expanding the candidate pool.

By broadening the recognized educational backgrounds and providing structured pathways for

additional training, the applicant pool for bioinformatics testing personnel can be significantly

expanded while still maintaining the necessary competencies for high complexity testing.

Members commented that the third new responsibility may be too focused on IT and not specific

to bioinformatics. Others noted that maintaining security measures should be part of the

responsibility to ensure secure access to patient information.

It was suggested that the first new responsibility be broadened to include workflows and

pipelines for bioinformatic data analysis.

The workgroup discussed and refined the draft definitions, assuming that they would apply to

clinical laboratory testing under CLIA.

Meeting #4 Summary — October 18, 2024

The draft definitions, qualifications, and responsibilities for testing personnel in a laboratory performing
high complexity testing were updated based on the discussions from the August 30, 2024, meeting. The
updated draft is provided below and was discussed and refined during the October 18, 2024, workgroup
meeting.

DRAFT 2 - Definitions

Bioinformatician: Individuals who manage, process, and analyze biological data utilizing
specialized software.

Bioinformatics: The interdisciplinary field that develops and applies computational methods to
manage, process, and analyze biological data.

Next Generation Sequencing (NGS): A high-throughput methodology that enables rapid
sequencing of large segments of DNA or entire genomes.

Bioinformatic Pipeline: A set of multiple computer programs that may be run in series and/or in
parallel to automate the process of analyzing and interpreting biological data.

DRAFT 2 - Bioinformatician Qualifications

Bioinformaticians in laboratories performing high complexity testing must possess a current license
issued by the state in which the laboratory is located if such licensing is required. In addition,
bioinformaticians can qualify as testing personnel by meeting one of the requirements listed below.

For a laboratory that performs bioinformatics, testing personnel must meet one of the following CLIA
requirements:

Meet the qualifications for testing personnel performing high complexity testing described at §
493.1489 (b)(1), (2), (3), (4), or (5) and have at least 3 or 6 months of documented laboratory
training performing clinical bioinformatics analysis in a laboratory performing high complexity
testing.

Have earned a bachelor’s, master’s, or doctoral degree in bioinformatics, computational biology,
computer science, mathematical science, or data science and have at least 3 or 6 months of
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documented laboratory training performing clinical bioinformatics analysis in a laboratory
performing high complexity testing.

Have education and training equivalency that includes at least 60 semester hours, or equivalent,
from an accredited institution that, at a minimum, includes 24 semester hours of science courses
that include: (i) six (6) semester hours of chemistry or biology; and (ii) eighteen (18) semester
hours of bioinformatics, computational biology, computer science, mathematical science, or data
science in any combination and have at least 3 or 6 months of documented laboratory training
performing clinical bioinformatics analysis in a laboratory performing high complexity testing.

DRAFT 2 - Bioinformatician Responsibilities
Bioinformaticians are responsible for managing, processing, and analyzing genomic and/or molecular
data utilizing specialized software for the purposes of patient diagnosis or management.

Each individual performs only those high complexity tests that are authorized by the laboratory
director and require a degree of skill commensurate with the individual's education, training or
experience, and technical abilities. Each individual performing high complexity testing must:

Follow the laboratory's procedures for specimen handling and processing, test analyses,
reporting, and maintaining records of patient test results.

Maintain records that demonstrate that proficiency testing samples are tested in the same
manner as patient specimens.

Adhere to the laboratory's quality control policies and document all quality control activities,
instrument and procedural calibrations, and maintenance performed.

Follow the laboratory's established policies and procedures whenever test systems are not within
the laboratory's established acceptable levels of performance.

*Develop and modify, as applicable, workflows, algorithms, and pipelines needed for clinical
bioinformatics data analysis.

*Conduct bioinformatics analysis, troubleshooting, and resolution.

*Ensure/Adhere to/Follow regulatory and organizational integrity, privacy, and security of patient
and genomic data in databases and bioinformatics workflow processes throughout the testing
process.

Be capable of identifying problems that may adversely affect test performance or reporting of
test results, and either must correct the problems or immediately notify the general supervisor,
technical supervisor, clinical consultant, or director.

Document all corrective actions taken when test systems deviate from the laboratory's
established performance specifications.

*Note: New draft responsibilities are not currently included in the CLIA regulations.

Workgroup Discussion and Comments

Members suggested that there was no need to define NGS since it is not included in the
bioinformatics personnel qualifications and responsibilities workgroup agreements.

A suggestion was made to remove data interpretation from the bioinformatics pipeline
definition, as interpretation may be associated with the practice of medicine.

Members discussed the suggested requirement for documented laboratory training performing
clinical bioinformatics analysis in a laboratory performing high complexity testing and
emphasized the need for a longer requirement for training due to the complexities of the
bioinformatics activities. Members agreed that for individuals with bioinformatics education or
education equivalency, at least one year should be required. On the other hand, individuals
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meeting the current testing personnel qualifications for high-complexity testing may need
additional training, which is suggested to be two years.

Members finalized the workgroup agreements that will be included in the presentation to CLIAC
during the November 6-7, 2024, meeting.

Resources

1. Clinical Laboratory Improvement Amendments of 1988 (CLIA) Fees, Histocompatibility,
Personnel, and Alternative Sanctions final rule (CMS-3326-F).

2. The Centers for Disease Control and Prevention (CDC) Request for Information: Personnel and
the Retention of Next Generation Sequencing Data in Clinical and Public Health Laboratories,
Docket CDC 2020-0051, summary report. https://www.cdc.gov/cliac/docs/november-
2021/8a CDC-NGS-RFI_Comment-Analysis-Report.pdf

3. The Next Generation Sequencing Quality Initiative

4. The NGS Quality Initiative Bioinformatician Competency Assessment Standard Operating

Procedure and Bioinformatician Competency Assessment Summary Form.
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Appendix A

CLIAC Next Generation Sequencing Workgroup:
Summary of Meeting Transcripts and Position Descriptions

Determining Qualifications of a Bioinformatician or Someone Performing
Bioinformatics

Summary of Workgroup Meeting Transcripts and Position Descriptions Provided by Workgroup
Members

The educational requirements of candidates are typically similar across all institutions as they provide
information about the qualifications and experience required for a bioinformatician position. However,
the level of education, years of experience, and training will vary depending on whether the position is
entry-level. Across multiple institutions, the similarities include the requirement of a degree (e.g.,
bachelor’s, master’s, or doctoral) in subjects such as Bioinformatics, Computational Biology, Computer
Science, Computer Engineering, Microbiology, Biology, Molecular Biology, Biomedical Sciences,
Genetics, Genomics, Virology, Parasitology, Evolutionary Biology, Biostatistics, Genetic Counseling
(Master’s level), Mathematical Sciences (and related disciplines), Digital Health, or a related field. Few
institutions identified degree requirements outside of these, i.e., associate degree, vocational,
certificate(s), or otherwise. Across institutions, differences lie in the specific requirements for years of
experience and additional educational qualifications. Some institutions mention a preference for
candidates with a master’s degree or PhD in a specific area of study, while others specify the number of
years of experience required. The average number of years of experience varies across the institutions.
Some summaries mention a requirement of 2 or more years of experience without a PhD, while others
state that none or one year of experience is required with a PhD. Additionally, some institutions may
provide additional information about preferred experience or expertise in certain areas within
bioinformatics or computational biology.

Some institutions identified the need to divide bioinformatics-related duties among three levels of
personnel performing bioinformatics. The workgroup may consider how these requirements vary as
applicable to these three levels summarized:

1. Junior—The Junior Bioinformatician will support the bioinformatics team in performing
computational analysis on genomic data using established tools under supervision. This role
focuses on learning best practices in data analysis while contributing to ongoing research
projects.

a. Duties could include assisting in running established bioinformatics pipelines for NGS data
analysis, performing basic quality control checks on sequencing data, helping maintain
databases and manage data storage solutions under guidance, developing proficiency in
programming languages used within the team (e.g., Python, C++, Visual Basic, C#, etc.),
participating in team meetings and contributing to discussions on project progress.

b. Qualifications could include a bachelor’s degree in bioinformatics, computational biology,
or a related field, familiarity with the Linux environment and command-line tools, and a
basic understanding of genomics and molecular biology concepts.

2. Mid-level - The Mid-Level Bioinformatician will independently conduct bioinformatics analyses
and contribute to developing new computational pipelines. This role requires a solid
understanding of genomics and strong analytical skills to support both research initiatives and
clinical applications.
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a. Duties include designing, testing, and implementing custom bioinformatics pipelines for
complex datasets and providing insights into pipeline optimization based on the latest
scientific literature. Collaborating with laboratory personnel to align sequencing protocols
with bioinformatics requirements, contributing to manuscript preparation, and
presenting findings at scientific meetings.

b. Qualifications could include a master’s degree in bioinformatics or a related field or a
bachelor's degree with 2+ years' experience in a relevant area. Proficiency with
programming languages such as Python, C++, Visual Basic, C#, etc.; experience with
Unix/Linux environments; familiarity with version control systems like GitHub.

3. Senior - The Senior Bioinformatician leads the development of advanced computational
strategies for large-scale genomic analyses that drive research innovation and clinical decision-
making processes.

a. Duties include leading the design and implementation of robust computational pipelines
across various projects within an organization or institution, overseeing quality
assurance/control processes to ensure the accuracy of genomic analyses, and setting
standards for best practices within the team or department. Mentoring junior members,
providing training on advanced techniques in bioinformatics analysis, and fostering an
environment conducive to collaborative research efforts across disciplines. Drives
strategic planning efforts by staying ahead of emerging trends within genomics. They
advise leadership on how to integrate cutting-edge technologies into organizational
workflows.

b. Qualifications include a PhD in Bioinformatics, Computational Biology, or a related field
preferred or a master’s degree with significant experience (5+ years) leading complex
projects within a bioinformatics context. Demonstrated expertise in developing novel
algorithms/tools for genome assembly, annotation, variant calling, etc.; extensive
knowledge working with cloud computing environments; strong publication record
indicative of impactful contributions to the field.

Essential Duties and Competencies of a Bioinformatician or Someone Performing
Bioinformatics

Essential Job Duties Summarized from Workgroup Meeting Transcripts and Position Descriptions
Provided by Workgroup Members:

Each entity outlines the specific responsibilities and tasks associated with a bioinformatician or similar
position. These responsibilities typically include maintaining quality assurance/control of data,
developing tools and/or algorithms for genomic analysis, conducting bioinformatics analysis, developing
pipelines, troubleshooting and resolution, educating/training staff (bioinformaticians and non-
bioinformaticians), guiding policy development or contributing to strategic planning efforts, and
summarizing/communicating results (including result reporting). The differences lie in the specific details
and emphasis on certain responsibilities based on the organization's or institution's needs and priorities.
Some institutions provide more specific examples or additional responsibilities. For example, some
institutions have identified requirements for maintaining up-to-date knowledge on emerging
technologies and scientific advancements in the field of genomics and bioinformatics, ensuring
compliance with data privacy standards when handling sensitive patient information (e.g., HIPAA
compliance), and participating in grant writing activities to secure funding for research projects, prior
knowledge of clinical/public health laboratory guidelines and regulations, usage of specific tools, scripts,
and/or pipelines, familiarity with Laboratory Information Management System (LIMS)/Electronic
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Laboratory Reporting (ELR), and electronic health record (EHR) integration, and specific duties regarding
data management, data security, and data mining.

Candidate Skills and Characteristics Summarized from Workgroup Meeting Transcripts and Position
Descriptions Provided by Workgroup Members:

Required skills and characteristics highlight the additional knowledge and skills required for the
Bioinformatics Scientist position. These typically include a deep understanding of genomics and
molecular biology, experience analyzing large sequencing datasets, proficiency in programming
languages (such as Python), familiarity with Linux/Unix environments, and strong communication skills.
The differences lie in the specific technical requirements mentioned, such as working within a High-
Performance Computing infrastructure, cloud-based data storage, and analytics interfaces, or
experience with version control tools. Additionally, some institutions may mention preferences for
expertise in specific lab settings (such as CAP/CLIA and bioinformatics specific to clinical or public health
settings), ability to obtain security clearances or specific certifications, knowledge of and compliance
with the HIPAA Final Security Rule, HITECH, GINA and HIPAA Omnibus regulatory requirements and
project management knowledge/experience.

Competencies Summarized from Workgroup Meeting Transcripts and Position Descriptions Provided
by Workgroup Members:

Competencies for Bioinformatician positions are similar across all institutions as they focus on the
specific responsibilities related to data quality assessment and data analysis in the context of
bioinformatics. These responsibilities typically include coding bioinformatics analysis computer
programs, assessing the quality of sequencing data, implementing quality control measures, evaluating
the sensitivity and specificity of bioinformatics analysis results, developing evaluation plans, selecting
appropriate data for testing, and utilizing data visualization tools. Institutional differences lie in the
specific details and emphasis placed on certain responsibilities based on the organization's or
institution's needs and priorities. Some institutions may provide more specific examples or additional
responsibilities, and a few have identified additional needs, such as the ability to interrogate big data.
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Appendix B

Testing Personnel Qualifications § 493.1489 effective December 28, 2024

Testing personnel in laboratories performing high complexity testing must possess a current license
issued by the state in which the laboratory is located if such licensing is required. In addition, testing
personnel can qualify by meeting one of the routes listed below.

Be a doctor of medicine, doctor of osteopathy, or doctor of podiatric medicine licensed to
practice medicine, osteopathy, or podiatry in the state in which the laboratory is located.
Have earned a doctoral, master’s, or bachelor’s degree in a chemical, biological, clinical, or
medical laboratory science, or medical technology from an accredited institution.

Meet the qualification requirements for laboratory director at § 493.1443(b)(3) or technical
supervisor at §493.1449(c)(4) or (5). Qualification routes under this pathway include:

Hold an earned doctoral degree and have at least 16 semester hours of doctoral-level
coursework in biology, chemistry, medical technology (MT), clinical laboratory science (CLS),
or medical laboratory science (MLS).

Hold an earned doctoral degree and have an approved thesis or research project in
biology/chemistry/MT/CLS/MLS related to laboratory testing for the diagnosis, prevention, or
treatment of any disease or impairment of, or the assessment of the health of, human
beings.

Have earned a master’s degree in chemical, biological, clinical, or medical laboratory science,
or medical technology from an accredited institution.

Meet bachelor’s degree equivalency and have at least 16 semester hours of additional
graduate-level coursework in chemical, biological, clinical, or medical laboratory science, or
medical technology.

Meet bachelor’s degree equivalency and have at least 16 semester hours in a combination of
graduate level coursework in biology, chemistry, medical technology, or clinical or medical
laboratory science and an approved thesis or research project related to laboratory testing
for the diagnosis, prevention, or treatment of any disease or impairment of, or the
assessment of the health of, human beings.

Have earned a bachelor’s degree in chemical, biological, clinical, or medical laboratory
science, or medical technology from an accredited institution.

Have at least 120 semester hours, or equivalent, from an accredited institution that, at a
minimum, includes forty-eight (48) semester hours of medical laboratory technology courses.
Have at least 120 semester hours, or equivalent, from an accredited institution that, at a
minimum, includes forty-eight (48) semester hours of science courses that include: (i) twelve
(12) semester hours of chemistry, which must include general chemistry and biochemistry or
organic chemistry; (ii) twelve (12) semester hours of biology, which must include general
biology and molecular biology, cell biology or genetics; and (iii) twenty-four (24) semester
hours of chemistry, biology, or medical laboratory science or technology in any combination.

Have earned an associate degree in laboratory science or medical laboratory technology from an
accredited institution.

Have education and training equivalency to requirements specified at § 493.1489(b)(2)(i). Routes
under this pathway include:

At least 60 semester hours, or equivalent, from an accredited institution that, at a minimum
includes 24 semester hours of medical laboratory technology courses and have laboratory
training that includes completion of a clinical laboratory training program approved or
accredited by the Accrediting Bureau of Health Education Schools (ABHES) or the Commission
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on Accreditation of Allied Health Education Programs (CAAHEP) (this training may be included
in the required 60 semester hours).

= At least 60 semester hours, or equivalent, from an accredited institution that, at a minimum
includes 24 semester hours of medical laboratory technology courses and have laboratory
training that includes at least 3 months documented laboratory training in each specialty in
which the individual performs high complexity testing.

= At least 60 semester hours, or equivalent, from an accredited institution that, at a minimum,
includes 24 semester hours of science courses that include: (i) six (6) semester hours of
chemistry; (ii) six (6) semester hours of biology; and (iii) twelve (12) semester hours of
chemistry, biology, or medical laboratory technology in any combination and have laboratory
training that includes completion of a clinical laboratory training program approved or
accredited by the Accrediting Bureau of Health Education Schools (ABHES) or the Commission
on Accreditation of Allied Health Education Programs (CAAHEP) (this training may be included
in the required 60 semester hours).

= At least 60 semester hours, or equivalent, from an accredited institution that, at a minimum,
includes 24 semester hours of science courses that include: (i) six (6) semester hours of
chemistry; (ii) six (6) semester hours of biology; and (iii) twelve (12) semester hours of
chemistry, biology, or medical laboratory technology in any combination and have laboratory
training that includes at least 3 months documented laboratory training in each specialty in
which the individual performs high complexity testing.

Successful completion of an official U.S. military medical laboratory procedures training course of

at least 50 weeks duration and having held the military enlisted occupational specialty of Medical

Laboratory Specialist (Laboratory Technician).

Be qualified and serving as testing personnel of high complexity testing in a CLIA-certified

laboratory as of December 28, 2024, and have done so continuously since December 28, 2024.
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Appendix C
CLIAC Next Generation Sequencing (NGS) Workgroup
Charge, Topics, and Discussion Questions

BACKGROUND

The Clinical Laboratory Improvement Amendments of 1988 (CLIA) regulations include federal standards
applicable to all U.S. facilities or sites that test human specimens for health assessment or to diagnose,
prevent, or treat disease. The CLIA regulations were finalized in 1992 and updated in 2003, with only
limited updates since then.

As the types of test methods that use technologies such as Next Generation Sequencing (NGS) increase
and with their broader uptake by laboratories, having a quality framework with qualified personnel in
place is especially important. There are challenges when attempting to apply the almost 30-year-old
CLIA regulations to these emerging technologies due to the novelty and complexity of the technology,
new paradigms for data analysis, test result interpretation, and the bioinformatics portion of the test
process.

The Centers for Disease Control and Prevention (CDC) obtained public comment through a Request for
Information (RFI), Docket CDC 2020-0051, to gather feedback about the current state, challenges, and
practices relevant to personnel performing bioinformatics activities in clinical and public health
laboratories; storage and retention of NGS data files; and maintenance of sequence analysis software.
The comment period closed in September 2020 with 16 responses from a diverse set of respondents
that included reference laboratories, public health laboratories, academic clinical laboratories,
professional societies, industrial partners, and private citizens. The NGS RFl summary report was
presented during the November 2021 Clinical Laboratory Improvement Advisory Committee (CLIAC)
meeting during the NGS in Clinical and Public Health Laboratories session. In addition to the summary
report, a public health laboratory’s experience with NGS validation and reporting was presented. The
Committee deliberated, voted, and approved the following recommendation on the topic of NGS in
Clinical and Public Health Laboratories:

CLIAC recommends that CDC, CMS, and FDA convene a workgroup to define the scope of practice and
the requisite CLIA qualifications for personnel performing bioinformatics data analysis and
interpretation to produce test results that inform clinical decision-making.

Workgroup topics and needed input:
Provide recommendations and cross-reference existing guidelines regarding education, training,
experience, and competencies for various bioinformatics levels, for example:
e An MS or PhD level individual who provides analytic leadership, tool selection, and database
oversight.
e A bioinformatics technician that, for example, ensures data files are appropriately formatted for
analysis, to run the analysis, and to check for the adequacy of the run.
e The skill sets required for the Laboratory Director (MD/DO or PhD) who carries overall
responsibility for the clinical laboratory.
Seek input from institutions of higher learning (universities) to develop, in concert with clinical
laboratories, a curriculum and training for each level.
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Engage certifying bodies (e.g., The American Board of Pathology and the American Society for Clinical
Laboratory Science Board of Certification) in developing certification or other credentialing
opportunities for clinical bioinformaticians who will work in CLIA laboratories.

The Next Generation Sequencing Workgroup is being established to provide input to CLIAC for
deliberation on how CLIA might specifically be updated, considering the CDC NGS request for an
information summary report, the April 2019 reports by the Personnel Regulations, Non-Traditional
Workflow Models, and NGS workgroups, and the November 2021 CLIAC recommendation on personnel
performing bioinformatics data analysis and interpretation. The focus of the workgroup is to define the
scope of practice and the requisite CLIA qualifications for personnel performing NGS bioinformatics data
analysis and interpretation to produce test results that inform clinical decision-making.

CHARGE

The workgroup is charged with providing advice to CLIAC for consideration in making recommendations
to the Department of Health and Human Services (HHS) on education, training, experience, and
competencies that should be required by CLIA to qualify personnel performing next generation
sequencing bioinformatics data analysis and interpretation.

WORKGROUP DISCUSSION TOPICS

1. Harmonization of definitions — Creating or defining the fields/terms that will be used throughout
workgroup discussions. Examples include:
e Health/Laboratory Informatics
e Bioinformatics
e (Clinical Informatics
e Translational Informatics
e Informatician
e Bioinformatician

2. What are the current regulatory requirements and guidelines related to the role of
bioinformatics in clinical and public health laboratories performing NGS?

3. What is the current practice of bioinformatics in clinical and public health laboratories
performing NGS?

4. Workgroup discussion education, training, experience, and competencies for various
bioinformatics levels, including:

e An MS or PhD level individual who provides analytic leadership, tool selection, and
database oversight.

e A bioinformatics technician who, for example, ensures data files are appropriately
formatted for analysis, runs the analysis, and checks for the adequacy of the run.

e The skill sets required for the Laboratory Director (MD/DO or PhD) who carries overall
responsibility for the clinical laboratory.

5. Do the current CLIA regulations apply to the personnel discussed?
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DELIVERABLE

The output of the workgroup will be a summary report or periodic reports to CLIAC based on
information gathered during teleconferences and potential face-to-face meetings and discussions. The
reports will specifically address the priority topic areas and related questions. The workgroup Chair will
present the reports at future CLIAC meetings for their deliberation and potential recommendations to
HHS on the education, training, experience, and competencies that should be required by CLIA to qualify
personnel performing next generation sequencing bioinformatics data analysis and interpretation. The
report may
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Disclaimer

* This presentation was prepared for informational purposes and is not
intended to grant rights or impose obligations. Every reasonable effort
has been made to assure the accuracy of the information within these
pages.

* This publication is a general summary that explains certain aspects of the
Clinical Laboratory Improvement Amendments (CLIA) Program, but is not
a legal document. The official CLIA Program provisions are contained in
the relevant laws, regulations, and rulings. Links to the source
documents have been provided within the document for your reference.

* The Centers for Medicare & Medicaid Services (CMS) employees, agents,
and staff make no representation, warranty, or guarantee that this
compilation of CLIA information is error-free and will bear_ no .
resgonmblllty or liability for the results or consequences of the use of this
guide.
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Cybersecurity Requirements in Clinical Laboratories

Scope of the issue:?!

 Ransomware attacks accounted for 70% of the successful cyberattacks on
healthcare organizations

1,613 global healthcare organizations suffered an attack in the first 3 quarters
of 2023

e Cyberattacks cost an average on S11 million per breach
State of the Industry: 2
* More than one in four ransomware attacks affects patient care

* Approximately half of the healthcare organizations attacked said patient data
was compromised

 More than one third of healthcare companies report not having a
cybersecurity response plan

1 https://www.healthcarefinancenews.com/news/healthcare-cyberattacks-are-costing-average-11-million-breach
2 https://www.healthcaredive.com/news/healthcare-ransomware-cyberattack-impacts-patient-care-software-advice/716971/
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Cybersecurity Requirements in Clinical Laboratories

Current CLIA cybersecurity regulatory requirements:
42 CFR 493.1251(b)(14)

The procedure manual must include the following when
applicable to the test procedure:

* Description of the course of action to take if a test system
pecomes inoperable

* Accompanying Interpretive Guidance: “Laboratory
iInformation systems (LIS) procedures must be available to
operators. Instructions should identify the individual(s),

either by name or position, to notify if the LIS goes down or
If a system error occurs.”




Cybersecurity Requirements in Clinical Laboratories

Current CLIA cybersecurity regulatory requirements:

42 CFR 493.1291 Standard: Test report. The laboratory must have
an adequate manual or electronic system(s) in place to ensure test
results and other patient-specific data are accurately and reliably
sent from the point of data entry (whether interfaced or entered
manually) to final report destination, in a timely manner...

 Accompanying Interpretive Guidance: “If the laboratory uses a
LIS or facsimile, what security measures have been instituted
to ensure that transmitted reports go directly from the device
sending reports to the authorized person, their personal
representative (if applicable), and others who are identified as
responsible for using the test results on the requisition? .”




Cybersecurity Requirements in Clinical Laboratories

Current CLIA cybersecurity regulatory requirements:

42 CFR 493.1254(a)(1) Maintenance as defined by the manufacturer and with at least
the frequency specified by the manufacturer.

The Interpretive Guidelines define “as defined by the manufacturer” to include
each piece of equipment/instrument it uses, including those that are
peripherally involved in patient testing. The guidance also explicitly states: The
laboratory must perform and document maintenance as specified by the
manufacturer for the LIS computer and devices such as monitors, printers and
modems. All devices must be maintained to ensure accurate, clear, and
Interference-free transmission.

The Interpretive Guidance offers specific probes to surveyors to help assess LIS
functionality and cybersecurity: Are LIS system components (e.g., server, hard
drives, disk packs) maintained according to the manufacturer’s instructions?
When downtime is required to perform maintenance on LIS equipment, how are
LIS users notified?



Cybersecurity Requirements in Clinical Laboratories

« Recommendations from the NCC (National Computing Centre)
Group as reflected in the January 16, 2024, edition of the Dark

Report:

 Employ multifactor authentication on all external facing
Internet connections

* Segregate legacy operating systems from the network
* Back up files in multiple offline locations

* Create patches to address vulnerabilities frequently

* Train staff is awareness of security threats

 Draft and rehearse incident management plans



Cybersecurity Requirements in Clinical Laboratories

The questions for CLIAC on this topic:

Would CLIAC recommend stronger regulatory requirements related to
cybersecurity protocols for the laboratory setting?

 What is the real-world risk of maintaining the status quo?
 Weighing the likelihood of a cyberattack on a given laboratory
* Assessing the current existing incentives to preventing an attack

 What is the cost of regulations that require the steps on the previous
slide?

* What are the benefits of such regulations?
e How much time would a laboratory need to make such changes?
* Any alternative recommendations from CLIAC (Study group, RFl, etc.)
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‘Lives are at stake”: hacking of US
hospitals highlights deadly risk of

ransomwadre

The number of ransomware attacks on US healthcare
organizations increased 94% from 2021 to 2022, according to one

Cybersecurity is
more prominent
than ever!

Article from:
https://www.theguardian.com/technology/2022/jul/14/ransomwar
e-attacks-cybersecurity-targeting-us-hospitals?via=indexdotco —

Article from: https://www.theguardian.com/technology/2022/jul/14/ransomware-attacks-cybersecurity-targeting-us-
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Parents struggle to get care after cyberattack on
Chicago children’s hospital

Hospital systems have been affected for more than a week.

Hackers are
even hitting
CHILDREN'S
HOSPITALS!!

.

——  Lurie Children's Hospital in Chicago. A

Feb. 2024, 11:00 AM CST /

By Kevin Collier

Chicago’s biggest children’s hospital, Ann & Robert H. Lurie Children’s, has entered its
second week of reduced service as it tries to recover from a cyberattack.

Most of the hospital’s internet-connected equipment, including phones, email access and
Article from: https://www.nbcnews.com/tech/security/lurie- electronic health records, have been offline since the start of the incident, the hospital
childrens-hospital-chicago-cyber-attack-down-help-rcna137446 has said, making it significantly more difficult for parents to stay in touch with their
doctors. Many appointments and surgeries are still being honored, the hospital said
Monday.
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Hospital systems have been affected for more than a week.

Hackers are

“Tnevers ¢ spezial olece in hell for a person who attacks a children’s hospital and

disrr ts macizel cave wor thousands of innocent children,” said Deborah Land, whose
teenage daughter is a patient at|the hospital.

——  Lurie Children's Hospital in Chicago. Alamy file
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By Kevin Collier

Chicago’s biggest children’s hospital, Ann & Robert H. Lurie Children’s, has entered its
second week of reduced service as it tries to recover from a cyberattack.

Article from: https://www.nbcnews.com/tech/security/lurie- Most of the hospital’s internet-connected equipment, including phones, email access and
childrens-hospital-chicago-cyber-attack-down-help-rcna137446 electronic health records, have been offline since the start of the incident, the hospital
has said, making it significantly more difficult for parents to stay in touch with their
doctors. Many appointments and surgeries are still being honored, the hospital said
Monday.
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vulnerability when it is
_ new and before a patch is
released and/or implemented.

*<.INTERNET OF THINGS (1oT) ATTACKS

Internet connectivity presents an
almost unlimited number of access
points for attackers to exploit
because of the low priority given to
security in loT devices and software.
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) PHISHING
Whaling
At bargeting a member of a
busneses seior leadership beam.

A

MWalicious attacks performed by

an individual authorized to access

the system. Insiders have authorized |
system asccess and can unleash cyber
threats on their system.

Each year ot least 38% of (
hasiesses am imoacsed | ey

by sl thiets '34%
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'o Your endpoints are just the starting point.

Visit MCPE. com to learn how we drive endpoint
defensa 50 yau can play businass offanse.
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https://www.mcpc.com/insights/infographics/the-cyber-threat-universe/
https://www.mcpc.com/insights/infographics/the-cyber-threat-universe/

£) Social Engineering

Any network is hackable if an employee
can be duped into sharing access.

(2} Ransomware

¥] Third-Party Exposure

Vendors, clients, and app integrations
with poor security can provide access
to an otherwise well-protected network.

Top Ten
Cybersecurity

) Configuration Mistakes

Even the most cutting-edge security
software only works if it's installed correctly.

Threats in

2] Internet of Things

Hackers can capture sensitive data
or take down networks and demand
payment for restored access.

exposed to more potential security threats.

@ Mobile Device Vulnerabilities
. . Devices that connect to multiple networks are

Smart technology users may not realize
that any loT device can be hacked to

B
obtain network access. E

2 O 2 4 Poor Cyber Hygiene e j;hn;m.th

Employee training is essential to
ensure those with network access
maintain safe cyber practices.

PASSWORD

passwordi12

g 2] Poor Data Management

When massive amounts of unnecessary
data are kept, it's easier to lose and
expose essential information.

5} Cloud Vulnerabilities

Online data storage and transfer provides

Source: https://www.embroker.com/blog/top
cybersecurity threats/

increased opportunities for a potential hack.

{lY) Inadequate Post-Attack Procedures

Security patches must be as strong as the rest
of your cybersecurity protections.



https://www.embroker.com/blog/top

£} Social Engineering
Any network is hackable if an employee
can be duped into sharing access.

Social Engineering

 Easier to trick a human than exploit a technical

vulnerability in a system
* Preys on human nature and emotional responses

e ~85% of breaches involve human interaction
« (2021 Verizon Data Breach Investigations Report)

» Social engineering techniques

» /5% of data breaches start with an email!
» Phishing, spear phishing, whaling ;
« Vishing, smishing (phone calls, texting) voulareithe weakest linf}

Goodbye.

Verizon 2021 Data Breach Investigations Report, available at https://www.verizon.com/business/resources/reports/2021/2021-data-breach-investigations-report.pdf;

— 3 - >~ \ ] SECURITY



https://www.verizon.com/business/resources/reports/2021/2021-data-breach-investigations-report.pdf

[3] [Liron Email] Greetings[]
Spear
@
P h i S h i n g From <A @ mailing2boxio00@gmail.com ¢ & Monday
To

A

B w e | 0 Y - QK 2
From @ Liron Pantanowitz, MBBCh

Are vou still active on this email account?
To I really require your help with something important.

Thanks
Liron Pantanowitz, MBBCh

R U 88 © ¥V

Sent from AOL Desktop

Glad to hear from you, From ¥ <7 Monday

To mailing2boxio00@gmail.com v
I need you to get an "Steam or Visa" gift card for
to get_it fcr her today, blutI -:an't. do thz'3 flm'«:' hfa-:.' B 0D S 7 - & & S
lost his life to Coronavirus (covid19). Wondering
can handle this.
) Hi Dr. Pantanowitz,
Await your soonest response.
Hope you are doing well. | am, and this is probably the best place to reach me right now,

Kind regards How can | assist?

Regards,




) Third-Party Exposure

Vendors, clients, and app integrations
with poor security can provide access

Third Party Exposure

 Partners with privileged access to your systems

« GOAL:

« Target 3 party, less-protected systems with access
to the hacker’s primary target

e For clinical laboratories:
 Middleware

« Home grown systems based on open-source
software

 Legacy, must-have applications for your lab

Image: "Digital lllustration of Cyber Attack Targeting Strategy." Created by OpenAl's DALL-E, 04/26/2024.
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Poor Cyber Hygiene e SoRASith

Employee training is essential to
ensure those with network access

_— ) 412
maintain safe cyber practices. 1) Passwor

Poor Cyber Hygiene BEG7Eae]ChEx

 Practices users take to maintain system health
. A% and improve cybersecurity

o an oot oo+ [ « Relies on both the institution and its users to
?5““9"“”‘3’??33?*55{1“ iy work together improve and maintain their

E us[b|300tw R
Weralt ﬂwork-' y i

overall cybersecurity posture

 Cybersecurity posture
 Security status of an organization’s networks,
information, and systems

"Digital lllustration of Poor Cyber Hygiene in an Office." Created
by OpenAl's DALL E, 04/28/2024




Improving Cybersecurity Posture

» Cybersecurity posture is based on:
« Information security resources (e.g., people, hardware, software,
policies)
« Capabilities in place to manage the enterprise’s defense and to
react as the situation changes

— Improving Cybersecurity —
Posture

!

Routine secure and
offsite backups

User cybersecurity
education

Password policies Network segmentation
and MFA and zero trust

Cybersecurity risk
assessments




Cybersecurity Controls

Proactive cybersecurity controls

A proactive approach to cyber security locates and

corrects your system’s potential vulnerabilities
before they can be exploited by criminals.

Staff Training

Threat Hunting

Proactive
Cyber
Security

@

Ethical Hacking Proactive Network and
Endpoint Monitoring

Figures from: https://www.entrustsolutions.com/blog/proactive-vs-reactive-cyber-security/

Reactive cybersecurity controls

A reactive approach to cyber security bulks up your
defenses against common attacks and tracks down
hackers inside your network.

Spam Filters

Firewalls

Reactive
Cyber
Security

Ad Blockers
Antivirus or L

Anti-Malware *ddk Ak Ak

Software )

Password Protections



https://www.entrustsolutions.com/blog/proactive-vs-reactive-cyber-security

User Cyber Hygiene Practices

« PC/device practices:
« Core image machines / corporate standard builds
 Limited privileges, approved applications/functions only, controlled use
» Antivirus software, regular OS/software updates
« Password change requirements, 2-factor authentication (2FA/MFA) use
« Remote monitoring of PC use, network connections
 Restrictions on who can use VPN and on which devices

 Mobile device management (MDM):
» Laptops, tablets, phones, and other supported mobile devices
« Examples: Microsoft InTune, VMWare Workspace One (Intelligent Hub)

DIGITAL

! SECURITY



Organizational Cyber Hygiene Practices

Network access Devices & storage Applications
o NAC — network access « Inventory / track all « Require SSO (single sign
control networked devices and on) / Active Directory
« Network Segmentation storage media Integration
o Clinical vs research vs « Require encryption and « Disable local accounts
guest networks password protection whenever possible
« Network traffic monitoring « Permission based access « Perform regular risk
and control « Establish retention assessments
policies, acceptable e Integrate security
content policies reviews as part of every
supply chain /

procurement processes

DIGITAL

SECURITY



{5} Cloud Vulnerabilities

Online data storage and transfer provides
increased opportunities for a potential hack.

Cloud Vulnerabilities

 Cloud vulnerabilities have reportedly increased 150%
over the past five years L r—————
» More and more lab systems (digital pathology and Al - L.
systems especially) are using cloud-based systems s .
« Mitigation includes: B - Jre——

« Moving to a zero-trust cybersecurity strategy
« Becoming certified by HITRUST and other cybersecurity
certifications
 Certifiable framework providing global organizations a .
comprehensive, flexible, and efficient approach to HITRUST
regulatory/standards compliance and risk management;

serves to demonstrate HIPAA Compliance

Sources: 1) 2021 IBM Security X-Force Cloud Threat Landscape Report, available at https://www.ibm.com/downloads/cas/WMDZOWKS®; 2) Verizon 2021 Data Breach Investigations Report, available at
https://www.verizon.com/business/resources/reports/2021/2021-data-breach-investigations-report.pdf; 3) https://www.techment.com/top-5-cloud-vulnerabilities-to-consider-in-2022/



https://www.techment.com/top-5-cloud-vulnerabilities-to-consider-in-2022
https://www.verizon.com/business/resources/reports/2021/2021-data-breach-investigations-report.pdf
https://www.ibm.com/downloads/cas/WMDZOWK6

Cybersecurity Strategy: Castle and Moat

e Legacy strategy still used by some
e FOCUS ON strong network Security
perimeter — MOAT PHI ~ |l|-? L 'INTELLECTUAL

. . . ‘ f
o Keep out malicious agents from inner 3 (. ﬁ PROPERTY

"FINANCIALS

-
networks, systems, & data— CASTLE _

o Once inside the castle, you have the
keys to the kingdom! (.
e Great for internal users (easy access)

e Bad for malicious agents (easy access!)
e Cybercriminals
e Internal bad actors/insider threats

"W,y INTERNAL l

Figure from: Patel AU, Williams CL, Hart SN, Garcia CA, Durant TJS, Cornish TC,
McClintock DS. Cybersecurity and Information Assurance for the Clinical Laboratory. J
Appl Lab Med. 2023 Jan 4;8(1):145-161. doi: 10.1093/jalm/jfac119. PMID: 36610432.

XA | SECURITY




Cybersecurity Strategy: Zero Trust

« Modern information security strategy

* NO ONE CAN BE TRUSTED

« No central/single security perimeter/ moat,
no keys to the kingdom
» Presumes risks are present both inside
and outside the organization

« ALL incoming connections and source
controls are verified throughout ALL layers
of a network

 Users/devices have to authenticate
themselves when accessing practically
every application within the organization

1|

!::

e e

Authentication Device Mgnt

Who am I? What device am |
accessing from?

Authorization

Am | allowed to
access this data?

PHI FINANCIALS

_—
-w

INTELLECTUAL
PROPERTY

Figure from: Patel AU, Williams CL, Hart SN, Garcia CA, Durant TJS, Cornish TC,
McClintock DS. Cybersecurity and Information Assurance for the Clinical Laboratory. J
Appl Lab Med. 2023 Jan 4;8(1):145-161. doi: 10.1093/jalm/jfac119. PMID: 36610432.
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) Poor Data Management

When massive amounts of unnecessary

Poor Data Mana geme Nt . - ﬂ G e e

» Data management today is more than just keeping
your data organized
« What is the "right” data to keep?

» For some, all data is saved...but without organization
and curation, think hoarders...

« Who has access to your data?
* Who SHOULD be using your data and in what format?
* |s your data easily accessible in a usable way?
« What changes in your pathology assets and data
occur as more labs go digital
« Think AP digitizing, less paper in lab medicine
 With great data comes great responsibility

Image: My parents’ old garage...did my dad really need

to keep everything??? Was it all important?

a\ ¥ 4 /| SECURITY




Data Management Changes
for Digital Pathology

 Glass slides vs digital slides:

e (Glass slides

 Limited distribution, only 1-2 patient identifiers if lost, person viewing slide
has to know histopathology to learn more about the patient

* Digital slides

 Easily distributable, have metadata wrappers, contain varying degrees of
patient identifiers and protected health information

« Digital slides with annotations — same as digital slides, but with
potentially much more actionable PHI

* Improper data management for DP can include:
 Allowing improper access/use of clinical WSIs
* Inadequate deidentification processes for WSIs
« Slide labels embedded in the original WSIs for education/research

Infographic from: https://compliancy-group.com/18-hipaa-identifiers-for-phi/

18 HIPAA Identifiers

(})Campﬁancy Group



https://compliancy-group.com/18-hipaa-identifiers-for-phi

[ Inadequate Post-Attack Procedures
Inadequate Post-Attack e — :"‘ |
Procedures

« What happens in the event of a cyberattack? How does this differ
from current lab downtimes?

 Lab medicine and pathology practices require network connectivity now
for almost everything!

« When you have a ransomware attack, one of the first post-attack
responses is to..SHUT DOWN THE NETWORK!

 For pathology = when going digital, you need ways to fall back to
paper and glass!
« Don't throw out your microscope quite yet!

DIGITAL

! SECURITY




Strengthening Lab Preparations

» Cyberattacks can debilitate hospitals & labs for days to weeks
 Labs need specific post-attack procedures that address how you react
without any network connectivity
« Business continuity plans should include which lab systems are
required when to help with bringing systems back online

* Third-party risk management reviews (TPRM) ARE A MUST!

« Both internally developed and externally purchased solutions

» ALL software applications, platforms, systems, and even laboratory
hardware (equipment/devices), should be reviewed on a regular basis

Gmmt =5 . | 4 (@D ) T 1) DIGITAL
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CAP TODAY

Cyberattacks are

PATHOLOGY ¢ LABORATORY MEDICINE ¢ LABORATORY MANAGEMENT

real! And can

decimate your
lab...

APRIL 2021

Weeks of lab turmoil follow cyberattack

Anne Paxton
After he finished interviewing for a
fellowship one moming last October
at the University of Vermont Medical
Center, pathology resident William O.
Humphrey, MD, checked in to attend
grand rounds virtually. Then the cy-

chines and penmanship were unre-
tired from obsolescence, paperlessness
became a relic of the past, and words
like “runners” and “bouncers” entered
routine laboratory vocabulary.
External agents had maliciously

invaded and at least partially disabled
the system. “It was certainly some-
thing abrupt. And our impression was
that it may have been related to email
phishing,” Dr. Humphrey says,
though no official word to hospital

staff has clarified how it occurred and
who engineered it and why.

Such attacks have become a serious
risk for any enterprise reliant on IT,
which in this decade is nearly all en-
terprises. But cyber- —continued on 12

hesatiack stk i ‘Know your panel’:
= pre——— . Blood culture
o f—j Next month: cybersecurity

=

Article from: https://www.captodayonline.com/weeks of lab turmoil follow
cyberattack/

It began mysteriously, with people
dropping one by one off the Zoom
screen and emails arriv ing only inter-
mittently. Internet service grew patchy

Humphrey, a member of the CAP In-
formatics Committee. That was the
prelude to a siege in which fax ma-

Dr. Andrew Goodwin (from leff), Dr. Christina Wojewoda,

and Dr. Wiliam Humphrey at the University of Vermont
Medical Center, where a cyberattack last fall sent the lab
into prolonged downtime and chaos. “A cyberattack shuts
down much more than you anficipated,” Dr. Goodwin says.

ID cautions

Amy Carpenter Aquino
The interpretive challenges of blood
culture identification panels were the
focus of an AMP2020 virtual presen-

and a hmplta] staffer unmuted and tation on false-positives and false-
canceled grand rounds, saying, We negatives and their sources and

s aren’t really sure what's going on.” solutions.
L1 From there, a cascade of failures The spotlight was on Proteus, but
Bay b indicated serious trouble. “All of a sud- “it’s not the sole organism we have to
-y g ) den we're realizing we can't sign into worry about,” said Susan Butler-Wu,
-k our EMR. We can’t get into our email PhD, D(ABMM), SM(ASCP), director
\ either. My phone isn't working on the of the clinical microbiology labora-
i Wi-Fi. Something is wrong,” recalls Dr. tory, LAC+USC Medical Center, Los

Angeles, and associate professor of
clinical pathology, Keck School of
Medicine of

Her co-presenter, speaking on an-
timicrobial resistance targets, was
Richard Davis, PhD, D(ABMM),
MLS(ASCPY™M, of Providence Health-
care. (See CAP TODAY, May 2021, for
coverage.) Dr. Davis and Dr. Butler-



https://www.captodayonline.com/weeks

&he New YJork Times

Patients of a Vermont Hospital Are Left ‘in
DarFk’ After a Cyberattack Vermont Hospital Cyberattack Cost

A wave of damaging attacks on hospitals upended the lives of p: Estim ated at $1 .5M a Day

cancer and other ailments. “I have no idea what to do,” one said.
University of Vermont Medical Center officials say a late October cyberattack is

f © w g A costing the hospital about $1.5 million a day.

Associated Press

Cyberattacks
have real

[

VERMONT tack on the computer systems

.osting the hospital about $1.5

. University of Vermont hospital e ero e
- network reveals cause Of 2020 ns of the hospital system that
| cyberattack ew York

Lisa Rathke Associated Press
Published 4:02 p.m. ET July 27, 2021 | Updated 4:04 p.m. ET July 27, 2021

K o v =

| MARSHFIELD (AP) — A cyberattack that crippled the computer systems of a
hospital network affecting six hospitals in Vermont and New York last fall

consequences —
would your lab

survive without
the internet?

happened after an employee opened a personal email on a company laptop while

https://www.burlingtonfreepress.com/story/news/local/vermont/202
1/07/27/uvmmc vermont health network hospital 2020 cyberattack

cause malware phishing vermont hospital/5388399001/ ; 1 . . ) . . .
https://www.usnews.com/news/best states/vermont/articles/2020 By Ellen Barry and Nicole Perlrot 1, otwork chief medical information officer told The Associated Press. The email

12 09/recovery cost of vermont hospital cyberattack could be 63m Published Nov. 26,2020 Updated  oontained an attachment that had the malware. When the employee returned from
https://www.nytimes.com/2020/11/26/us/hospital cyber attack.html . ’ ) .
vacation and logged onto the UVM network through a virtual private network, the

attackers were ready and launched the attack, he said.

Articles from: /-} a on vacation, a University of Vermont Health Network official said Tuesday.
g ¢
4 A

The email was from legitimate local business that had been hacked, Doug Gentile,

At lunchtime on Oct. 28, (
University of Vermont M
chemotherapy infusions.
frightened, but the nurse
a warm blanket, a seat w

"We have no evidence at all that UVM was specifically targeted. We just got caught
up in a broad phishing attack," Gentile said Tuesday.



https://www.nytimes.com/2020/11/26/us/hospital
https://www.usnews.com/news/best
https://www.burlingtonfreepress.com/story/news/local/vermont/202

Series of five
publications, reviews
how to better prepare
for a cyberattack -
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Patient safety and error reduction
are essential, especially during
an extended downtime. Despite
inefficiencies, identifying sources
of error and correcting mistakes
are best done in real time.
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Part 4: Quality Assurance and Error
Reduction, Billing and Compliance,
Transition to Uptime

Nora K. Frisch, MD," Pamela C. Gibson, MD," Anne M. Stowman, MD,’
Andrew Goodwin, MD,’ Michelle Schwartz, PA(ASCP),"
Valerie Cortright, HTL, QIHC,” Tania Hong,? and Alexandra Kalof, MD’
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Gathering the appropriate
information for billing and
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workflows and templates for
reporting during a downtime.

the future. ,
From the ‘Department of P4

AUniversity of Varmant Med
Center Information Technol

PODCAST EPISODE

S2Ep17: Anatomy
of a Cyberattack

INSIDE
:LAB

Methods: During
for patient specime
multiple communig
response, employin|

From the "Department of Pathology and Laboratory Medicine, University of Vermont Medical Center, Burlington, VT, USA;
and “University of Vermant Health Network, Burlington, VT, LISA,

Plan for the transition to uptime,
including communications with
providers, information technology,

ABSTRACT

ciplinary engagemsg

@) Objectives: ouri{ ABSTRACT faculty, and billing/compliance,
— . N i
= In s Id e the La b thatled to a complef when f.aced with prolonged
nication systems fo Objectives: Ourinstitution was the victim of a cyberattack that necessitated use of downtime.
taken offline. as was manual laboratory systems for maore than 25 days. These manual processes had to be
the lahoratory infor created not only to enable us to process our case volume without bottlenecks but also to
i KEY WORDS

maintain patient safety and allow for billing.

Informatics; Management/adminis-
tration; Quality

Methods: Our laboratory needed to create a safe reporting process to ensure ongoing

patient safety and error reduction during the downtime. Additionally, we needed to ensure

the ability to bill for performed tests in some areas of the lab and maintain compliance with




Review to help
drive home

concepts

Patel AU, Williams CL, Hart SN, Garcia CA, Durant
TJS, Cornish TC, McClintock DS. Cybersecurity
and Information Assurance for the Clinical
Laboratory. J Appl Lab Med. 2023 Jan 4;8(1):145-
167. doi: 10.1093/jalm/jfac119. PMID: 36610432.

Available at:

https://academic.oup.com/jalm/article/8/1/145/6
965173?login=false

REVIEW

Cybersecurity and Information Assurance for
the Clinical Laboratory

Ankush U. Patel,>" Christopher L. Williams,?' Steven N. Hart (®,2 Christopher A. Garcia,?
Thomas ).S. Durant,® Toby C. Cornish (®,9 and David S. McClintock (® 2*

Background: Network-connected medical devices have rapidly proliferated in the wake of recent global
catalysts, leaving clinical laboratories and healthcare organizations vulnerable to malicious actors seeking to
ransom sensitive healthcare information. As organizations become increasingly dependent on integrated
systems and data-driven patient care operations, a sudden cyberattack and the associated downtime can have
a devastating impact on patient care and the institution as a whole. Cybersecurity, information security, and
information assurance principles are, therefore, vital for clinical laboratories to fully prepare for what has now
become inevitable, future cyberattacks.

Content: This review aims to provide a basic understanding of cybersecurity, information security, and information
assurance principles as they relate to healthcare and the clinical laboratories. Common cybersecurity risks and threats
are defined in addition to current proactive and reactive cybersecurity controls. Information assurance strategies are
reviewed, including traditional castle-and-moat and zero-trust security models. Finally, ways in which clinical
laboratories can prepare for an eventual cyberattack with extended downtime are discussed.

Summary: The future of healthcare is intimately tied to technology, interoperability, and data to deliver the highest
quality of patient care. Understanding cybersecurity and information assurance is just the first preparative step for
clinical laboratories as they ensure the protection of patient data and the continuity of their operations.


https://academic.oup.com/jalm/article/8/1/145/6965173?login=false
https://academic.oup.com/jalm/article/8/1/145/6965173?login=false

« Many cybersecurity risks exist today!

* There is no 100% secure, or zero risk system

. l();ébersecurity should be equated to continuous QA/QM in the
abs

« RECOMMENDATION: Become part of the process
« Actively seek out your information security team(s)

» Be a part of the information security process
. At.”som?< point, you will likely be part of a cyberattack and it
WIII SUC

Final

Thoughts
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Proficiency Testing (PT) Program Content

Angelique Daubert
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Disclaimer

* This presentation was prepared for informational purposes and is not
intended to grant rights or impose obligations. Every reasonable effort
has been made to assure the accuracy of the information within these
pages.

* This publication is a general summary that explains certain aspects of the
Clinical Laboratory Improvement Amendments (CLIA) Program, but is not
a legal document. The official CLIA Program provisions are contained in
the relevant laws, regulations, and rulings. Links to the source
documents have been provided within the document for your reference.

* The Centers for Medicare & Medicaid Services (CMS) employees, agents,
and staff make no representation, warranty, or guarantee that this
compilation of CLIA information is error-free and will bear_ no .
resgonmblllty or liability for the results or consequences of the use of this
guide.

CLIA 2




PT Program Approval Process

 An organization, Federal, or State program seeking approval or
reapproval for its program for the next calendar year must
submit an application providing the required information by July

1 of the current year. (§ 493.901 Approval of proficiency testing
programs.)

 CMS partners with CDC to approve PT programs annually.

o In general, CMS focuses on evaluating the information about
program administration and proposed content for the
upcoming calendar year, while CDC focuses on analyzing the

data from the PT program’s previous year’s offerings to ensure
they met the regulatory guidelines.



PT Program Content Requirements

 The annual program must provide samples that cover the full
range of reactivity from highly reactive to non-reactive.
(Syphilis serology § 493.923(a\§ and general immunology §
493.927(a))

* The annual program must provide samples that cover the
clinically relevant range of values that would be expected in
patient specimens. (Routine chemistry § 493.931(a5)and
endocrinology § 493.933(a))

 The annual program must provide samples that cover the full
range of values that could occur in patient specimens and that
cover the level of clinical significance for the particular drug.
(Toxicology § 493.937(a))



PT Program Content Requirements (cont.)

* The annual program must provide samples that cover the full
range of values that would be expected in patient samples.
(Hematology § 493.941(a))

 The annual program must provide samples that cover the full
range of interpretation that would be expected in patient
samples. (Immunohematology § 493.959(b))

Page 5



Challenges for PT Programs

* Providing samples on the low-end of the range.

o Examples: Alanine aminotransferase (ALT), Alkaline
Phosphatase, Aspartate aminotransferase (AST), blood urea
nitrogen (BUN), creatine kinase, creatinine, Thyroid
Stimulating Hormone (TSH), T3 uptake, protime, partial
thromboplastin time, carbamazepine, valproic acid.

 Samples need to cover multiple instruments, methodologies,
reagents, and analytes.



Division of Laboratory Systems

Proficiency Testing (PT) Program Evaluation: Selection
and Use of Reference Ranges

Victor R. De Jesus, PhD

Acting Director, Division of Laboratory Systems
Office of Laboratory Systems and Response
CDC Ex-officio, Clinical Laboratory Improvement Advisory Committee
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Reference Ranges

* Reference ranges are used to determine if analyte
challenges are provided across the relevant range of
reactivity, values, interpretation, clinical significance, or
clinical relevance

* For each analyte, the values from the total population of
laboratories or the largest number of laboratories are
recorded and compared to the reference range



Division of Laboratory Systems

CDC expects that of the 15 annual challenges, at least one is within

10% of the lowest or highest reference value to be considered
compliant

Most reference ranges are from the Mayo Clinic Test Menu website
(Home - Mayo Clinic Laboratories)

For the five analytes not found on the Mayo Clinic Test Menu
website, other public access websites were searched


https://www.mayocliniclabs.com/

Division of Laboratory Systems

e The five analytes not found on the Mayo Clinic Test Menu:

— Blood gases - medlineplus./gov/encyclopedia.html

— Creatine Kinase MB - www.aruplab.com/testing

— Lactate Dehydrogenase Isoenzymes - www.labcorp.com/test-menu/search

— T3 Uptake - www.labcorp.com/test-menu/search

— White blood cell differential ‘
£DC



https://medlineplus./gov/encyclopedia.html
http://www.aruplab.com/testing
http://www.labcorp.com/test-menu/search
http://www.labcorp.com/test-menu/search

Division of Laboratory Systems

e White blood cell differential

- No specific laboratory reference range used
— Different sets of challenges are sent based on the instrument used

— Analysis used values from the instrument operated by most laboratories

® The average of each analyte from each PT program was calculated
e Reference range was the span of the average values

EDC
Smmmmm———
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Thank you!

Victor R. De Jesus, PhD
vdejesus@cdc.gov

For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY: 1-888-232-6348 www.cdc.gov

Images used in accordance with fair use terms under the federal copyright law, not for distribution.
Use of trade names is for identification only and does not imply endorsement by U.S. Centers for Disease Control and Prevention.

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of Centers
for Disease Control and Prevention.


http://www.cdc.gov/

Discussion Questions

Discussion questions for CLIAC on this topic:

 How should we determine the sample range for each analyte
that a PT program should cover?

o Clinically relevant range

o Full range of reactivity

o Level of clinical significance
o Full range of values

 What are acceptable limitations to proficiency testing programs
meeting these ranges?
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WHAT IS THE CLINICALLY RELEVANT RANGE OF VALUES
FOR AN ASSAY?

Reference intervals Interval of values observed in healthy

1 subjects (central 95" %)
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DISTRIBUTION OF THYROID STIMULATING HORMONE (TSH)

RESULTS
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WHAT IS THE CLINICALLY RELEVANT RANGE OF VALUES
FOR AN ASSAY?

Interval of values observed in healthy

IIII Reference intervals subjects (central 95" %)

Pos/Neg
QT Medical decision points Indicator of disease/risk
Intervention
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DISTRIBUTION OF THYROID STIMULATING HORMONE (TSH)
RESULTS
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WHAT IS THE CLINICALLY RELEVANT RANGE OF VALUES FOR
AN ASSAY?

Interval of values observed in healthy

IIII Reference intervals subjects (central 951 %)

Pos/Neg

QT Medical decision points Indicator of disease/risk
Intervention

Reference change value
Response to treatment

E@ Delta (change over time)
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DISTRIBUTION OF THYROID STIMULATING HORMONE
(TSH) RESULTS
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DISTRIBUTION OF FREE THYROXINE (FT4) RESULTS

450

400

350

300

250

200

150

100

Yl |

UI_IIlI III.II---_ _______ . }

o? o” oF o? & o' ¥

5.k .9 .0 Al 2.9 9 \ W @ h 9 .0 ﬁ % O % AN % D k. B A & O H 6 kA _6 A

Count

=

N
B SV AN S BN NN 0 o v P et ¥ e’ o o 6t 47 a0 17 00 o7 6! @7 A

LOQ =0.3 ng/dL Reference Interval ~ ’éMtR lfL I 1.7 ngrdL
ritical value

209 e SR fiountaton fo MsrlcrLERenen 2nd Rewad, | siilsds

Medical Decision Limit



WHAT IS THE CLINICALLY IRRELEVANT RANGE OF VALUES
FOR AN ASSAY?

.,] f. Physiologically improbable
results within the AMR
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DISTRIBUTION OF SERUM GLUCOSE RESULTS
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DISTRIBUTION OF SERUM GLUCOSE RESULTS
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DISTRIBUTION OF SERUM GLUCOSE RESULTS
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DISTRIBUTION OF SERUM GLUCOSE RESULTS
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WHAT IS THE CLINICALLY IRRELEVANT RANGE OF
VALUES FOR AN ASSAY?

Example: glucose between 2 mg/dL

‘"_' Physiologically improbable ~'30 mg/dL.
results within the AMR:

Extremes of measurement ranges
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WHAT IS THE CLINICALLY IRRELEVANT RANGE OF
VALUES FOR AN ASSAY?

Example: glucose between 2 mg/dL

"Ir’ Physiologically improbable ~'30 mg/dL
results within the AMR: Extremes of measurement ranges

- Caveat: Labs are accountable for accuracy within the
- AMR (independent of clinical relevance)
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ACCOUNTABILITY: ANALYTICAL PERFORMANCE
CHARACTERISTICS




CLINICALLY RELEVANT RANGE OF VALUES

|||. Data-driven approach

O O O

\/\'hl P Determine clinically irrelevant range of values

Reference intervals

Considerations Medical decision limits

Change in values over time
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QUESTIONS
& ANSWERS
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Disclaimer

* This presentation was prepared for informational purposes and is not
intended to grant rights or impose obligations. Every reasonable effort
has been made to assure the accuracy of the information within these
pages.

* This publication is a general summary that explains certain aspects of the
Clinical Laboratory Improvement Amendments (CLIA) Program, but is not
a legal document. The official CLIA Program provisions are contained in
the relevant laws, regulations, and rulings. Links to the source
documents have been provided within the document for your reference.

* The Centers for Medicare & Medicaid Services (CMS) employees, agents,
and staff make no representation, warranty, or guarantee that this
compilation of CLIA information is error-free and will bear_ no .
resgonmblllty or liability for the results or consequences of the use of this
guide.

CLIA 2




Virtual Competency Assessments in Clinical

e laboratories

Historical view of virtual competency assessments:

 71% of state agencies polled were not in favor of virtual competency
assessments (2022)

 75% of CMS CLIA locations were not if favor of virtual competency
assessments (2022)

* 50% of Accrediting Organizations were opposed/not opposed

* Support for opposition to the technology cites competency assessments as
the single most frequently cited deficiency in CLIA surveys.

We are clearly a pretty change adverse group.

Page 4



Competency Assessment Requirements in Clinical Laboratories

Current CLIA competency assessment regulatory requirements:
42 CFR 493.1413(b)(8) and 42 CFR 493.1451(b)(8)

The regulations require “Direct Observations” of routine patient
test performance including patient preparation, if applicable,
specimen handling, processing and testing and performance of
instrument maintenance and function tests.

CMS has defined direct observation as meaning in-person
observation.



Virtual Competency Assessments in Clinical Laboratories Questions for
Discussion

Would CLIAC recommend greater flexibility in regulatory interpretation to
allow for virtual competency assessments in the laboratory setting?

 Whatis the risk of losing direct in-person observation?

« How important are the background noise, odors or other activities to
a competency assessment?

* What are the recommended limits of virtual competency?

e Specific instrumentation and capabilities like the product
demonstrated?

 Workload limits on the number of people who can be assessed in a
given day?

* Should we create on-site regulatory requirements for Technical
Supervisors and Technical Consultants?

e Should this be a test-specific flexibility?
* What are the benefits of such a flexibility?
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Leveraging Technology for Remote Assessments
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- Obijective

- Red Cross Journey

- Important Considerations for Virtual Training and Assessments

- RealWear Wearable Technology & Virtual Competency Assessment
- Advantages of Leveraging Technology for Assessments

- Common Questions and Concerns

- Summary



Objective

- We request CMS to consider technology as direct
observation for Competency Assessment.

- CFR 42 Part 493.1451(b)(8)(i) states “Direct
observations of routine patient test performance,
including patient preparation, if applicable, specimen
handling, processing and testing” and
493.1451(b)(8)(iv) states “Direct observation of
performance of instrument maintenance and
function checks;”

- We are aware that CMS’s current thinking of “Direct”
Is the individual performing the assessment is in-
person.

- Today we will demonstrate the successful use of
technology in our operation.

https://vimeo.com/user82190953/review/939716490/64
b8760009



https://vimeo.com/user82190953/review/939716490/64b8760009
https://vimeo.com/user82190953/review/939716490/64b8760009

The Red Cross Journey

Embracing Technology to Unlock the Value of Human Potential

Virtual Web Based OJT & Comp.
Instruction Tralnlng Assessment

Strategic Intents

+ Deliver best-in-
class training with
technology-

enabled, blended || =
learning JSTRI v My
* Increase S b
knowledge Collaborative Multimedia-based Learnlng Interactive digital Training &
retention and skKill immersive digital content that experiences learning competency
development environments supports topic facilitated by a consumed during assessment
where the within the learning virtual instructor virtual instruction facilitated in
* Improve instructor teaches journey used in using Teams and or on-demand. person and
experience of and learners VvILT, WBT, VR, in the metaverse. virtually using fit
workforce to drive practice and AR for purpose
job satisfactions procedure experiences. technology.

and staff retention simulations.



Sea of Technologies that Theoretically Could Be Used

Wearables 3 Non-Wearables

QP .
VR/mR Headset

Smart Glasses

Head Mounted
AR Device

Tablet Smartphone

Smart Watch Action Cam



Important Considerations

For Using Technology in Clinical Settings for Competency Assessment & Training

Q
@@ Form Factor @E:o Functionality

* Wearable and handsfree
» Compatible with PPE

» Can be used without
interfering with work
tasks

Stream high-definition
video (minimum 720p)
and high-quality voice

» Toggle between noise
cancellation and sound
pass through

* Does not cause
disruption to others

* Withstands
cleaning/sanitization
(e.g., IPA)

* Adjustable camera and
mic position

* Optical zoom for best
ergonomic experience

« User authentication and
security

6 | American Red Cross



Assisted Reality (AR) - Realwear Navigator

Volume
Buttons

Camera

Boom Arm

Display Pod



Overview of the Competency Assessment

==

&L_—

Connect Complete Direct Document
with your Observation ACA
Assessee Completion

The acceptable performance method of Direct Observation can be achieved with this device, including the
observing the following procedures: routine patient test performance; monitoring the recording and reporting
of test results; performance of instrument maintenance and function checks. ARC SOP REF-0001548



Assessor Responsibilities — During the vACA

1. Invite the Assessee to the session :

using their email address (the PIN is

sent by the system to the session). :; —
2. Complete Direct Observation of the g —

assessee performing required o —

procedures and processes for the
designated checklist(s).

3. Capture documentation required for |:|/_\
CLIA assessments produced by the @
assessee during the ACA for record
retention.

AT



Advantages of Leveraging Technology for Assessments
A less intrusive, first-person view is a significant benefit

IDOSE80860E0 - 790PBAFONE OGOO0E Om?




Common Questions and Concerns

Q: What if the technology doesn’t work or has poor
connectivity?

A: Enough time should be scheduled before due date to
account for unexpected situations, to troubleshoot and can
always be completed in-person.

Q: How do you confirm the identity of assessee?
A: Connection is established via secure PIN delivered within
the framework of single sign-on (SSO) network/email.

Q: How clear is the visibility for the assessor?

A: There are network bandwidth requirements to ensure
strong connection and streaming capacity. The camera can
zoom in / out and has a light.

Q: Can you document steps/tasks being observed?

A: The device being worn and the session for the assessor
can capture video and screen images for documentation as
needed.

Q: How would virtual assessments account for the day-to-day
disruptions that staff experience?

A: The assessee remains in the live environment and are
immersed in the typical lab experience. The assessor can be
in a more focused setting without disruptions.



Summary

We would like to thank you for taking the time to allow us to present
this topic.

The Red Cross is eager to partner with CMS to lead the way in
leveraging technology to ensure conformance with CLIA regulations.
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CAP Statement regarding Cybersecurity Requirements in the Clinical
Laboratory

The College of American Pathologists (CAP) appreciates the opportunity to provide written comments to
the Clinical Laboratory Improvement Advisory Committee (CLIAC). As the world’s largest organization of
board-certified pathologists and leading provider of laboratory accreditation and proficiency testing
programs, the CAP serves patients, pathologists, and the public by fostering and advocating excellence
in the practice of pathology and laboratory medicine worldwide.

The CAP strongly supports efforts to protect health data and continuity of care from cybersecurity
attacks and understands the need for policy solutions. Cybersecurity attacks can and do affect every
entity in the healthcare community. Hospitals, medical practices, laboratories, patients, and private and
public payors all must exchange health data with each other to diagnose, treat, and report diseases.
This data is critical to patient care, but also very valuable to bad actors should it fall into the wrong
hands.

Adding cybersecurity requirements to the CLIA regulations is both an incorrect and insufficient
approach. CLIA is intended to regulate the core functions of the clinical laboratory. Regulatory
requirements beyond oversight of laboratory certification and testing would be out of scope. Additionally,
government agencies such as the Food and Drug Administration (FDA) and the Cybersecurity and
Infrastructure Security Agency (CISA) are working to establish regulatory requirements. These would
protect individuals, specify the defensive measures that covered entities need to implement, and outline
the responsibilities of covered entities in case of cybersecurity attacks. Effective policy to thwart
cybersecurity attacks entails an all-of-Health and Human Services, or even all-of-government approach,
working in concert with all-of-industry working collectively. These efforts must include funding support
for implementation of new security measures and ensure consistency across government agencies’
requirements.

Laboratory systems, including Laboratory Information Systems (LIMS), are connected to and a part of
wider systems in hospitals. Data is and must continue to be exchanged between ordering physicians,
laboratories, patients, and when appropriate, public health authorities and payors. Each of these actors
has a role to play in securing health data. Data is not siloed, and cybersecurity solutions should not be,
either. Continuing to address cybersecurity in a piecemeal fashion, singling out individual industries or
actors, will not increase security of our health data. Effective solutions will entail rules and standards for
preventing and addressing cybersecurity incidents developed and implemented by governments
working with all stakeholders.

College of American Pathologists
1001 G Street, NW, Suite 425W
Washington, DC 20001
202-354-7100
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The CAP requests that CLIA, or CMS more widely, undertake study and discussions with the laboratory
community to understand cybersecurity concerns and the gaps that could be addressed with regulatory
action.

For laboratories, one of the most significant risks is documenting that they have received orders once
systems go down or are unable to be accessed. Some redundancy should be encouraged, while not
being too prescriptive. This could entail parallel, or backup systems, involving paper-based orders and
records. Any guidance should be system-wide, constructive rather than punitive, and include a
timeframe for integrating paper-based records into electronic systems. Federal funding should be
included to help laboratories implement the technology needed for compliance, as cost is the largest
barrier to laboratories updating their information technology systems.

Once again thank you the time to discuss the CAP’s concerns and recommendations and we welcome
the opportunity for further dialogue. Please contact Andrew Northup at anorthu@cap.org or
202.297.3726.

Closing,

The College of American Pathologists

College of American Pathologists
1001 G Street, NW, Suite 425W
Washington, DC 20001
202-354-7100
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CAP Statement on Proficiency Testing: Determination of Clinically
Relevant Range of Values

The College of American Pathologists (CAP) appreciates the opportunity to provide written comments to
the Clinical Laboratory Improvement Advisory Committee (CLIAC) regarding the terms “clinically
relevant values” and “full range of values” as they relate to proficiency testing (PT) in the CLIA
regulations. As the world’s largest organization of board-certified pathologists and leading provider of
laboratory accreditation and proficiency testing programs, the CAP serves patients, pathologists, and
the public by fostering and advocating excellence in the practice of pathology and laboratory medicine
worldwide.

As stated in the Code of Federal Regulations, the terminology used is “clinically relevant range”, “full
range of values?” and “full range of interpretation that would be expected in patient specimens?®”. As
written, the variation between these terms invites confusion. However, we urge CLIAC engage in robust
discussion to understand the needs and considerations of laboratory stakeholders, and to share a clear
vision of the agencies’ intent regarding revising CLIA’s language around range of values.

While the CAP supports increased clarity in the range of values for PT, the details become much more
complicated. Complications to consider include potential manufacturing limitations, clinical utility of the
test, assay harmonization status, lack of globally accepted reference intervals, cost, and impact on PT
performance. Otherwise, the PT challenge risks inadvertently becoming a problematic exercise with
limited value to laboratory participants.

About 500 physicians and doctoral scientists with expertise in pathology and laboratory medicine serve
on the 29-discipline specific scientific committees within the CAP. In their advisory role, our members
oversee, review anonymous PT performance data, write scientific discussions when applicable to
educate laboratory personnel, and set specifications and targets for the CAP PT programs. When
writing PT specifications, consideration is given based upon clinically relevant ranges and values,
availability of appropriate materials our expert members feel are most important for ensuring appropriate
high quality patient care, and compliance with the regulatory requirements listed in Subpart I.

Occasionally, for certain analytes, it is difficult to offer a challenge at the lowest end of the reference
range due to manufacturing limitations. Additionally, many routine analytes have negligible clinical
significance at low concentrations (e.g., aspartate aminotransferase). Our committee members, most of

1 Subpart | Proficiency Testing Programs for Nonwaived Testing
2§ 493.937 Toxicology and § 493.941 Hematology
3 § 493.959 Immunohematology

College of American Pathologists
1001 G Street, NW, Suite 425W
Washington, DC 20001
202-354-7100
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whom serve as laboratory directors, set specifications for PT samples that would be expected in clinical
specimens and are keenly aware where medical decisions are made. It is also worth mentioning that it
becomes exceedingly difficult to offer an analyte at the low concentration when the regulations do not
allow fixed limits with fixed percentage units, so PT providers could use the acceptance limit, whichever
is greater/more tolerant.

A couple of examples with manufacturing limitations, or lack of clinical utility:

o Offering artificially low prothrombin time (PT) or activated partial thromboplastin time (aPTT). The
CAP Hemostasis and Thrombosis Committee deems such low levels as having no clinical utility in
challenging the lower end of the PT or in aPTT reference intervals, and such low values are mostly
caused by laboratory artifacts. From manufacturing standpoint, it is challenging to create a sample
with abnormally short PT or aPTT time (in seconds), as it would be of concern that manipulation
would make the proficiency testing sample unsuitable and potentially ungradable, as experienced
few years back in the CAP Coagulation PT Program. Manipulations of plasma to achieve such low
levels is also very costly with no added value to participants. Additionally, in the context of lack of
assay harmonization or globally accepted reference intervals, proficiency testing samples that
challenge the low end of the range for one assay may not recover similarly across all assays. Such
differences in PT performance are likely due to sample variation secondary to the manufacturing
process rather than a reflection of meaningful laboratory testing performance differences, and as
such, it becomes burdensome for laboratories as they are required to perform alternative
performance assessment when a PT provider is unable to formally grade/evaluate a challenge.

e Another example that has presented manufacturing limitation is to offer T3-Uptake on the low end of
the reference range. Even at the endogenous levels, addition of buffer, pH solutions, background
analytes increase the T3-Uptake values, rendering the challenge as not meeting the regulatory
requirement. Of the fifteen challenges offered throughout the year, every effort is made by the CAP
to challenge the laboratories in covering the clinically relevant range of the analyte values expected
in patient specimens.

We hope that broader, robust discussions with key stakeholders and PT providers will be held prior to
advancing proposed regulatory revisions on this important issue. The CAP stands ready to contribute
our scientific knowledge and real-world experience to such discussions.

Once again thank you the time to discuss the CAP’s concerns and recommendations and we welcome
the opportunity for further dialogue. Please contact Andrew Northup at anorthu@cap.org or
202.297.3726.

Closing,

The College of American Pathologists

College of American Pathologists
1001 G Street, NW, Suite 425W
Washington, DC 20001
202-354-7100
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STATEMENT TO THE CLINICAL LABORATORY IMPROVEMENT ADVISORY COMMITTEE
November 7, 2024

Range of Values for Proficiency Testing Samples

Mr. Chairman, members of the Clinical Laboratory Improvement Advisory Committee, my name is Sue
Harmer and | am President of the American Proficiency Institute (API). Established in 1991, APl is one of
the nation’s largest, accredited proficiency testing providers, serving over 20,000 hospital and physician
office laboratories. Thank you for this opportunity to speak with you today as you consider issues
related to the determination of clinically relevant ranges of values for proficiency testing samples.

My comments focus on how to ensure proficiency testing providers are covering the appropriate range
of targets. Simply put, there are two ways to calculate the target value for each analyte tested — “All-
Participants” means and “Peer Group” method-specific review.

With the All-Participants measure, the target value is an average of all the various methods used by all
proficiency test participants for a particular analyte. The average is then used to determine the range of
acceptable results for each analyte in a sample. However, since one or more large peer groups may
recover significantly lower or higher than other methods, the All-Participants mean may be biased.

Alternatively, for a Peer Group measure, data is grouped and examined by reagents or instruments for a
particular analyte tested. This measure is more feasible for certain analytes, especially the newly
regulated cardiac markers. Peer Group measures are often used instead of All-Participants because
proficiency testing results may be subject to a matrix effect. An example of a matrix effect is when the
presence of substances in a sample, other than the intended analyte, may affect the quantification of
the intended analyte. A matrix effect can impact each methodology differently but those using the
same methodology are affected similarly, which adds to the importance of grading by peer group.

Thirty-plus years ago, All-Participants means was written as the default for CLIA proficiency testing
measurement, but Peer Group measures were permitted when necessary. Today, Peer Groups
measurement is the default for proficiency testing providers as the importance of matrix effects has
been acknowledged and the sheer number of methods makes it impractical to review and document
bias or matrix effects for every method.
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The July 11, 2022, final rule on proficiency testing regulations recognizes this by stating, “peer grouping
is generally the way that target values are set for most analytes.” The resulting §493.2, now includes a
definition of peer group and a broader use of peer groups in a revised definition of target value. The
target value definition now states, “If the peer group consists of 10 participants or greater,” the target
value is the “mean of all participant responses after removal of outliers;” “the mean established by a
definitive method or reference methods;” or “the mean of a peer group....” All-Participants means
would be required when a peer group consists of fewer than 10 participants.

To highlight how the measurement method impacts the averages and range of values obtained, take a
look at prothrombin time. Results from different prothrombin time methods are not comparable, and
this difference is magnified when testing proficiency testing samples. The first chart below shows the
All-Participants averages for all 2023 proficiency testing samples from API.

Test Event All-Participant Means

2023 1° Test Event 11.4 11.8 195 32.0 39.7
2023 2™ Test Event 11.0 111 119 288 45.7
2023 3" Test Event 11.0 111 11.7 119 45.7

This All-Participants data was reviewed to determine whether API had offered challenges covering a
reference range of 9.4-12.5 seconds. Using the data above, it appears we did not challenge the low end
of the reference range. If the data is grouped by method (as in the chart below), you can see that
method bias in the All-Participants data obscures how low the results were for many participants.

The chart below shows the spread of values reported by different methods on one sample with an All-
Participants mean of 11.0.

Peer Group (# participants) Lowest Mean Highest
Result Result
Reagent A (1250) 8.7 10.3 11.5
Reagent B (25) 10.1 10.8 11.3
Reagent C (600) 9.8 10.9 12.0
Reagent D (30) 10.0 11.2 12.1
Reagent E (500) 12.0 12.9 14.7

This data shows three peer group means were lower than 11, and two were higher — one significantly
higher. The significantly higher group represented 24% of all participants, and raised the overall mean so
much that it appeared a low target had not been provided. In fact, over half the participants, those using
Reagent A, had a target value of 10.3, and approximately half of those participants reported values
lower than 10.3. The lowest acceptable results reported in that Reagent A peer group were lower than
the requested All-Participants reference range.

The All-Participants data at low or high levels can be skewed, not meeting the 80% consensus
requirement for evaluating participant results. In the instance above, Peer Group data should be used to
determine whether the reference range for prothrombin time is covered by a proficiency testing
program.
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Another technical matter impacting proficiency samples addresses how some targets may not be
achievable in manufactured samples. A leading provider of hematology samples, known for its expertise
in cell stabilization, explained the technical limitations of proficiency samples for white blood cell (WBC)
differentials in a 2022 open letter: “Proficiency products are manufactured from multiple donors. When
the donor cells are stabilized and pooled, they become very uniform in ratios for the differential. Due to
the overall similarity of donors that make up the stabilized cellular material, the differential can only be
altered slightly (15-40% lymphocytes, 50-75% neutrophils) to maintain manufacturable product.
Stabilized proficiency materials can produce anomalous results when differential populations are varied
at extreme (abnormally high or low) levels... it is not achievable for WBC differentials in stabilized
proficiency products to represent the full range of values expected in patient results.”

To address these, and other, issues related to the range of values for proficiency testing samples, we
offer the following suggestions for your consideration:

1. For a more impactful data review, it may be useful to know which analytes are best summarized
through Peer Group data. It is reasonable to recommend that proficiency testing providers list
up front each analyte for which Peer Group data is preferred.

2. There should be recognition that proficiency testing results vary from results on patient
samples, due to matrix effects. This is common when using a manufactured sample as pooled
plasma is frequently used, there may be stabilizers or preservatives present, or multiple analytes
may be targeted in the sample.

3. To better ensure a broad range of targets, it would helpful if proficiency testing providers were
provided with the desired ranges for each analyte further in advance. The current annual
approval process allows limited time for research and development activities that might allow
the desired reference ranges to be met. Providing the desired ranges for each analyte in
advance would also allow proficiency testing providers an opportunity to provide feedback on
challenges that may arise from manufactured samples.

On behalf of API, thank you for your consideration of these comments. | would be pleased to answer
guestions or provide additional details.
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CAP Statement on the Utilization of Remote Technology for Competency
Assessments

The College of American Pathologists (CAP) appreciates the opportunity to provide written comments to
the Clinical Laboratory Improvement Advisory Committee (CLIAC). As the world’s largest organization of
board-certified pathologists and leading provider of laboratory accreditation and proficiency testing
programs, the CAP serves patients, pathologists, and the public by fostering and advocating excellence
in the practice of pathology and laboratory medicine worldwide. The CAP supports CLIAC’s interest in
reducing the burden of Competency Assessment (CA).

Competency Assessment is a critical piece of ensuring laboratory quality, requiring pathologists in the
role as laboratory director to manage and track the qualifications, continuing education, and
assessments for the laboratory staff they oversee. In the case of large laboratories or when one
individual serves as laboratory director for multiple laboratories, satisfying the current CA requirements
can take up a significant portion of their time, taking their attention away from patient testing and
diagnosis. CAP Accreditation has not detected quality issues originating from the current CLIA CA
requirements. Thus, the CAP supports the current scope of Competency Assessment under CLIA,
believing that expansion could have negative consequences in terms of staff burden and burnout
without an upside of quality improvement.

The six required elements of competency assessment for nonwaived testing include:

1. Direct observations of routine patient test performance, including, as applicable, patient
identification and preparation; and specimen collection, handling, processing, and testing.

2. Monitoring the recording and reporting of test results, including, as applicable, reporting critical
results.

3. Review of intermediate test results or worksheets, quality control records, proficiency testing
results, and preventive maintenance records.

4. Direct observation of performance of instrument maintenance and function checks.

5. Assessment of test performance through testing previously analyzed specimens, internal blind
testing samples, or external proficiency testing samples.

6. Evaluation of problem-solving skills.

All but the two elements requiring direct observation may already be done remotely. Direct observation
can also be done remotely, as was demonstrated during the Public Health Emergency (PHE) remote
assessments proved to be practical and adequate. The requirements outlined in CMS’s remote survey
process during the Public Health Emergency (PHE )could inform the development of permanent policy
for remote competency assessment.

College of American Pathologists
1001 G Street, NW, Suite 425W
Washington, DC 20001
202-354-7100
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From a technical perspective, conducting direct observation remotely is entirely feasible. The CAP and
other accreditors conducted some inspections remotely using off-the-shelf technology. The CAP found
that conducting remote assessment via video calls on a mobile device, for example a laptop on top of a
wheeled cart, or a smartphone mounted on a tripod, provided enough sight of the laboratory work being
done to satisfactorily assess competency.

Enabling assessments to be done remotely, without a supervisor traveling, and without laboratory
personnel modifying their workday and workflow to accommodate an additional person in the laboratory
will same time and resources while still upholding quality standard. Small rural hospitals or clinics where
there is a single technologist working may benefit the most from this possible option. To maximize the
benefits of moving to remote observation, the technology involved must be readily available, affordable,
and easy to implement in the laboratory.

Requirements for remote observation of competency assessment should be developed using a
consensus-based approach to gain a solid understanding of CLIA’s goals and the capabilities and
challenges specific to current laboratory practice. One of the challenges might be ensuring that the
competence records are maintained and available at the location with that CLIA number so that all
records are available for inspections. To identify suitable technology tools for conducting remote
assessments, CMS should clarify what is needed to be viewed on screen, if it needs to be from a 1st-
person vantage point, and when CA is done using real patient samples, considerations would need to
be made around how protected health information is viewed and stored.

Once again thank you the time to discuss the CAP’s concerns and recommendations and we welcome
the opportunity for further dialogue. Please contact Andrew Northup at anorthu@cap.org or
202.297.3726.

Closing,

The College of American Pathologists

College of American Pathologists
1001 G Street, NW, Suite 425W
Washington, DC 20001
202-354-7100
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Statement to the Clinical Laboratory Improvement Advisory Committee
By the
American Association for Laboratory Accreditation (A2LA)

November 7, 2024

The American Association for Laboratory Accreditation (A2LLA) appreciates the opportunity to provide
comments to the Clinical Laboratory Improvement Advisory Committee (CLIAC) for your consideration.

A2LA has been offering accreditation services for over forty-five years. We currently hold Centers for
Medicare and Medicaid Services Deemed-Status and the International Laboratory Accreditation
Cooperation (ILAC) Recognition to provide clinical laboratory accreditation. A2LA is the only
accreditation organization in the world to achieve and maintain both of these formal recognitions.

Over the years, A2LA has performed thousands of remote assessments in different capacities and has
gained valuable knowledge of the remote assessment process. We wish to highlight some points for your
consideration that may make virtual competency assessments more widely accepted.

A primary objective when performing a remote assessment is that the assessment is held to the same
level of rigor as an in-person assessment. A2LA uses resources provided by ILAC in order to help us meet
this objective.

A2LA considers if an assessment activity is a candidate for a remote assessment, by first ensuring that
the laboratory is eligible for a remote assessment by following the remote assessment policy which
includes conducting a risk assessment. A risk assessment is an important tool that should be included in
a laboratory’s policy and/or procedures for a virtual competency assessment. A risk assessment is the
overall process of risk identification, risk analysis, and risk evaluation (according to ISO 31073:2023) and
1s initiated early in the planning stages. The concept of a risk assessment should be applied to
competency assessments in order to determine if a virtual competency assessment is viable.

For example, for an accreditation organization conducting a survey, A2LA considers these factors in a risk
assessment: previous survey technique (remote or in person), number and nature of previous findings,
depth of previous survey observations, laboratory scope, and laboratory resource changes from previous
survey. Likewise, the risk assessment factors for competency assessments may include technique for
previous competency assessments, environmental conditions, outcomes/findings from previous
competency assessments, external survey results for that area and severity of findings, proficiency testing
results, and staff turnover. Another factor that needs to be considered is if there are areas of the
laboratory in which the testing would not be able to be easily observed due to internet connectivity issues
or the lack of visibility of the testing personnel, facilities and/or instruments. An additional factor one
needs to consider is the media that the laboratory records are maintained - electronically or paper, and
how readily are they available for review. This may lead to a higher risk of the competency assessment
not being held to the same standard as an in-person assessment. With a higher risk identified, the



laboratory may decide that an in-person competency assessment is a better option than a virtual
competency assessment. Alternatively, if the laboratory considers this to be a lower risk, the laboratory
will need to develop a mechanism to share necessary records prior to the virtual competency assessment
occurring. This may significantly increase the amount of preparation and overall time in which a
competency assessment occurs.

A2LA encourages the committee to consider these topics as CLIAC continues to evaluate the use of
virtual competency assessments.

Thank you for allowing A2LLA the opportunity to provide comments on this matter and consider us as a
resource if additional information is required.
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November 6, 2024

Call to Order, Committee Member Introductions, and Outgoing Member
Recognition

CLIAC CHAIR: Well, good morning, everyone, and welcome to the Fall 2024 Clinical Laboratory Improvement Advisory
Committee, CLIAC Meeting. My name is Jordan Laser, and I'm the Chair of CLIAC. Before we get started, I'd like to take a
few minutes to recognize Dr. Collette Fitzgerald, who will be rolling off as CLIAC CDC Ex Officio. So Dr. Fitzgerald was
appointed to clinic as the CDC Ex Officio member in 2018. She provided the committee with 12 CDC update
presentations. And during her tenure as CDC Ex Officio, there have been 109 CLIAC recommendations and seven CLIAC
workgroups. Dr. Fitzgerald is now the Acting Associate Director of Science for the CDC Office of Laboratory Systems and
Response. And on a more personal note, | want to thank Dr. Fitzgerald for her support of CLIAC, as well as her support
and encouragement during my onboarding and time as chair. So we thank Dr. Fitzgerald for her service and commitment
to CLIAC. I'd also like to recognize Dr. Ren Salerno, who was appointed to CLIAC as the Designated Federal Officer in
2018. He served as a CDC-- CLIAC CDC Ex Officio from 2016 to 2018. And during his tenure on CLIAC, there have been
118 CLIAC recommendations and seven CLIAC workgroups. Ren has recently been appointed the Director of CDC's
office of the Laboratory Systems and Response. And also on a personal note, | want to thank Ren for guiding me
throughout my time as chair. His insight and advice has always been really meaningful, and certainly has enabled CLIAC
to be as effective as possible. So I'll turn it over to Ren to say a few echoing words.

DR. REYNOLDS SALERNO: Thank you, Jordan. Wow, what a day. And very sad for me to be saying goodbye to CLIAC--
and it's probably the wrong way to say it because although I'm giving up my official duty on CLIAC, | remain a huge
supporter and believer in the importance of CLIAC. I'm incredibly grateful to current members, former members of CLIAC.
I've developed an incredible-- expanded my network of colleagues across the clinical laboratory community thanks to
CLIAC. Many current and former CLIAC members have been mentors for me. Many are now close friends of mine and
people that | rely on deeply to help me do my job, but also just to enjoy my life. And so just wanted to emphasize how
much | appreciate all of you. All of you who cares as much and probably a lot more than | do about clinical laboratory
medicine and the importance of laboratory quality in clinical diagnostics. And that the one thing | can assure you is that in
my new role at CDC where I'm now the single point of accountability for all CDC laboratory activities, | will continue to rely
on the wisdom of members of the clinical laboratory community and continue to bring that particular perspective to CDC
and to public health. So thank you very much for almost nine years of work on CLIAC. | think you're in incredibly strong
hands with Heather as the new CLIAC Designated Federal Officer. Hopefully you all already understand that Heather runs
these meetings-- has been running these meetings anyway, so essentially nothing will change there. As well as Victor as
the new Ex Officio for CDC. So Thanks so much. | appreciate these few minutes having an opportunity to express my
appreciation to CLIAC.

CLIAC CHAIR: Excellent. Thank you.

CLIAC DFO: Thank you Ren. So with that, my name is Heather Stang. I'm the Senior Advisor for Clinical Laboratories.
Here in the Division of Laboratory Systems in the Office of Laboratory Systems and Response at CDC. And, as |
announced, | am the new Designated Federal Officer of CLIAC. The CDC manages clinic and provides scientific and
technical advice and guidance to the Department of Health and Human Services. The advice and guidance CLIAC
provides to HHS focuses on issues related to the improvement in clinical laboratory quality and laboratory medicine. In
addition, the committee provides advice and guidance on specific questions related to possible revisions of the CLIA
standards. As this is a Federal Advisory Committee meeting, the Zoom chat and Q&A functions have been disabled for
the online audience members. If you are experiencing Zoom difficulties, please get in touch via email at cliac@cdc.gov.

CLIAC CHAIR: Yes. Members are reminded of the importance of attending the entire meeting, and, of course, returning
promptly from breaks to ensure a quorum, until all matters before the committee are addressed and the meeting is
adjourned. We will have recommendations. Our official recommendations are those related to a topic on the meeting
agenda that is put forward a motion, seconded by another CLIAC member, and voted on by clerk to obtain a majority vote.
A reminder that all CLIAC discussions and deliberations must be available to the public, and accordingly, the chat function
is not available for public viewing. And CLIAC members should refrain from engaging in topic discussions offline through
the chat function. Please use the chat only to notify me of your desire to comment, during the discussions, or ask a
question of the speaker. Alternatively, and preferably, feel free to raise your virtual hand in Zoom as it actually places you
in order for questions or comments. And an email to Heather is another option for submitting draft recommendations as
well. The CLIAC recommendations table is available on the meeting website and contains a list of all past CLIAC
recommendations, including information on their implementation status.

CLIAC DFO: So | would like to take this time to recognize outgoing member Miss Heather Duncan. Ms. Duncan's device
expertise in industrial food safety, clinical laboratory testing, laboratory medicine, regulatory compliance, and quality
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assurance provided a very diverse perspective to many CLIAC discussions. She was instrumental in leading
recommendations related to the expansion of point-of-care testing during the COVID-19 pandemic, the future of laboratory
medicine, and non-traditional testing sites, efforts to address public health and clinical laboratory workforce challenges,
the laboratory's role in advancing health equity, and efforts to address the CLIA top 10 deficiencies. Ms. Duncan
graciously served as Chair of the CLIAC/CLIA Certificate of Waiver and Certificate of Provider Perform Microscopy
Workgroup and also served as a member of the CLIAC Biosafety Workgroup. Please visit the CLIAC meeting website for
a detailed list of Heather's contributions to clinic. Heather, we thank you for your service to the committee. And | will pull
up the roster slide next, and we will go through that. So in addition to myself and Victor, we have three new members
joining CLIAC-- Dr. Olga Ceron, Soogjin Jun, and Dr. Anthony Tran. All new and current members will provide an
introduction as we make our way down the roster for acknowledgments and introductions. Please follow the roster, slide
on the screen, introduce yourself, and provide any required public disclosures and conflicts when we reach your name.
So, again, | am Heather Stang. | am serving as the CLIAC DFO, and | have no conflicts of interest.

DR. JORDAN LASER: Yes, hi, how are you? Jordan Laser. I'm the Senior Director for Clinical Medical Affairs at a
company called Bio-Techne. In terms of conflict of interest, I'm both employed and have stock in Bio-Techne, and | serve
as roles and committees in the College of American Pathologists, as well as the Association for Molecular Pathology.
Thank you. Esther?

DR. ESTHER BABADY: Yes. Hi, everyone. I'm Esther Babady. I'm The Chief Of Clinical Microbiology at Sloan-Kettering
Cancer Center in New York City. In terms of conflict of interest, | serve on the Executive Board of the American Society for
Clinical Virology, as well as some committee for the Association of Molecular Pathology and the American Society for
Microbiology. | also receive research funding from a couple of commercial entities, including Roche and Copan and Altona
Diagnostics.

MR. MICHAEL BLACK: All right. My name is Mike Black. Good morning, everyone. Certainly glad to be here. I'm currently
the Vice President of Ochsner Health Laboratories, and | do not have any conflicts of interest. Thank you.

CLIAC DFOQO: Chester is unable to attend for this meeting, so we will move on to Olga.

DR. OLGA CERON: Good morning, everyone. I'm Olga Ceron. I'm a board-certified ophthalmologist, retina specialist. |
currently work at Astellas Pharma as a development physician, and also a practicing physician at the Joslin Diabetes
Center in Boston, and serve as an examiner for the American Board of Ophthalmology as a mentor as well for the
American Academy of Ophthalmology. And excited to be part of this great team and look forward to working with
everyone.

DR. KIMBERLE CHAPIN: Good morning, everyone. Happy to be here. Thanks so much to Reyn and Colette for their past
duties. | will miss them personally, they've been awesome. | am the Chief Medical Officer for a startup called deepull,
which is in Barcelona, Spain. And I-- that's my conflict. I'm still a professor at Brown Medical School in pathology and
medicine.

CLIAC DFO: James.

CLIAC CHAIR: It looks like we're having some audio trouble. | see he's unmuted, but we can't hear him. Yeah, we still
can-- OK, we'll, come back.

CLIAC DFO: Heather.

MS. HEATHER DUNCAN: Hey, I'm Heather Duncan. I'm the Director of Lab Services at ECU Health. | have no conflicts to
disclose today, and it has been my great pleasure privilege to serve with this group. Thank you.

DR. MARY EDGERTON: Hi. It's great to have the opportunity to be with you all one more time. I'm Mary Edgerton. I'm an
AP/CP board-certified pathologist specializing in breast pathology at the University of Nebraska Medical Center. And I'm
also boarded in clinical informatics.

DR. TANNER HAGELSTROM: Good morning. Good morning. My name is Tanner Hagelstrom, I'm the senior laboratory
director for Natera, an oncology business unit. I'm a molecular geneticist and cytogeneticist. | also am the founder of a
company called Expectant Diagnostics, and | own stock in both the Natera and Expectectant. Thank you.

CLIAC DFO: We'll go back to James, see his hand up.

DR. JAMES CRAWFORD: Presumably you can hear me now. So I'm Jim Crawford, Professor and Chair Emeritus of
Pathology and Lab Medicine at Northwell Health. My disclosure, I'm Chair of the Board of Directors of Project Santa Fe
Foundation, an educational foundation. A non-voting member of Clearpath, which makes robotic microtome. President of
Northwell Health Genomics Alliance. And | receive funding from the National Cancer Institute.



DR. YAEL HEHER: Hi, good morning, everyone. | apologize for my camera. I'm traveling for family reasons today, but it's
an honor to be here once again. Heather, so glad you're formally in this role. Welcome. And thanks, Reyn and team, for
your service. | am a renal pathologist. My clinical work is at Boston Children's Hospital, but my main job is that I'm the
Chief Quality officer for Beth Israel Lahey Health, a 14-hospital health system in Boston, Massachusetts and New
Hampshire. And in that role, | oversee quality for the system, and I'm also the executive that oversees labs for the system.
So hi, Olga, welcome. Oh, Joslin's part of our family.

CLIAC DFO: Mary, | see your hand up. Did you forget something you wanted to disclose?

DR. MARY EDGERTON: Yes. | just signed an agreement to be a consulting panelist for AstraZeneca on HER2 new
staining interpretation. | forgot about it.

DR. YAEL HEHER: And | should add, | have nothing to disclose.
CLIAC DFO: Perfect. OK, Soagjin.

DR. SOOJIN JUN: Hi, my name is Soogjin. I'm a board-certified geriatric pharmacist. I'm very happy to be here as a new
member. Thank you so much for including me. | do not have any conflicts of interest. To add, that I'm also a patient safety
activist, co-founder of an organization called Patients for Patient Safety US under the umbrella of WHO. Thank you.

DR. DAVID KOCH: Yeah, good morning, everyone. Nice to be here. | am the Professor of Pathology and Laboratory
Medicine at Emory University in Atlanta, and also director of clinical chemistry at Grady Memorial Hospital in Atlanta. And
| have nothing to disclose.

DR. HUNG LUU: Good Morning. | am a Professor of Pathology at UT Southwestern Medical Center and a
hematopathologist, and | also serve as Director of Clinical Pathology at Children's Health, a pediatric health care system
in North Texas. And for disclosures, | am active in the CIP in committees. And | also receive salary support from the FDA
and the VA for various initiatives for the Shield Project. And I'm also on the Clinical Advisory Committee for Health Gorilla
with stock options.

DR. NIRALI PATEL: Hi. Nirali Patel. I'm Vice President of Molecular Pathology at Tempest Al, and | also serve on the
Board of Directors of COLA, a CMS-deemed accreditation organization, and have no other conflicts to disclose.

DR. MICHAEL PENTELLA: Good morning. I'm Mike Pentella. I'm the director of the State Hygienic Laboratory at the
University of lowa. I'm also a clinical professor in epidemiology. I'm active in the Association of Public Health Laboratories.
And I'm board-certified in medical microbiology. Nothing else to disclose.

DR. ANTHONY TRAN: Good morning. Tony Tran, | am the State Public Health Lab Director in California, as well as | lead
the Center for Lab Sciences within the California Department of Public Health. Like Dr. Pentella, I'm also active in the
Association of Public Health Laboratories, serving on the Board of Directors, as well as committees, and also
subcommittees and working groups within the American Society for Microbiology. Thank you.

DR. J. MARK TUTHILL: Hey, good morning, everybody. It's Mark Tuthill. | am the Division Head of Informatics at Henry
Ford Health System. | have no financial disclosures, but | am a member of the Association of Pathology Informatics
Executive Board and direct their annual conference that will be held this year in Ypsilanti, Michigan, so come join us.

DR. R.W. WATKINS: Well, there had to be one in there. Chip Watkins. | think this is my last rodeo with CLIAC and I'm
happy to be back. I'm a family doc, over 35 years of experience as a family doc. | am also a Lab Director and Chief
Medical Officer of a small lab here in Asheville, North Carolina. You may have heard about Asheville over the last couple
of weeks. I'm also on the COLA Board of Directors, and then work with a group called Community Care of North Carolina
where we work with particularly independent practices and helping them stay competitive with larger systems. Thank you.
No conflicts.

MS. APRIL VEOUKAS: Hello. My name is April Veoukas, and I'm the AdvaMed liaison representing the AdvaMed Medical
Technology Trade Association, which includes in vitro diagnostics. I'm an employee of Abbott, Director of Regulatory, and
have financial and stock interest in Abbott, which, among our product portfolio, includes in vitro diagnostics and laboratory
services.

DR. VICTOR DE JESUS: Good morning, everybody. | am Victor De Jesus. And | currently serve as the Acting Director-- |
have no financial disclosures, but | do serve as a member of the Consensus Council of the Clinical and Laboratory
Standards Institute. Thank you.



MR. GREGG BRANDUSH: Good morning, everyone. My name is Gregg Brandush. I'm the Director of the Division of
Clinical Laboratory Improvement and Quality. I'm also the CMS Ex Officio. And | have no conflicts of interest to report.
Thank you.

DR. COURTNEY LIAS: Hi, everyone. I'm Courtney Elias. | am the FDA Ex Officio member, and I'm the Director of the
Office of In Vitro Diagnostics at FDA. And | have no financial disclosures to report.

CLIAC CHAIR: Well, thank you, everyone, for the introductions. We'll get underway very shortly, but just a couple of
comments about public comments. So during the period dedicated to the committee discussion, participation is limited to
CLIAC members only. CLIAC can accept public comments that directly relate to the topics announced in the Federal
Register Notice Meeting Announcement. So for this meeting, the committee will discuss and deliberate on the CLIAC
Biosafety Workgroup Report, the CLIAC Next Generation Sequencing Workgroup Report, cybersecurity requirements in
the clinical laboratory, proficiency testing, determination of clinically relevant range of values, and finally, the utilization of
remote technology for competency assessments. So public comment periods are scheduled at the end of each topic area
for both meeting days. Today, the public comments will be limited to a total time of five minutes per individual or group. If
anyone in the audience wishes to address the committee, the public comment portion of the meeting is the proper forum.
If you wish to make a public comment on any of the agenda meeting topics, please email cliac@cdc.gov as soon as
possible for inclusion in the public comment period. A little bit about logistics. Copies of the PowerPoint presentations and
other meeting materials are posted on the CLIAC website. This meeting is being webcast via Zoom webinar, and we
welcome everyone online. Links to this webinar are also provided on the CLIAC website. The meeting is also recorded to
assist in preparing an accurate written summary of the proceedings. So why don't we get at it, and we could start today
with our agency updates. We'll have updates from the CDC, CMS, and FDA. And we're going to have a little bit of time at
the end of each update for a few committee questions, if there are any. After the updates, we'll take our one-hour break
and we'll move on from there. So up first is Victor, who's going to be providing us with a CDC update.

<+ Agency Updates and Committee Discussion

Centers for Disease Control and Prevention (CDC) Update
Victor R. De Jesus, PhD, CDC Ex Officio

DR. VICTOR DE JESUS: Great. Thank you, Jordan. And once again, good morning to all. And Thank you for the
opportunity to share our updates this morning on our work in the Division of Laboratory Systems in the Office of
Laboratory Systems and Response at CDC. Moving forward, | will refer to our division as DLS for the remainder of the
presentation. Next slide, please. Got it? Yes.

So-- sorry, my internet's acting up, of course. So, again, our CDC Director, Dr. Mandy Cohen, has repeatedly and publicly
stated that laboratories are core public health infrastructure. Our collective laboratory expertise-- response. The output of
our work is a critical, critical piece of the architecture and infrastructure of public health readiness and response.
Laboratory systems, which include, of course, quality, safety, informatics, workforce and response readiness, are the
fundamental components of our core public health infrastructure. These internal and external laboratory functions are
inextricably linked with one another. Next slide, please.

On October 1 of this year, the Office of Laboratory Science and Safety, the Center for Laboratory Systems and Response,
the Division of Laboratory Systems, and the Division of Core Laboratory Services and Response were realigned into the
Office of Laboratory Systems and Response. So we have been in existence for approximately 36 days. The rationale for
the realignment is very clear. CDC needs an organization that demonstrates that laboratories are core public health
infrastructure. CDC laboratories, as well as laboratories outside CDC that support public health. Our vision for the
realignment is to create one cohesive organization to support and advocate for laboratories and align CDC's cross-cutting
laboratory programs with one CDC. Ultimately, our goal is to align internal and external functions, eliminate redundancies,
reduce inefficiencies, and improve the coordination and collaboration across our agency, interagency, and with external
partners. Next slide, please.

Our mission is to create a core laboratory infrastructure that provides operational and system support to both CDC and
the nation's public health and clinical laboratories, thereby ensuring high-quality and safe laboratory science, reliable
diagnostics for outbreaks and harmful exposures, as well as developing and encouraging strong partnerships for
readiness and response. Next slide, please.

Now onto providing some updates on our activities that support laboratory equality for the nation. Next slide, please.
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First, we're happy to report that we have updated our very popular waived testing resources, which include the Ready?
Set? Test! educational material. On this slide, you will see the new look and feel of these waive testing resources. The
Ready? Set? Test! resource, or RST, includes recommended best testing practices for physicians, nurses, medical
assistants, pharmacists, and others testing patients on their CLIA Certificate of Waiver. This new revision includes
updated CLIA guidelines, PT referrals for certificate of waiver sites, updated safety recommendations, best quality
assessment practices, and updated self-assessment checklists for good testing practices, which were updated for both
the Ready? Set? Test! booklet, and also updated language and processes to check through all phases of the testing
process. The impact of the laboratory testing community, which includes a highly competent laboratory workforce, cannot
be overstated. Over 1,300 RST booklets have been distributed to the laboratory community in FY24. And over 1,000
booklet copies have been downloaded from our CDC waive testing website in fiscal year '24, which just ended at the end
of September. Next slide, please.

The next resource that we have updated is To Test or Not to Test, which provides considerations and preparations for
performing waive tests. It also assists those implementing-- certificate of waiver requirements for multi-location testing
sites. It also includes updated CLIA guidelines on PT referral for certificate of waiver sites, as well as general safety
recommendations. Over 600 To Test or Not To Test booklets were distributed to the lab community in fiscal year '24. And
over 1,300 copies have been downloaded from our waive testing website during FY24. These continue to be incredibly
useful and popular resources that are freely available to the community on our website. Next slide, please.

A brief update on our Next Generation Sequencing Quality Initiative. CDC, the Association of Public Health Laboratories.
state and local public health laboratory partners have collaborated on the Next Generation Sequencing Quality Initiative.
This initiative is moving forward with a coordinated and comprehensive plan to develop and implement an NGS-focused
quality management system that helps to ensure high quality, reliable data for nationwide disease surveillance systems,
diagnostic or reference laboratory testing, and other public health actions that help improve patient care and public health
outcomes. The initiative is working to harmonize quality standards for NGS across public health and provide laboratories
with confidence in the reported results. The initiative is working actively to create a toolkit of resources that NGS testing
sites can use as a starting point to help avert duplication of efforts, increase efficiency, and save some cash along the
way. The initiative supports NGS activities to meet multiple requirements, including CLIA as a prerequisite for use of this
transformative technology in public health, laboratory diagnostics and surveillance activities. The quality initiative regularly
refreshes the QMS tools and resources page, maintaining current information across 115 documents per user
accessibility and enhanced experience. Since October of 2023, the web pages have amassed over 17,500 views and
nearly 10,000 downloads and website visits that have been recorded since 2021. The line graph displays the number of
visitors trending upward since 2021 to today. And the histogram provides the top category downloads. And again, the link
to the website is at the bottom of the slide. Next slide, please.

I'd like to highlight a couple of recent accomplishments of the quality initiative. And first, | would like to highlight the QMS
assessment tool, which is the most downloaded tool on the Resources website. This tool completed its cyclic review in
October of 2024. This assessment is a structured workbook with tabs outlining recommended components for each
quality system essential, ensuring comprehensive compliance evaluation. It emphasizes next generation sequencing
processes within the QSEs or the quality system essentials, integrating advanced technologies into the quality
management framework. Next is the Pathway to Quality-Focused Testing, which is an interactive tool that simplifies assay
validation and system maintenance by monitoring progress, despite ongoing challenges due to the lack of a standardized
quality framework. It integrates the 12 QSEs with CLIA regulations and professional guidelines to ensure robust support
for testing implementation. For reference materials, the quality initiative develops these materials to assist laboratories in
pipeline development, standardization and reproducibility, enhancing the reliability, accuracy, and consistency of complex
genetic data generated by technologies. Currently, the quality initiative has two ongoing pilot studies, developing these
reference materials which serve the needs of the sequencing community. And lastly, automated end-to-end sequencing
platforms. Clear Labs offers a fully-automated NGS platform designed for the detection of foodborne illnesses. To
enhance its functionality, the quality initiative has developed three key documents for this automated platform. The Clear
Labs software update form, the Clear Labs DX in-use equipment maintenance log, and the Clear Labs pre-installation
checklist. Next slide, please.

Now I'd like to provide a few updates on our activities to support laboratory safety. Next slide.

DLS launched the ECHO Biosafety Program in January of last year to develop and engage a biosafety community of
practice to address biosafety challenges in both clinical and public health laboratories. The DLS ECHO Biosafety Program
is based on the extensions for community health outcomes model, or ECHO model, developed by the University of New
Mexico Health Sciences Center. The main feature of the sessions is the discussion of solutions to address biosafety
challenge. The goal of ECHO Biosafety is to bridge gaps, build a community of practice, and enhance biosafety in our
laboratories nationwide. The ECHO Biosafety sessions are designed for laboratory biosafety professionals. Since January
of last year, 20 sessions have been held and we're currently planning monthly sessions for 2025. Upcoming topics of
discussion include biorisk management performance evaluation, which will happen in November of this year, and biorisk



management improvement, which will happen next month in December. For a list of upcoming ECHO Biosafety sessions
and resources from previous sessions, please check out the link at the bottom of this slide. And just for reference, as of
October of this year, our ECHO Biosafety web page has had over 6,200 views. Resources for each session have been
cumulatively downloaded over 2,700 times. Thus far, we've had 524 unique participants affiliated with 219 unique
organizations, located within 50 states and territories in the US. And these folks have been joining the sessions regularly.
In addition, the ECHO Biosafety community of practice has reached six other countries, namely Belize, Canada, El
Salvador, India, Indonesia, and Italy, with 18 participants from these countries. In addition, individuals from 18 national
organizations such as the FDA, the Department of Agriculture, APHL and Pfizer have attended the session as well. Next
slide, please.

Laboratories across the country recognize October as Biosafety and Biosecurity Month. Throughout the month, CDC
raised awareness of laboratory safety practices across the agency, and with our clinical and public health laboratory
partners, reinforcing our commitment to fostering a culture of safety and security. Really, our goal is to strengthen
laboratory safety practices and foster a culture of safety and security.

Throughout the month, we highlighted key initiatives and hosted several events. On October 2, we held the first Biosafety
and Biosecurity Celebration at Roybal Campus, which is our main headquarters building in Atlanta. It was hosted by the
Office of Laboratory Systems and Response. We had over 150 in-person attendees, with over 10,000 personnel having
access to join via live stream. The event enhanced awareness and deepen understanding of biosafety security at CDC.
On October 9, we hosted a webinar on Safe Handling and Reporting of Highly Pathogenic Microorganisms. On October
16, our OneLab Initiative hosted a webinar on Laboratory Safety in the Age of Artificial intelligence. And on October 22,
the ECHO Biosafety Program Session focused on biosecurity aspects of risk management. Collectively, the webinars
attracted over 650 participants, including folks from both clinical and public health laboratories, private entities, as well as
international organizations. To learn more about our biosafety initiatives, | encourage you to visit our safe labs website
through the link on the slide or by scanning the QR code. Next slide, please.

In addition, you may have heard something about viral hemorrhagic fever throughout the news. Our safety team helped
review two public-facing CDC guidance documents used by hospitals and clinical laboratories to determine if the existing
documents could be expanded to include select viral hemorrhagic fevers, which of course, include filoviruses,
arenaviruses, Rift Valley fever virus, Crimean-Congo hemorrhagic fever virus, as well as other high consequence
pathogens that require a specialized laboratory, are highly pathogenic and have no vaccine or treatment currently
available, such as the Nipah virus disease. Our division determined that all viral species responsible for these selective
hemorrhagic fevers are in Risk Group 4 and BSL 4 research facilities are recommended for the propagation of viruses
obtained from diagnostic samples or stocks. However, and this is incredibly important, clinical laboratories handling
diagnostic specimens from patients must always use standard precautions, including bloodborne pathogens because of
the risk of unknown pathogens in any patient specimen. Appendix N, as in Nancy, of the Biosafety in Microbiological and
Biomedical Laboratories, or BMBL was created to address the unique risks that clinical laboratories must address to
safely handle any patient specimen in order to provide test results for patient care. DLS will continue to collaborate with
other divisions to revise external websites to highlight biosafety recommendations for select hemorrhagic fevers. Next
slide, please.

Now a few updates on some activities that support diagnostic excellence. Next slide.

Our division, in collaboration with the Agency for Healthcare Research and Quality, or AHRQ and the CDC's Division of
Health Quality Promotion, or DHQP, worked to describe the application of diagnostic excellence and stewardship in
patient care, hospital, and clinical laboratory settings. This work brought us shared principles and tools for integrating
clinical laboratory expertise towards achieving accurate and timely medical diagnoses. An AHRQ-issued brief titled,
Diagnostic Stewardship as a Model to Improve the Quality and Safety of Diagnosis was published in August of this year
on the AHRQ website. In addition, CDC published the Core Elements of Hospital Diagnostic Excellence, work that was led
by our Division of Health Quality and Promotion, in which DLS collaborated as well. And lastly, DLS developed a video
called Why Clinical Laboratory Testing Matters, which will serve as a resource for patients to learn about the total testing
process. The video uses chronic kidney disease as a model. We plan to release the video by the end of this year and will
work with the National Kidney Foundation to disseminate this resource. All of these resources can be found on our CDC
website and are available free of charge. Next slide, please.

In addition, you may have heard about the blood culture bottle shortage that occurred earlier this year. And we worked in
collaboration with FDA, CMS, and IDSA from July through October. We developed a communication strategy to assist
clinical laboratories in handling this expected blood culture bottle shortage. We used our existing channels and networks,
as well as our Health Network messages, as well as working with BD on their website to provide information on what to do
with this impending blood culture bottle shortage. We provided diagnostic stewardship guidance on how to reduce blood
culture contamination, which is something that our division has been working on for a few years now. We also provided



evidence-based strategies to improve inpatient blood culture utilization, given that up to 60% of blood cultures may be
unnecessary in practice. Next slide, please.

And now a few updates about our activities that support laboratory readiness and response. Next slide. The Laboratory
Response Network for Biological Threats, or LRNB is a coordinated network of public health and other laboratories for
which provides standard assays and protocols for testing biological threat agents and emerging infectious diseases. The
LRNB was established by the founding partners, which were the CDC, the Federal Bureau of Investigation, and the
Association of Public Health Laboratories back in 1999 to strengthen the nation's ability to detect biological threat agents
like smallpox and anthrax. In the ensuing 25 years, the LRN has grown substantially and now plays an instrumental role in
improving domestic public health infrastructure and increasing laboratory capacity. In the future, LRNB will continue to
evolve and adapt to detect new and evolving biological threats rapidly. This ongoing advancement will help ensure that
the nation's laboratories remain prepared and resilient, keeping our nation safe. The LRN data exchange works to
strengthen the quality and completeness of LRN data so it can be aggregated with external data feeds from other
sources, such as those from commercial laboratories or used by CDC programs and year-end responses as well. More
information about the LRNB can be found on the website at the bottom of the slide. Next slide, please.

Our division's Clinical Laboratory Engagement team works with both public and private partners on the development of a
road map that supports this model of a national response testing framework for enhancing surge testing support during a
public health emergency. This work will include a framework, which will be a high level summary of the testing framework
and define the scope and public and private partners involved. The roadmap will further explain the partners involved in
the response, including when and how to engage with them depending on the public health emergency. The initial scope
of the roadmap will be limited to biological incidents of human concern. But future versions will also be expanded to cover
both chemical and radiological events. In addition, our division has been updated its memorandum of understanding, or
MOU, with relevant testing partners and has increased membership from four originally in 2018, to now 12 partners
engaged in discussions for public health emergency response and related to diagnostic testing. Emergency response
support has continued this year with supporting the development of an EUA or allowing the continued use of the CDC
Non-variable Orthopoxvirus Real-time PCR assay, using high throughput instrumentation within partner commercial
laboratories. These efforts have maintained a readiness posture by providing testing capacity greater than 70,000 tests
per week from four commercial laboratories and the LRN. Furthermore, DLS has supported emergency response efforts
for the influenza H5 response, supporting licensing the CDC HS5 test and/or design with commercial laboratories, as well
as supporting viral hemorrhagic fever responses, such as the current Marburg disease outbreak in Uganda, with updating
laboratory testing guidance for safely and effectively performing routine testing, specimen collection and transport, and
proper decontamination when working with suspect patient specimens. The Laboratory Outreach communication System,
or LOCS continues to provide up to date testing, emergency response, and information relevant to the broader testing
community. The LOCS message system is within the top 10 of CDC subscriber accounts, delivering information to
approximately 90,000 subscribers. In addition, the monthly LOCS call provides direct access to both CDC and field
subject matter experts for current public health threats that are relevant to the broader laboratory testing community. In
the past calendar year, 39 LOCS messages inline, nine LOCS calls have been provided to thousands of laboratory
partners to support their testing needs. Next slide, please.

A notable achievement this year was the awarding of a new Indefinite Delivery Indefinite Quantity, or IDIQ contract to
external partners to support surge testing, test development, and data sharing. The period of performance of this contract
runs from September of this year through 2029. This contract is designed to be pathogen agnostic, and it's an incredible
collaboration between the Office of Laboratory Systems and Response and the CDC's Office of Public Health Data. This
contract is available to any center at CDC. And it's already used by our National Center for Immunization and Respiratory
Diseases, as well as our National Center for Emerging Zoonotic and Infectious Diseases. So it's already making an impact
in our nation's readiness and response. The following tasks can be ordered through this contract. First, a warm-based
search capacity of 10,000 specimens per week for a limited time. A surge testing of 75,000 to 100,000 tests per week, test
development, such as tests for H5 or Oropouche, specimen collection, for example, for migrant farm workers, as well as
data sharing for over 200 reportable conditions now can be done through this contract. This is an incredible achievement
for CDC and demonstrates our commitment to improving the laboratory system by engaging with external laboratory
partners. Next slide.

Just quickly on the Marburg 2024 response, while the outbreak seems to be slowing, the LRN continues to expand testing
capacity. We are now at 40 laboratories that can test for Marburg, using a biofire panel that is available only to the
Department of Defense and the LRN and select laboratories at the regional special pathogen treatment centers. Next
slide.

As shown on this slide, over 8,000 cases of Oropouche have been reported globally, with approximately 20 cases
identified in travelers returning to the US. CDC has both a plaque reduction neutralization assay or PRNT and PCR tests
to detect Oropouche. However, to enhance our nation's preparedness, CDC is working to develop Oropouche tests and



have them available at commercial laboratories through our IDIQ contract, as | mentioned in the previous slide. And now
on to updates on our laboratory training OnelLab Initiative activity. Next slide.

DLS developed a OnelLab initiative to bridge, train, and sustain a capacity-building community among laboratory
professionals and testers, to collectively support rapid, large scale responses to public health emergencies. Several
CLIAC recommendations related to the laboratory workforce guided the creation of OneLab. And more recently,
recommendations have shaped OnelLab's evolution. I'm incredibly happy to announce that OnelLab has passed another
major milestone. And that is as of October of this year, we have over 41,000 unique members across all of our OnelLab
elements. In the past two years, membership has increased by about tenfold. We thank our cooperative agreement
partners at The American Society for Clinical Laboratory Science, the American Society for Clinical Pathology, the
University of Maryland at Baltimore, the Association for Public Health Laboratories and the New York City Department of
Health and Mental Hygiene for their outreach efforts, which have contributed to OneLab's growth. This slide highlights
some recent metrics for our OnelLab resources and members. What | want to highlight one specific metric for the entire
fiscal year. During fiscal year '24, we attracted over 439,000 registrations for our OneLab training materials, significantly
increasing the fiscal year '23 total of 171,000 registrations, an incredible achievement. Releasing new courses and job
aids is essential to OnelLab's continued growth. We recently released several new e-learning courses, including one on
quality management systems and one on bloodborne pathogens. I'll share updates on upcoming quality e-learning
courses in the next section of the presentation. Last week, we released a new autoclave safety practice scenario on
OnelLab VR or virtual reality. Remember to sign up for OneLab to receive the latest updates. Upcoming priorities include
increasing OnelLab network participation among CDC laboratory professionals and piloting live, site-specific training on
OnelLab VR. Next slide, please.

So you have regulations, as you all know, state that doctors of medicine, osteopathy, or podiatric medicine can qualify to
direct moderate complexity laboratories by completing 20-plus hours of medical education, commensurate with their
laboratory director responsibilities. Currently, several organizations offer training courses intended to meet this
requirement. However, none of these courses have been officially approved by CMS. Therefore, CMS has partnered with
our division to develop a new, free online CLIA laboratory directory university over the next three years. Guided by the
training goal for each section of LDU, our division will design trainings in various formats. Each section will include a pre-
test and a post-test that must be passed before the learning can move on to the next training. The program will culminate
in a capstone course, where learning learners will apply their knowledge to realistic scenarios they may face in the
laboratory. The training materials will have an important additional use as an initial remediation tool for laboratories, cited
for CLIA deficiencies. DLS will design an online tool that maps the LDU training materials to common deficiencies, which
will hopefully allow CLIA surveyors to quickly and easily assign remedial training based on the specific deficiency for
which a laboratory was cited. In addition to measuring knowledge gain and knowledge participation, DLS will also
evaluate the Laboratory Director University's short term and long-term impact and revise the program based on CMS
feedback. Next slide, please.

Planning for Laboratory Director University kicked off in January of 2024, and CMS has approved the high level training
program back in March of this year. Three learning courses will be released in early to mid-2025. Each will first launch as
a standalone course on OnelLab REACH and later be part of the LDU list of courses. And these are the Introduction to
CLIA Proficiency Testing, which will be released by December. The Storyboard for CLIA Personnel Qualifications and
Responsibilities. High Complexity Testing has been developed in CLIA. And the course is on track to be released by
February. Finally, the Outline for the CLIA Personnel, Qualifications and Responsibilities Moderate Complexity Testing is
complete. And the storyboard is in the process of development. The course is scheduled to be released by June.

Based on CMS feedback, our division is developing outlines for the remaining trainings and will send them in batches for
review. Our goal is to release all 20-plus hours of LDU trainings by 2027, along with the online tool for CLIA surveyors,
which will map its training material to the relevant deficiencies. Next slide, please.

And now a few updates on our data science activities. Next slide.

As many of you are aware, Shield was chartered in 2022 as a natural evolution of prior industry and government efforts to
achieve interoperability of high quality IVD laboratory test data. To achieve its goals in June of 2023, Shield established a
steering committee and in October of that same year created four workgroups who meet on a monthly or bimonthly
cadence, a standards and vocabulary workgroup, a litter workgroup, and an IVD datahub workgroup and, lastly, a
communications workgroup. Each month, there is an all Shield call where members receive updates from the steering
committee and each of the workgroups. Over the last year, the steering committee created a charter for Shield and
established a collaborative community. The litter group developed a white paper on the framework for the repository,
which will be submitted to the steering committee later this year. The standards and vocabulary workgroup submitted
recommendations on updating the laboratory result's interface standard to the steering committee back in September. The
communications workgroup developed a member survey that they intend to send to the Shield network later this year. And
lastly, the IVD data hub is working to find a contractor who can help create the framework and infrastructure for this
resource. CDC has representatives on the steering committee as well as each of the other workgroups to assure that our
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agency's goals are represented in Shield's mission. CDC has specifically addressed ways that we can further Shield's
initiatives, including hosting our division's quarterly forum on adoption of standards for laboratory data exchange and
maintaining the LOINC IVD test code mapping page. Next slide, please.

Our division also continues to work with CMS to improve the automated transfer of laboratory ingrelated data from the
CMS iKey system. Using an Application Programming Interface, or API, CMS and CDC have established a data stream
with automated weekly pools, where data are accessed, processed with QC checks, and then prepared for integration into
the CDC data lake. Currently, we are pulling data from iKeys related to laboratory certification, providers, and specialties.
But additional data will soon be included in these data pools. iKey's data along with laboratory-related data from other
sources, like provider-level PT data, are uploaded into the CDC data lake. This allows the advantage of gated access to
standardized data for CDC analysts. Historical data from as early as the 1990s are being included in the data lake.
Studies such as training of laboratory deficiencies and proficiency testing of all this data are underway. Next slide, please.

In addition DLS has a dedicated team of health scientists, data analysts, and a statistician examining the use of real world
health care data for opportunities to use clinical laboratory-related information, such as which tests are being ordered and
the test result to improve patient care. EHR databases are big data and offer advantages of investigating data from large,
diverse populations with rare outcomes, as well as to study long term effects and have been used in studies on treatment
effectiveness, safety issues, and cost effectiveness. EHRs can contain US hospital-- excuse me-- based service level
information on inpatient discharges, outpatient visits from geographically diverse non-profit, non-governmental, and
community and teaching hospitals, as well as health systems from both rural and urban areas. They contain information
from millions of patients whose records represent billions of patient encounters. EHRs offer a vast resource of information
but are not without challenges. For example, the completeness of laboratory-related data within EHRs due to facility-level
laboratory information system integration and comparisons is limited by varying modalities used to measure analytes. As
indicated by the asterisk, we've included links to recent publications on this topic. IQVIA and PINC Al are two examples of
large EHR databases we have access to and have been exploring for this purpose. | will now describe some example
studies that seek to evaluate if recommended genetic screening was done before drug initiation, as well as adherence to
best practices. Next slide.

Briefly, DLS participated in a study on screening prior to initiation of abacavir. Please note the abacavir example used
IQVIA. And the blood culture contamination used PINC Al. Abacavir is a nucleoside reverse transcriptase inhibitor used
as a component of antiretroviral therapy regimens in the treatment of HIV infections. Despite being efficacious and with a
few drug-drug interactions, abacavir has been associated with potentially fatal hypersensitivity reactions. Abacavir
hypersensitivity reactions have been linked to a specific human leukocyte antigen allele. And studies indicate that the 5%
to 8% of the population carrying this allele is at risk of developing the adverse reaction. Despite literature reports,
guideline recommended screening, and an FDA Black Box Warning, our study found that only 46% of people prescribed
abacavir were screened before drug initiation. While abacavir use is decreasing, there is a broader opportunity to use
laboratory-related data to assess the uptake and adherence to guideline recommended practices and to investigate
barriers to implementation. These results will be published in the literature in the upcoming months. Next slide, please.

And finally, a few updates on our activities related to health equity in laboratory systems. Next slide, please.

First is advancing Electronic Test Orders and Results, or ETOR, to promote health equity. Of course, we know ETOR
enables electronic exchange of text orders and results between public health labs and health care facilities. CDC is
helping to establish ETOR between every state public health lab and health care facilities in their jurisdiction by providing
technical assistance, enhancing IT infrastructure and funding support. CDC has integrated health equity as part of this
initiative and has set a goal to establish ETOR amongst health care facilities that support people who are medically
underserved. What have we accomplished? The ETOR initial implementation project focuses specifically on newborn
screening to serve as a use case to demonstrate the effectiveness of electronic data exchange. DLS Has collaborated
with public health laboratories, health organizations, and laboratory information management system and EMR vendors to
design and develop the capabilities and support needed for this initiative in five jurisdictions. It includes lowa's public
health lab and its partner healthcare organization in Alaska, which serves medically underserved areas and populations.
We've had several recent successes in Florida, where ETOR went live in August. Partners are already exchanging around
500 orders and results per week, thereby reducing the time to get results into patients' charts by 30% or about two days.
The strategies, technologies, and partnerships gained from the initial implementations will be used to expand ETOR to
other use cases and to other partners that include health care providers in medically underserved areas and populations.
Next slide, please.

Another project that we have been involved with includes an LDL lab messaging project in collaboration with the Million
Hearts Initiative. We have described this project in previous CLIAC meetings. And it is designed to achieve a timely
diagnosis of severe hypercholesterolemia and statin prescribing to reduce risk for heart disease and medically
underserved populations. Of course, underdiagnosis and undertreatment of severe hypercholesterolemia is established
as a gap in US health care, with over 80% of persons undiagnosed and undertreated. Additional data analysis are
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currently under way from the initial pilot to confirm the findings, which indicate positive results through the use of lab
messaging to physicians. Specifically, this process was implemented at Zufall Health, which is a federally qualified health
center in the State of New Jersey. And at the next CLIAC meeting, we should have an update with the figures that we
need to confirm that have been received from the implementation of this project. But it's incredibly promising, the outcome
of this particular project. Next slide, please.

Now, since launching in 2022, the career pathways in public health laboratory science program has placed over 420
fellows and interns in state, local, and territorial laboratories across the United States. This program is a collaboration
between our division and the Association for Public Health Laboratories. Our health equity goal here is to increase the
percentage of fellows and interns from underrepresented groups and communities by 40% by the year 2026. Career
pathways applicants complete an anonymous questionnaire that captures demographic variables, which include race,
ethnicity, gender, age, sexual orientation, disability status, and pre-college socioeconomic status. Fellows and interns
complete the anonymous survey again once they enter the program. After gathering baseline data, we are now working to
prioritize the list of demographic variables to refine our implementation plan with input from a cohort of subject matter
experts in laboratory education and diversity, equity, inclusion, and accessibility. These SMEs are also compiling feasible
and actionable ideas. To accelerate our progress toward meeting this health equity goal, DLS and APHL will use these
insights to inform an updated implementation plan next summer. Next slide, please.

And that was a lot. And there will be a quiz in a few minutes. | want to thank you all for your attention. Thank you for
providing me the opportunity to share all of these successes with all of you and to once again remark on the importance of
the laboratory system in the United States. Thank you. Back to you, Jordan.

CLIAC CHAIR: Excellent. Thank you so much for that update. We're a little bit behind schedule. So I'm going to say let's
reserve questions until the end. Why don't we just roll on to the next update from CMS? Gregg, take it away.

Centers for Medicare & Medicaid Services (CMS) Update
Gregg S. Brandush, RN, JD, CMS Ex Officio

MR. GREGG BRANDUSH: Thank you, Jordan and Laing, for first presentation and CLIAC knocked it out of the park. That
was outstanding. So my name is Gregg Brandush. I'm the director of the Division of Clinical Laboratory Improvement and
Quality, or DCLIQ. Throughout this presentation, I'll also be referring to us as CMS CLIA just to add confusion to the
presentation.

First slide then, this is a standard disclaimer. First time | did this, | read this verbatim, word for word. I'm not going to go
through that again. The main takeaway here is that this is for informational purposes. It should not be relied upon as
official guidance. And any errors in this presentation are mine. There's also nothing really substantial in this or substantive
in this. So | don't think anybody is going to run the risk of acting on anything here anyway.

Our organization-- so when we presented last April, we had just gone under reorganization. It was hours old. And we're
still trying to figure everything out. We've had a good six months now, more than six months, to try to figure things out.
And things are in the process of settling in. There's still some communication issues that we're trying to work out.

But this is the broad structure. So there's me, the director. There are five technical advisors. Elysse Lessner is the
enforcement technical advisor, Scott Stacey for our data, Karen Sutterer for survey, Penny Keller for regulations and
clearance and Cheryl Dobie for state oversight. We are aligned along five branches that reflect the primary product line of
the agency. So we've got a survey branch led by Dan Hesselgesser, an enforcement branch led by Latoya Laing, a
logistics branch led by Karen Fuller. And that's the one that probably is most not immediately obvious what the logistics
branch is. And the logistics branch is the catchall that grabs all the stuff that doesn't fall neatly in one of the other
branches. They handle data. They handle our budgets. They handle FOIA requests and that type of thing. Regulations
and clearance is led by Angie Daubert. And then the state oversight branch is led by Raelene Perfetto. One of the things
that was a major priority when | came into this role three years ago was to stabilize the CMS leadership team. There had
been a lot of turnover in the years previous. I'm really happy to report that our team remains the same from last April. And
the only changes from the presentation a year ago is some of our technical advisors have been assigned to the positions
permanently. So we've been able to bring stability to leadership, which is really important to move any program forward.

So the number of labs, how many labs there are-- this is always an interesting slide. So you can see right now the number
is 314,000 roughly. If you have an extraordinary memory, you'll recall the last time | presented this, it was about 317,000.
There's a couple of reasons for the decline. Historically, we've counted on pretty much a 2% growth in the lab community
year after year. As you know, during the public health emergency, there were a lot of labs that sought certificate to provide
COVID testing. We are seeing those labs decide that they were just in it for COVID, and they don't want to continue being
a lab. The number that's most telling for that is the certificate of waiver number. So we see there's roughly 255,000
certificate of waiver labs right now. Last time | did this, that number was 257,000. So a good 2/3 of the decline is from that
laboratory setting. Certificate of compliance and certificate of accreditation are roughly the same as is the exempt states
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and PPM. The other difference is just the way we are collecting this data. So during the public health emergency, one of
the flexibilities we offered was to allow a laboratory to begin testing as soon as they submitted their application. It was
really important at the time because feed-in testing was the priority. That's what we wanted to push. What we found is
many of those labs never paid because under the normal circumstances, a lab has to pay their fee, and then they can
begin testing. We're no longer in a public health emergency. So we've gone back to our traditional approach requiring a
lab to pay before they can begin testing. And that is further contributed to this overall decline. Maybe next time there'll be
a slight decline as well. But I'm hopeful we'll see progression in our numbers going forward.

So this was the slide that | presented last year or last April. And during that presentation, everything that was highlighted
were things that we accomplished. And there are a couple of things here that are evergreen. So improved processes are
evergreen. Modernizing the CLIA program is evergreen. And the engagement is evergreen. The adherence to
enforcement timelines is something we didn't quite achieve. So one of the things | wanted to share is that when we have
these goals-- and if we don't make them, it's not like we go shucks and move on. Latoya Laing, the branch manager of the
enforcement branch, has done an amazing job leading efforts along these lines and with the assistance of her entire team
and Elysse Lessner, the technical advisor. So | want to go over what they've been able to accomplish in terms of
enforcement because | think it's really impressive.

So these are enforcement frames for our reorganization, so roughly March of | think last year, 2024. But regardless,
March 2024, we had 97 cases. The number of days before it reached us was an average of 50 days. So the state
agencies, they identify condition level non-compliance. They work with the lab to try to return to compliance. If they're
unable to do so, they refer it to us for enforcement. And you may look at this and say, OK, well, what's the big issue? One
of the concerns is there's a regulatory requirement for us to impose a suspension of Medicare, Medicaid payment if there
is a condition level non-compliance for 60 days or more. It doesn't give us much time to act on it and definitely doesn't
give us sufficient time with notice requirements. In the enforcement process, there is a notice expectation where we
propose a sanction, give the laboratory the opportunity to respond to it, and then impose it later. So the average time to
propose a sanction is 120 days. So you could see that as well above that 60-day period that we're looking for.

And the average imposition was 128 days. The average total enforcement days is 138. The reason that number is
concerning is we had more than a third of a year. That's a laboratory that has serious non-compliance. We want that shut-
- we want that lowered significantly.

So let's look at what Latoya was able to do. So this is a shorter period. So this is through September 30, 2024. There are
30 cases we looked at. The average pre-enforcement day was 24.89, proposed day, 22.1, imposed, 57.58, and total
enforcement days, 66.29.

So looking at a comparison there, what that looks like-- she reduced the pre-enforcement days by more than 50%, which
is fantastic. The average proposed has been reduced by 81%, which | think almost is not possible. Average imposed
reduced by 55%. And the total enforcement day was a reduction of 52%. That reflects a really remarkable step forward in
ensuring quality. So to reduce the time that there is testing that we can't be assured is accurate and reliable by 50% is
pretty extraordinary. So | just wanted to give a shout out to the enforcement team for this accomplishment. I'm really proud
of it.

So these are some of our goals for 2024 and beyond. This will be updated in April with new goals. So in 2024, what we
wanted to accomplish is to ensure that 50% of the CLIA certificates will be electronic and available online. We've got that.
And | will say about this electronic certificate, it's great to have it on QCOR. Anybody could see their certificate there. But
just having a certificate that's available electronic, online. That's good. That's great. But that isn't really the goal. Really the
goal is to be a fully electronic process. So that's something I'm going to address a little bit later. But we do have this
specific goal. 50% of them are online, which is outstanding. We intend by the end of this year, calendar year, to issue the
new interpretive guidance on the new fee, histocompatibility personnel, and alternative sanction rule. So that will be
highlighted out next time. We addressed some really significant inconsistencies related to survey team size, time spent on
surveys citation rate especially with respect to APHL labs. In a future presentation, I'm going to share that data because
Dan Hesselgesser has worked really hard along with Karen Sutterer to bring that into line. We see the tracking
enforcement actions. We went over that. And the last goal there for this year to make the CLIA certificate of compliance
surveys available on Q shore. This has been a little more challenging than we expected into making sure that there's
automated redaction programs in place, in case there happens to be PHI, PIl included on a survey finding. This may have
to be kicked to year three or later. We're going to have to take a look at that. But this is really born-- when | gave a
presentation to the accrediting organization, they were really concerned about this and wanted to know why we were
doing it. And it is to further goal of transparency primarily. And a second reason is the number one request we have when
we get FOIA requests is people want to see the 2567. They want to see the survey report for a lab when there's a
concern. And there is an obligation under FOIA that if an agency knows that a particular type of information is commonly
requested and it's going to be commonly requested that we proactively make it available. Year three goals, | won't go into
this too deeply because Victor did an outstanding job. But Lab Director University is one of the things, again, I'm really
proud of. Our work with CDC on this is pretty extraordinary. Cheryl Dobie is leading the effort from the CMS side. And
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that's going to be a really powerful tool when that is up and implemented. And then more long term, we're going to revise
our enforcement letters because they're written very lawyerly right now. And they're very difficult to read and understand
and are complicated. So plain language those. And then look at our budget allocations to make sure that they are fair and
standardized. And the year five-- again, that's expanding the Lab Director University effort to other areas and then looking
at our survey process overall to make sure that it's subjective, consistent and hopefully computer assisted.

Some additional accomplishments, in conjunction with CDC, evaluated all the proficiency testing providers to ensure
they're ready to go with the new PT regs and are going to hit the ground running in January 2025. | mentioned during the
electronic certificate item that our larger goal is really to be fully electronic. So we are fully electronic with 35% of labs,
which is really excellent. But we need to get further. We need to get 100%. So we have a plan in place to convert to a fully
electronic process by 2026. Victor mentioned the BD BACTEC blood culture vial issue, which we had a lesser role in that
because the CLIA requirements didn't change that much. But we were participants in that effort-- provided an additional
certification for cytotechnologist, eliminated survey backlogs in eight states. So this is really understating the
accomplishment because when | put this presentation together, | think | didn't realize the scope of the accomplishment.
So during the public health emergency, there were survey backlogs that resulted-- surveyors were unable to survey for a
variety of reasons. Some states diverted them to other more pressing public health emergency issues. People had
personal health concerns. There was PPE shortages. There are a variety of reasons that resulted in survey backlogs.

So when we were looking at states efforts to eliminate these backlogs, they were trained to survey their way out of it. And
if a state has a backlog of just one survey, so going back two years, and they start surveying every year to catch up with
that backlog, it would take four years just to get caught up. And it would then also quadruple the cost to the program.

And when we were looking at that approach, we didn't see a lot of value in it. Because when a surveyor comes into a lab--
and even if there was a backlog of a survey or two, they are establishing compliance with all the CLIA regulations current.
So we know when they leave the facility or when corrections are made, that that lab is current. So we didn't see the value
and actually saw it as a really inefficient use of program resources to do back surveys. We moved their certification up so
that they're compliant going forward. That was one aspect of it. Another aspect was the states that their concerted efforts
to eliminate backlogs and get caught up-- we had federal surveyors that went out and volunteered to help states that
either had backlogs. Or they had surveyors that were unavailable for a variety of reasons to ensure that they maintained
the current status with their survey workload. And all in all, over the course of six months, this eliminated the backlog by
33%, which is really significant. And then additionally, we have databases to monitor our communications with the state
agencies. And then we've improved or increased our reengage. That's the word I'm looking for. We re-engaged our
regular communication with the accrediting organizations and exempt states.

New policy memos. There was only one. And it was really a technical correction. Some analytes weren't categorized
under endocrinology. And one of the units was incorrect in the Federal Register. We published a correction in the Federal
Register to correct that. And then we published a memo just to give everyone notice that these corrections were made. It
was really a minor memo. There were two new administrative memos. And these are pretty standard. We do these pretty
regularly. The SAFER is something that we do every year. The budget call letter is something we do every year. And then
we had some administrative revisions to how we're looking at plan to corrections and allegations of compliance and then
had the memo about the new board certification for cytology. But with that, | think that's it. We're still a little bit over. But |
went through that little quick to get us back on track.

CLIAC CHAIR: Thank you for the update. The updates have been fantastic so far this morning, just a ton of information
shared. So really appreciate it that still holds questions for the end. And we could roll right through to the FDA update.
Courtney?

Food and Drug Administration (FDA) Update
Courtney H. Lias, PhD, FDA Ex Officio

DR. COURTNEY LIAS: Thank you, Jordan. I'm Courtney Lias, again, director of office of in vitro diagnostics at FDA. And |
have a few updates since last April. So next slide, please.

First, just to remind you here at FDA in our office, we regulate the full spectrum of in vitro diagnostic tests. And that
includes pre-market regulation. So when companies are developing new types of tests or new tests of similar types, they
come to us to get pre-market authorization. And then once they're on the market, we have requirements and work with
companies to make sure that those tests stay safe and effective for use in your laboratories. We provide guidance. And of
course, you're familiar with some of our activities when there is a 564 emergency. So next slide, please.

One of our key areas right now really is home use testing. And it's an area that's been around for a while but has gotten a
lot more attention since the COVID pandemic. Given the usefulness of having COVID tests at home to help people make
decisions about their activities, health, and family. And some of the advantages of expanding the availability of home use
tests of various types is that they really do help in a lot of ways people to have additional privacy or access to tests that
they might want. They may not have to wait for an appointment with their physician. They may be able to transition sooner
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from a health care environment back home in some cases. And they might be able to help mitigate the spread of some
conditions if they're able to get access to testing that they might not otherwise have access to. Next slide.

When we are assessing whether or not something is appropriate for home use-- and that would include home use with a
prescription or home use without a prescription. There's a lot of things we think about. And this slide shows a subset of
those things, certainly not everything. One of the important things is specimen type. So we really do consider how easy
would it be for somebody at home to get a specimen. A very common specimen type at home is urine, for example. It's
very easy for a home user to collect a urine specimen. An additional home user type might be capillary blood with spring
loaded lancets and home capillary blood collection devices. But it would be harder to collect venous blood at home at the
moment. And there's some types of specimens where it might be more simple for someone to collect a nasal swab. It is a
little bit more challenging to collect a nasopharyngeal swab or throat swabs. And so really the design of the collection
devices and the design of the test itself matters a lot when you're putting a test over the counter or for use without the
assistance of a trained laboratory professional. We also consider the complexity of actually running the test. So many of
these you'll see are similar to pregnancy tests, which have been around for a long time, where it's a lateral flow
immunoassay that's relatively simple to use. But there's other models as well that might be designed in a more complex
manner. But hopefully running it is very simple for the person using it. And we also consider the design of the product
itself. You certainly wouldn't want a product that had toxic reagents, especially if people have young children running
around or if they may not have personal protective equipment to use while running that test. And then finally, the labeling
and the instructions and making sure people understand both which tests to select and when to select them and how to
use and interpret the test is really important. So the instructions-- making sure people understand them and don't misuse
them is really important. We have a lot of stories about consumers who misinterpret how to use home use tests, for
example, putting them in the microwave to disinfect them or using specimen types in a way that isn't intended. And so
critical evaluation of how people might interpret your instructions is always important. Next slide, please.

Even given all this stuff, we have a really long history of having home use and home access tests. And in the last 10
years, we have authorized over 400 of them and many more even before that. So lots of them have been around for a
while, including pregnancy tests and blood glucose tests. But each year we're getting more and more. And | think you all
realize this. But one of the areas that's fastest growth in the home use environment is infectious disease with a real desire
to provide more and private access to infectious disease testing for Americans. And so we're really working hard on that.
Next slide.

In April, | updated you all on an announcement we made earlier this year related to how we might optimize the regulatory
pathway for certain types of IVDs that come to us. And so we announced that we plan to reclassify, with respect to FDA
regulation, most of our high-risk tests. And what this means is these tests are still high risk. But we've learned enough
about them. And what types of things can be done to mitigate those risks to acceptable levels such that we can put a
lower regulatory burden on those tests? And so we do what's called down classify. That requires rulemaking, which
means making or changing a regulation. And so the process can be relatively long. But since April, we do have some
encouraging updates. On September 25, 2024, we were able to put out a proposed regulation, meaning we are proposing
to downclassify tests for hepatitis B. And this would include antigen, antibody, and nucleic acid base tests for hepatitis B.
And there is a comment period for that proposed rule that ends in November 25. So if you have any comments on that,
please submit those to the docket. We'd be very interested. And then on October 23, 2024, we issued the final order, so
the actual downclassification of CMV assays for transplant patient management. And so those assays are no longer in our
highest category called pre-market approval. Now what's called 510(k) or pre-market notification pathway can be used for
CMV tests. And we have additional reclassifications in the works, including our intent to reclassify companion diagnostic
tests. So we'll continue to keep you updated on the progress for this. Next slide, please.

| know you've heard some about this. But we continue to work very closely with the CDC, with NIH, especially the ITAP
program, with CMS, and BARDA and others on the response for the highly pathogenic avian influenza. And a lot of our
efforts in this area have been assessing current flu A tests to find out whether or not they would be helpful in the response
efforts. And luckily, most marketed flu A tests are expected to detect this avian influenza strain with a positive result. And
so | wanted to highlight today that we have a website that lists our influenza A diagnostics that are available as a helpful
resource for people who are looking for flu A tests. And we'll continue to keep you updated as we get information that may
help in this type of response. Next slide, please.

In addition, we continue to work on COVID and impacts, two of our areas that do have 564 emergency use declarations. |
mentioned last time that we are encouraging people who have emergency use authorization for COVID tests to transition
those into traditional marketing pathways. The advantage of this is that your test can then be available with a lot more
certainty for longer, for example, if the public health emergency were to end. And we have already transitioned into
traditional pathways on a lot of tests. So we encourage you, if you have one of those, to reach out if you're not sure how
you could do that. And for impacts, we continue to work very closely with CDC and others to make sure that tests are
adequately available across the country for old and new strains alike. Next slide, please.
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Sometimes we have cases where tests are on the market that are no longer suitable for use. Last May, we put out a
safety alert related to Cue's COVID-19 tests because of some modifications that resulted in an increased risk of false
results. Since then, Cue Health has removed those tests from the market. And they are no longer available. And in
October, we actually revoked the emergency use authorization for those tests. And they have been recalled. So this is an
example of a case where a test may be working. But when it stops working, we really do work with the company to try to
mitigate the risks to patients. Next slide.

One really exciting effort that culminated in June of this year is the effort to put out a point of care molecular test for HCV
as a really huge step in the test to treat program toward the reduction or elimination of HCV in the United States. And so
through the ITAP program, Cepheid's Xpert HPV test was authorized after basically starting the studies in January. It was
authorized by the end of June. So it was an extremely efficient teamwork between CDC, NIH, FDA, Emory and others to
make sure that we could get the information we needed to put this really important test out there. And the impact, as you
all know, is that patients, including underserved populations that may have been difficult to treat before now can get
tested, get the results, and potentially start treatment during the same doctor's visit. So we're really excited about the
potential that this tool can provide in this area. Next slide, please.

In the home use area, we have a couple of announcements as well. In August, we authorized the first over-the-counter
syphilis test. So this is a capillary whole blood test used at home in 15 minutes to get an initial result for syphilis as a way
to help people make decisions about how to interact with the health care providers. It's certainly not a replacement for
interactions with health care providers. But it is another tool to try to increase testing in an area where people may be
hesitant to test. So really, congrats to the teams that made that happen. Next slide, please.

We also expanded the indication for Insulet's SmartAdjust technology for diabetes. So previously, automated insulin
dosing systems, sometimes previously referred to as artificial pancreas but now called AID systems, automatically adjust
insulin and deliver insulin based on continuous glucose monitor readings and have been solely available in patients with
type 1 diabetes. But with this authorization, the Insulet SmartAdjust technology AID system is available for millions of
people in the United States with type 2 diabetes, who rely on insulin. It's a really exciting development because these AID
systems have really been shown to improve glycemic control in people and to maybe, more importantly, really significantly
improve their quality of life. So we're really excited to see the impact that this and other developing technologies may
have. Next slide.

In the home use area, again, we in October authorized Healgen's combo flu A/flu B and COVID 19 home-use over-the-
counter test through our traditional marketing pathway. And so while we had had similar combination tests for flu and
COVID out under emergency use authorization, this represents the first traditional pathway market authorization and will
create a pathway for other of the emergency authorized combination tests to reach the market more permanently through
this traditional marketing pathway. So this was a great partnership as well with the ITAP program that performed the
validation for this Healgen authorization. Next slide, please.

And finally, got through this very quickly, it's been a year for colorectal cancer screening tests. So we actually had three
approvals in the colorectal cancer screening arena that | wanted to highlight. The first is Geneoscopy ColoSense test,
which was approved in May. This is an RNA-FIT plus occult hemoglobin test meant to screen for colorectal cancer.

The second, in July, we approved the Guardant Shield, which is the first cell-free DNA blood-based screening test
approved, which can provide alternatives especially for average risk individuals. And then finally, Exact Sciences has
updated their Cologuard test to the Cologuard Plus. And that was approved a few weeks ago and will soon be available.
And these types of screening tests are meant for people at average risk of colorectal cancer and can provide options to
people who may otherwise not get screened. And so there's really a lot of hope in this area that we will reach a lot more
people. Next slide please.

| went through this very, very quickly. | am happy now or later to take questions from the panel. But anyone who has
questions for us, here are some ways to find information. And please don't hesitate to reach out. And with that, I'll close.
And | really look forward to the discussion later. Thank you.

CLIAC CHAIR: Again, thank you all for all the updates. They were probably the largest amount of updates we've had at a
CLIAC meeting that | recall. So we do have five minutes. So I'll open it up to the committee to see if there's any questions
for any of the speakers that provided the updates. And we can finish this off before we break for lunch. Any questions
from the committee? [CLIAC MEMBER], | see you raised your hand first.

CLIAC MEMBER: Yes. Thanks, everyone, for providing these updates. | have a few questions. | wanted to start maybe
with Victor. | think when you presented the information on the various emerging pathogen, that was really cool. I'm
curious, how do we determine-- how does the CDC determine which one to focus on? So, for example, this summer EEE
virus was raging a little bit in New England. But | didn't see any discussion of EEE. So how do we decide when or what
organisms to focus and try to get diagnostic going for?
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CDC EX OFFICIO: | will say that, of course, CDC has its Office of Readiness and Response as well as our emergency
operations center and other activities throughout the agency. | admit to not knowing the exact process by which
pathogens are closely followed. So | can certainly follow up on that process to send it to both you and the rest of the
committee to answer that question because | am not intimately familiar with that process. | do get to see the reports. And,
of course, we're involved within the graduated response framework that we now have at CDC.

CLIAC MEMBER: Very cool. Thank you. The other question | had for you was related to the lab director university. Is that
what it's called?

CDC EX OFFICIO: Yes.

CLIAC MEMBER: So is this for individuals that don't have a board certification that they need to be trained on being CLIA
director? I'm trying to understand how that's different from a board-certified pathologist or microbiologist that's learned this
to the fellowship program, for example. So is this targeted to a specific group of MDs or the list that you had on that slide?

CDC EX OFFICIO: Actually, | will defer to [CMS EX OFFICIO] on this question.

CMS EX OFFICIO: So under our new personnel requirements, there's a regulatory requirement for any laboratory director
of a high complexity or moderate complexity laboratory. They have to obtain 20 continuing education units. There are a
variety of sources for these units. But they're all things that people have to pay for. And so what we wanted to do because
we have this regulatory requirement-- we want to create-- of course, that's freely available to laboratory directors-- is really
specific, specifically geared towards achieving compliance with regulations. And it's going to address one of our long-term
secondary goals where we've got the top 10 deficiencies. I've done that in the past where they're the same year in and
year out. And then a third prong of this is if we have a lab that has condition level non-compliance, Latoya and her group
can use that as an enforcement remedy. We could say because of this noncompliance, you must take this course so that
we know they've got the training to address the non-compliance.

CLIAC MEMBER: There you go. Thanks, [CMS EX OFFICIO]. [CLIAC CHAIR], do | have time still or | have to shut up
now?

CLIAC CHAIR: Ifit's all right, let me-- | see [CLIAC MEMBER] has a question. We have time for one more, so | apologize.
Let's let [CLIAC MEMBER] have the floor. Go ahead.

CLIAC MEMBER: Quick question. With all of these point of care influenza assay, for example, I'm recalling how the EIA
assays had to be retested every year to make sure that they were detecting the various strains of influenza being spread
through the communities. Will that apply also to these point of care tests that people are doing at home? Thank you.

FDA EX OFFICIO: Yes. All the flu A tests will be assessed in the same manner, including the over-the-counter ones.
Thank you.

CLIAC CHAIR: And, well, with that, we are right on time. So thank you all very, very much. We'll now take a one hour
lunch break. | guess if you're on the West Coast, it's probably more appropriate to call it a brunch break. And we will
return at 1:50 Eastern time. | believe that's 10:50 Pacific time. And we'll begin our CLIA workgroup report sessions. Thank
you very much and enjoy some food.

<+ Presentations and Committee Discussion
CLIAC Workgroup Reports

The Biosafety Workgroup
Michael A. Pentella, PhD

CLIAC CHAIR: Wonderful. Well, | hope everyone had a good lunch or brunch. And we'll move on to our first topic for the
day, which is-- the remainder of the day, we're basically going to have to CLIAC workgroup report outs. We're going to
start with the biosafety workgroup report, which is going be presented by the workgroup chair, Dr. Michael Pentella. And
this will be presentation 5 and report 5a that's on the CLIAC website. So as always, after the presentations, we'll have
some time for public comment, followed by a committee discussion. And so with that, it's my honor to turn it over to
Michael to take us off.
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DR. MICHAEL PENTELLA: Thank you, Jordan. I'm going to share my screen and then share this presentation. Go into
presentation mode. Hey, are you seeing it in presentation mode? Or should | swap to the present—

CLIAC CHAIR: Yeah. You probably should swap. We see the presenter mode.

DR. MICHAEL PENTELLA: There we go. Thank you very much. So to present today, first | want to remind the attendees
that CLIAC has issued five recommendations to address biosafety, dating back to 2001, the most recent being in
November of 2019. And those can all be found at that link.

Just some quick definitions-- we're defining the operator and the laboratory director here as the person who meets the
stated criteria. And then, there's a standard for the facilities that's listed there. And there's also subpart R enforcement
procedures at standard 93.1804.

Those all are important for considerations in this report. So the workgroup charge was provided to us to provide input to
CLIAC for consideration in making recommendations to the Department of Health and Human Services on the potential
additions to CLIA regulations and the need for solutions that will provide a safe working environment for the nation's
clinical and public health laboratories.

So to achieve that charge, we put together this workgroup members. And some of the members you'll note are members
currently of CLIAC. And others are past members of CLIAC as well and volunteers from the community with expertise in
this area. And so | won't list each name. But they were a great group of people to work with, very engaged. And we had
excellent conversations around the questions that I'm going to tell you about.

So I'm going to start with question one. And we looked at in-vitro diagnostic test instruments and looked at the design and
how it plays a key role in mitigating biosafety issues that arise during the routine use and maintenance schedules. So we
wanted to know how can interested parties better address biosafety for already established instruments and instruments
currently under development. So we started with question 1A, what mechanisms, best practices do manufacturers
currently use to assess biosafety considerations? And are there current mechanisms where end users can discuss or
highlight biosafety issues with the established instruments in the communities? And are there mechanisms currently in
place that can be developed that would facilitate collaboration between manufacturers and variety of clinical lab
representatives?

And we went on to discuss in designing new instruments, what biosafety considerations are there? And we wanted to
consider what considerations are typically given to biosafety with respect to the design. What's considered for the
robustness of instrument parts, the material to routinely decontaminate the instrument with, sterilization procedures, use
of disposable parts in the areas of the instrument that can be changed out. And also considered, are there mechanisms in
place that can be developed that would facilitate collaboration between the manufacturer and the clinical lab community
during the design phase so that new instruments could be developed with improved biosafety features in mind?

So for question one, our discussion points and consistent consensus are listed here. There's a consensus reached that
laboratories should have a requirement to perform a risk assessment on all instrumentation currently in use and before
purchasing new equipment. The second is laboratory equipment manufacturers do have protocols for disinfection and/or
decontamination. But they are mainly from the standpoint of the instrument itself to avoid or prevent cross contamination
for the specific agent that you're trying to detect so that you don't get a false positive. It was emphasized that often these
instructions are not clear. Or they may be hard to locate in the operating manuals. And they're focused, again, on the
patient versus the laboratorian who's operating the instrument. So we discuss that there are robust model systems and
appropriate assays that need to be created to generate biologically meaningful decontamination data that can be
extrapolated to an emerging pathogen because as we know, many emerging pathogens have been seen in the last few
decades. And the last point on this slide, instrument cleaning and decontamination guidance should be standardized and
easily identified in the instruction manual that's provided to the end user. You need a central location, repository or
website that manufacturers can use to post the guidance. And that would be very helpful for everyone involved. So that
was our consensus in discussion involving question one.

We moved on to question two. And we note, in these questions, laboratories receive and handle specimens that contain
unknown pathogens. Everything that enters a clinical or public health lab, for the most part, is an unknown pathogen and
routine basis. How can interested parties ensure proper biosafety activities for end users are established, effectively
provided, and communicated and followed by the end users? And are there widely-available training materials for
laboratory professionals that focus on instrument operation and cleaning and disinfection practices? Do currently available
biosafety training materials include sufficient information regarding instrument disinfection? If not, what minimum
information should be included in these trainings? And are there mechanisms in place that can be developed by
laboratories that would ensure annual biosafety training and/or competency assessment of the laboratory staff?
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So we took these questions to the workgroup. And the workgroup discussed informed consensus. Consensus was
reached that there is inadequate biosafety training related to instrument operation and decontamination. Training should
be developed to include the service engineer, the application specialist, the trainers and others who are not necessarily
medical technology trained. And it's the laboratory director who's responsible for ensuring that individuals entering that
laboratory are trained in disinfection and decontamination cleaning procedures, especially maintenance procedures. So
the next consensus point was partnerships with manufacturers are essential in developing training for new instruments.
And the third point is training should be provided for the entire laboratory process with people from different perspectives.
So you have to include different parts of the laboratory, chemistry, biology, microbiology, then also surgical pathology and
other different sections of all of the laboratories. Ideally, the training will include case studies and provide the learner with
more basic understanding of where the dangers come from and how to identify hazards, so they can do a risk assessment
on their own, and how to start mitigation procedures. So it was acknowledged that no standardized mechanisms are in
place to assess biosafety competency adequately for laboratory staff. And these should be developed. So those were our
consensus for question 2. There's four questions.

Moving on to question 3, what additions to the CLIA regulations could be made to ensure that laboratories are required to
have policies and procedures addressing laboratory biosafety? So we cite here the current facility standard 493.1101.
And part D indicates that safety procedures must be established, accessible, and observed to ensure protection from
physical, chemical, biochemical and electrical hazards and biohazardous materials. So we ask, should the CLIA
regulations be updated to include additional safety standards as related to facilities that could include but not be limited to-
- these items are listed below-- The proper workspace and ventilation to safely handle contaminated specimens for
pathogens. Pathogenic organisms at the appropriate biosafety level. Proper decontamination processes in place to help
minimize contamination. Appropriate biosafety equipment and personal protective equipment available in accordance with
appropriate biosafety levels. And lastly, a requirement to report results of highly infectious organisms, potential agents of
bioterrorism, and unusual multidrug-resistant organisms to state public health laboratories or CDC, as required by the
federal government's state or local government authority.

And then there is a part 3B to this question. Should CLIA regulations be updated to include additional safety standards
related to general considerations?

And we had discussion around question 3 and reached some consensus. We feel that revising CLIA's guidelines might
have cost implications for laboratories and should be based on the risk assessment process that each individual
laboratory performs to address their site-specific needs for each laboratory category. We further recognized and
reaffirmed that the FDA review process for new instrumentation does not include biosafety aspects but is more in the
context of potential cross contamination prevention or cross carriage of samples themselves to determine if there's a
potential for a false positive or negative result. It was agreed that the manufacturers should refine and provide the scope
of decontamination of laboratory equipment through the risk assessment process that they would do and provide this
information to the purchaser, the end user of the instrument. Defining the range of the risk assessment was emphasized.
It was agreed that the language should be comprehensive, including hazard assessment, mitigation, and performance
monitoring so a more specific definition of risk assessment be made available to clinical laboratories. And lastly, an
agreement was reached that reporting requirements for the identification of certain pathogens should be kept general but
noted that better synthesis and coordination are needed from the agencies on reporting requirements.

So that ended our discussion of question 3.

Our last question, question 4, we asked-- clear instructions and communication are key to addressing biosafety.
Therefore, how can manufacturers and clinical laboratories work together to provide clear, readily available biosafety
instructions for each phase of testing, for cleaning and disinfection practices and maintenance of the instrument? What
resources are available for manufacturers to gain biosafety-related input to develop appropriate instructions? We have the
EPA lists, OSHA regulations. And how can manufacturers gain input from biosafety professionals to aid in the
development of supplemental biosafety testing instructions for end users and service representatives? And lastly, how can
non-regulatory organizations like the CLSI and others, professional societies, help in this process for manufacturers and
laboratories.

So we had discussion and consensus around these questions. We concur that increased collaboration between
equipment manufacturers and clinical and public health laboratories need to be encouraged. It was suggested that
organizational approach between the interested parties would be more appropriate for developing these resources.

The workgroup suggested that FDA explore adding a requirement that the manufacturer provide biosafety guidance as
part of the product review and clearance. A common theme was the notion that a space should be created to serve as a
centralized repository for biosafety information that both the manufacturers and end users can access. And the workgroup
discussed updating CLIA requirements to include biosafety training as part of testing personnel competency requirements,
so part of the annual competency assessment. It requested the development of an implementation guide for the
competencies that already exist that are out there. It was clarified and reinforced that the manufacturer's instructions for
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use must be sufficient for users and manufacturers service personnel to accomplish disinfection and provide sufficient
detail to allow incorporation into the laboratory's site-specific risk assessment.

So now I'll end with providing what the workgroup agreements are. So as a workgroup, we agree that a standardized
definition for biosafety risk assessment should be developed and added to the standard. We agreed that language in the
definition of the biosafety risk assessment should be comprehensive about the risk assessment, including the hazard
assessment, the mitigation, the management, and the performance monitoring. Also agreed was that laboratories should
be required to perform a risk assessment on all instrumentation currently in use and before implementation of a new
instrument laboratory should consider biosafety risk when purchasing new equipment and must complete a risk
assessment before you purchase the equipment. And the workgroup agreed that the standards should be expanded to
clarify that laboratory workers and, in turn, the general population should be safeguarded and right now refers specifically
to the general population. And the workgroup agreed that the FDA requirement on biosafety risk assessment for device
approval would support clinical laboratory biosafety and the health of the public.

We went on to further agree that it's the laboratory's responsibility to obtain the written equipment disinfection instructions
and practices, preferably before purchase so that you could review it for your risk assessment. Additionally, end users
should incorporate the manufacturer's detail, instructions, and practices into their biosafety risk assessments and routine
practices. Further agreed was that clear requirement should be revised to include biosafety training as part of testing
personnel competency requirements. And we agree that there is a need for annual biosafety competency assessments.
And we agree that there is value in increased collaboration between the equipment, manufacturers, the clinical labs and
public health labs and regulatory agencies to improve knowledge of instrument risks and hazards and effective mitigation
and decontamination practices. We need additional research to determine the best path forward. So those are our nine
agreements that followed the four questions that we discussed. And we're ready for questions and further discussion.

Public Comments

CLIAC CHAIR: Excellent. Thank you for the presentation. Before we go to committee discussion, | know we have time for
public comments if any. Heather, do we have any?

CLIAC DFO: We have not received any public comments on this topic.
Committee Discussion

CLIAC CHAIR: So we could roll right into the committee discussion. And what I'll share to kick us off-- so what's one of the
lovely things about the workgroups as the output of these are agreements-- so the agreements are the committees cheat
code. So we have the ability to accept the agreements whole-- accept the agreements as they are. But also, of course, we
have the opportunity to deliberate and pick things apart if we would like to. So | would say for efficiency's sake, let's
discuss any of the agreements that we want to discuss a little bit more deeply or refine. And certainly, the ones that we
agree with we can just let pass through. So I'll open it up to the committee to begin asking any questions or provide any
comments.

DR. MICHAEL PENTELLA: Would you like me to put the agreements back on the screen, [CLIAC CHAIR]?

CLIAC CHAIR: So hopefully you all can see it. | believe Heather just put it up.

DR. MICHAEL PENTELLA: Thank you.

CLIAC CHAIR: Can you see them? | just want to make because | can see them. | want to make sure everyone else can.
DR. MICHAEL PENTELLA: All on one page. Great.

CLIAC CHAIR: Perfect. So if the committee wants, please take a second or so to briefly review the agreement, see if
there's anything you want to discuss. But | see one hand raised. [CLIAC MEMBER], please go ahead.

CLIAC MEMBER: Thank you. | just wanted a clarification on what we mean when we say that prior to purchasing
equipment must complete a risk assessment analogous to analytical verification. So the analytical verification occurs
when you have already purchased the instrument and you have on site to play around with. With most of these
purchases, you might have the opportunity to go to an AACC symposium to see the instrumentation. But no, as far as |
know, no vendor is really willing to drop a half million dollar instrument into the lab so you can play around with it. And so |
guess | would like a little bit clarification on what we mean by the risk assessment, theoretical or actual because that's
very vague.
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DR. MICHAEL PENTELLA: And maybe we can clarify that more by saying a theoretical risk assessment because you will
have it in your laboratory. But you should go through the procedures that you're going to use to utilize the instrument and
think through the steps and what are the risks, what are the hazards through the various steps of the procedures. And |
think when we say analogous to analytical verification, you're also thinking through, what do | need to do to verify the use
of this instrument? And you're thinking of that prior to purchasing it to make sure that you have the resources you need to
do that verification process so we can clarify that by adjusting that language. You think that will help?

CLIAC MEMBER: Yeah. Thank you.
CLIAC CHAIR: Sorry. Go ahead, [CLIAC MEMBER].

CLIAC MEMBER: So | cannot thank you for the work. And thank you for the presentation. | had a scope question because
as it stand right now, | know we do biosafety risk assessment on new things that come in the lab. And annually, | know |
have to sign those. But is this specifically for instrumentation. Is that the scope of the workgroup as opposed to just the
general biosafety in the laboratory?

DR. MICHAEL PENTELLA: We focused on instrumentation in this workgroup and the use of the instrumentation and the
risk that may present. But some of this, like the better defining what goes into a risk assessment, can be for the entire
biosafety plan for your facility because one of the things that we discussed as a workgroup is that interpretation of what a
risk assessment is is different for different laboratories. And by having a definition of what it is, then you could use that
definition when looking at instrumentation and use it for other procedures in your laboratory as well.

CLIAC MEMBER: So the reason I'm asking about the scope and the instrumentation-- and | think you guys alluded to that
because if | look at number 5, the lab may decide to approach safety or decontamination one way that's going to
invalidate the way the instrument's supposed to be handled. And so | don't know how you can have a specific definition
and the specific guidance. But every instrument, if those are not-- if that's not already part of the FDA approved approach
to that-- I'm wondering how if we're going to put the lab into situation that they can't really get out of-- so I'm curious to just
hear from others, how do we manage that?

CLIAC CHAIR: Thank you. [CLIAC MEMBER]?

CLIAC MEMBER: Hey, appreciate it. Opportunity to ask some clarifying questions. So this goes back to, | think, what
[CLIAC MEMBER] was asking about earlier with regards to the risk assessments. So one question for clarification from
the working group is whether or not this risk assessment for equipment and instrumentation would mimic that of which
what we are doing for pathogen-specific or methodology type of risk assessments. | do envision this might be a little bit
different. So | don't know if the working group had discussions on what those risk assessments would look like and
whether or not they should mirror or refer to these pathogen-specific or method-specific risk assessments that are
currently being done. So that's the first question. | have another as well.

DR. MICHAEL PENTELLA: So what the workgroup discussed is a risk assessment for instrumentation throughout the
laboratory, not just the microbiology area, where you may be working with specific pathogens. So we would assume that--
you would look at the blood sample, for example. And what pathogens would you expect to encounter in that blood
sample? And then take that reasonable steps to that risk assessment process. So | would say that this would be a risk
assessment that we were discussing that is not pathogen based. It's looking at the global risk of encountering a pathogen
in a sample.

CLIAC MEMBER: Thanks, Mike, and agree on the pathogen side. | think the other component that | had there was
method specific. And | think you're answering that as well, so not just looking at microbiological and pathogen but actually
looking at the actual principles of the assay and the method and looking at that as well. Thanks. And then one other one
with regards to clarification on risk assessments is looking at adding it to the CFR. That would then be auditable by CLIA,
correct? That is the intention?

DR. MICHAEL PENTELLA: That is the intention that the CLIA audits would include looking at risk assessments, would
include looking at competencies for individuals, for biosafety practices. So it would be much more inclusive for biosafety
practices than it is now.

CLIAC MEMBER: Thanks. That's all the questions | have on risk assessment. There's one more on another one. But I'll
pause there to let others ask. Thanks.

CLIAC CHAIR: Great. Thank you. [FDA EX OFFICIO]?
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FDA EX OFFICIO: Hi, Courtney Lias, FDA. | wanted to acknowledge that number 5 appears to be a recommendation that
FDA impose requirements on manufacturers to add information on disinfection of instruments to their labeling or as part of
their instrument instructions. And this is a request that we've heard in a lot of forums other than CLIAC. And | think we
understand why that would be a good approach for manufacturers of instruments to take to make sure that people
understood how to effectively clean and disinfect the instrument if they needed to without breaking the instrument. It's very
difficult for a laboratory to do that without an understanding the design of the instrument and materials that are used
inside. So we are currently working and talking with CDC on this. We have been talking with CLSI on this. And also, we
have recommended to the Medical Device Innovation Consortium called MDIC that they tackle this project. They are
currently considering whether they want to do that. So | mean to say that to say we support this issue. But my main point
here is that FDA requirements are not under CLIA. They're under the Federal, Food, Drug, and Cosmetic Act. And so
recommendation number 5 is not under CLIA's purview. So | note the recommendation and the desire for FDA to help in
this area. But | would recommend that CLIAC remove number 5 as one of the recommendations for that reason not
because it's not important but simply because it's not a CLIA requirement. Thanks.

DR. MICHAEL PENTELLA: Thank you for that explanation. And | am really happy to hear the progress that's being made
as well.

CLIAC CHAIR: Thank you for that clarification as well. | was certainly under the impression that CLIAC could have
recommendations, so any of the three agencies that are part of the CLIAC. But we can certainly figure that offline. And |
appreciate the comment that you've already-- are addressing that as well. One thing | will say before | go on to the next
question is, obviously, because of some of the things [FDA EX OFFICIQ] brought up, a lot of this burden will fall on the
manufacturers. | think it's appropriate to have the laboratories do their own risk assessments. But risks of aerosolization
inside an instrument or things like that, we as end users won't know. That's really got to come from the manufacturers for
that information. So | know it's littered throughout these agreements. But highlighting that regulatory manufacturer end
user partnership in this is going to be really critical for success.

DR. MICHAEL PENTELLA: Absolutely. And that was discussed quite a bit, [CLIAC CHAIR], because we're looking to the
manufacturer to provide a lot. But we want the end user to have information of what they should be asking for as well. So
by adding that gives them a bit of authority to ask those questions of the manufacturer.

CLIAC CHAIR: Thank you. [CLIAC MEMBER]?

CLIAC MEMBER: So my question was somewhat similar because | knew FDA really couldn't make manufacturers do
certain things, Mike, although I'm concerned about a lot of stuff falling on the lab, like [CLIAC CHAIR] said, where they're
not expertise enough to know what's going on. However, | do think manufacturers wouldn't mind having that guidance.
And | know in the past, for instance, when we had Gl multiplex, we asked manufacturers in their use packets that they still
recommend to collect culture at the same time that they're doing their multiplex. So | do think that they're amenable to
those recommendations. | do think it will be very hard for certain labs to do it as what [CLIAC CHAIR] said. So | think it's
good to keep the dialogue open and that manufacturers typically will go to a site and say what do you like? What do you
not like? And they get that information feedback. I just think it is a recommendation we can put forward to them for sure.
The other thing is will this apply to CLIA waived sites as well? | mean, they're not using a lot of particularly intricate
systems although we're getting more and more molecular and more. And it's a specimen that could be contaminated with
whatever and spray it all over, having been a director of a CLIA waived site as well. So I'm just wondering where that falls
too. And | don't think we should ignore that. So that's my comments. Thanks.

DR. MICHAEL PENTELLA: Thanks, [CLIAC MEMBER]. We didn't intend this to be only high complexity or moderate and
high-- we intended to be all laboratory locations. And your point is well taken. And the need for education and training is in
these agreements as well so that laboratories will learn more about the risk assessment process, will learn more by
having competency assessments and will broaden the knowledge base throughout the laboratory environment. And that
will grow that culture of safety that we want to improve in all these clinical labs.

CLIAC CHAIR: Great. Thank you.

CMS EX OFFICIO: If | could just-- sorry, if | could just add there. So this regulation 1101 falls under subpart J. That would
not apply to certificates of waiver.

DR. MICHAEL PENTELLA: Thanks for that information. Would we need to put it someplace else, [CMS EX OFFICIO], to
apply?

CMS EX OFFICIO: We need a statutory change because we're really limited in our ability to provide oversight to the
certificate of waiver labs.
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DR. MICHAEL PENTELLA: Thanks.

CLIAC CHAIR: [CLIAC MEMBER], | know your hand's still up. You said you had a follow-up question. Then we'll go to
[CLIAC MEMBER] and [CLIAC MEMBER].

CLIAC MEMBER: Yeah. Thanks. So this actually goes back to [FDA EX OFFICIO] comment. And regarding agreement
number 5, Mike, did the workgroup consider the current landscape-- and | know you all had talked about manufacturers. |
really appreciate that and understand that. However, with the final rule of the FDA and LDTs, laboratories are now also
manufacturers. And so laboratories that are utilizing and creating, | guess, if you will an LDT or modifying are actually not
the manufacturer. So what the requirement or the intention of the workgroup have-- the requirement of laboratories
actually providing the biorisk assessment information as part of that submission to FDA-- thanks.

DR. MICHAEL PENTELLA: The workgroup did not discuss that potential. We did not discuss the LDT rule. And | also
recognize that if manufacturers put instructions for cleaning and decontamination and a laboratory chooses to change
that, then they have to go through and apply at the FDA under LDT. But we didn't get into that on this discussion with
these questions.

CLIAC CHAIR: Thank you. [CLIAC MEMBER]?

CLIAC MEMBER: I'm reading the first sentence of number 3 as we're sitting here discussing this important topic. But that
sentence is open for all kinds of abuse or all kinds of burden on the laboratory. What does it mean to perform a risk
assessment? Is it just biosafety? Or is it the entire risk that a device or an instrument might project on the laboratory? And
| suggest that a good laboratory that cares for the safety of its employees might have done this already. And how do we
fulfill this obligation is really my question?

DR. MICHAEL PENTELLA: Well, we as the biosafety workgroup focused on the biosafety risk assessment. So we could
add that term to number 3, so biosafety risk assessment.

CLIAC MEMBER: That would be helpful.

DR. MICHAEL PENTELLA: And by defining what that risk assessment should include, then we can better standardize
what laboratories are doing and make it easier for them to do the process-- to perform this process. So we want to
educate, train, and make it easy for people to do the biosafety risk assessment. And we'd like them to be at least doing a
virtual assessment before they purchase it.

CLIAC CHAIR: And along those lines, one thing | would add-- and I'm trying to keep track of all the modifications we've
been discussing so far. But one thing | would add as a potential-- well, | guess, it wouldn't be an agreement. But a
recommendation would be-- assuming this gets approved, the creation of a form or a training document or training
webinar, providing some guidance to laboratories on how to perform these biosafety risk assessments-- | appreciate that
number 3 is broad. We like things that are broad because a lot of room for interpretation but also being able to focus and
giving laboratories what's the first next step would be a great tool as well.

CLIAC MEMBER: Exactly.
CLIAC CHAIR: [CLIAC MEMBER]?

CLIAC MEMBER: Yes. Through your presentation, | was listening for one particular point of discussion and did not hear it.
And | wanted to wait until we were fairly deep into the discussion before asking this, which is manufacture and validation
of instrument warranties. This has come up rather pointedly three times. The first was during the Ebola sequence. The
second was during SARS-CoV2 and then just most recently with Marburg virus. And | think the biosafety assessment for
laboratories using instrumentation hits the wall when there's a question of the instrument being invalidated should a
specimen with a highly contagious, particularly hemorrhagic virus being put through it-- and we've gone round and round
in regional discussions-- this being the New York State Laboratory Leadership Consortium-- as to both what the biosafety
conduct and the laboratory should be, which is the purview of your workgroup, and the relationship with the manufacturers
as to when the instrumentation is invalidated, either through the agent itself or through the decontamination process. And
particularly with the comment from [FDA EX OFFICIO] about what is the jurisdiction of CLIA and CLIAC and what is the
jurisdiction of FDA, | bring the question forward openly, which is, where does this issue land and how do we deal with it
from the laboratory perspective, which is your workgroup?

DR. MICHAEL PENTELLA: [CLIAC MEMBER], we had a lot of discussion dating back to Ebola and the lack of

recommendations from manufacturers on how to decontaminate their instruments and also their lack of willingness in
some instances to service the instruments if you test the patient with a high-consequence pathogen. And we found that no
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one has that ultimate accountability, responsibility to hold the manufacturer responsible or the manufacturers themselves
stepping up to the plate because this costs them money to do this. And it's so difficult to find in their documentation at
times-- and sometimes it's not even in the documentation how to decontaminate instruments. And that's why we're trying
to build a groundswell of laboratorians asking by doing their own risk assessment, what do | do if | test a high
consequence pathogen on this particular instrument? So that will put the manufacturer in the position of needing to
answer that question. There was a recent paper published where they contacted 13 manufacturers and asked them, what
should | do to decontaminate my instrument after a high-consequence pathogen is tested on it. And they only had 3 of the
13 respond back. Consequently, we're at a very similar spot to where we were in 2014. And the efforts of this workgroup,
which we don't have the authority to do that-- CLIAC doesn't have the authority-- was to build the end user into the system
to be asking those questions before using this instrumentation. So does that address what your thoughts are, [CLIAC
MEMBER]?

CLIAC MEMBER: I'm not sure because-- and again, this is from personal-- I'll call it regional experience because this was
discussed at great length three times amongst the New York State Consortium is the biosafety protocols can be followed.
The decontamination per manufacturer recommendation can be followed. The warranty is still jeopardized, hence
placement of instruments in a pathogen laboratory for patients of high concern. The problem is a patient with a
hemorrhagic fever can present anywhere in the health system. And their initial emergency department evaluation samples
can run through the main lab. And the resolution at our consortium discussion-- and since this is the public record, this is
the New York State Laboratory Leadership Consortium, which has been meeting monthly since April of 2020 and is a
forum for discussing issues pertinent to laboratory operations amongst the 13 academic medical centers of New York
State. And particularly when issues like this come up, we aim to have New York State Department of Health on the line.
The resolution of this particular discussion about Marburg virus was-- what it hinges on is identification of a patient at risk
because a low-risk patient in the emergency department samples' going through the main lab is of sufficiently low risk that
this invalidation concern does not come up. But a patient of high concern-- and there are criteria for declaring that-- then
gets the treatment both of secure transport and very prioritized and selective initial evaluation through laboratory testing
and work with the appropriate public health laboratory for the specimens. And that was, in essence, our discussion to
navigate this issue of when is a patient of sufficient concern to potentially invalidate your instrument. That was where we
left it in our most recent discussion, which was only three months ago.

DR. MICHAEL PENTELLA: | see a big risk, though. And that's relying on the physician identifying that patient.
CLIAC MEMBER: Correct.

DR. MICHAEL PENTELLA: --early on.

CLIAC MEMBER: Correct.

DR. MICHAEL PENTELLA: As we know, that does not always happen. What the workgroup discussions around it is being
prepared for that before it happens.

CLIAC MEMBER: Thank you. Because that is the risk assessment. And that is precisely the landing zone for that risk
assessment.

DR. MICHAEL PENTELLA: Anywhere in this country, someone could have a patient be positive for Marburg today, Lassa
fever today. So consequently, we all have to be ready. And we have to ask that manufacturer before we purchase that
instrument, am | going to be able to test this sample on this instrument without invalidating my warranty, without losing the
use of it? Is it safe to use for other patients then? And we have to have the end user be prepared to ask those questions
because there's nothing that is a requirement of the manufacturer to make that happen.

CLIAC MEMBER: I'm in agreement with you. What | would add to the record is the risk assessment includes working with
the emergency department. It's not just a laboratory exercise. It's a risk assessment of patient intake.

DR. MICHAEL PENTELLA: Absolutely. Has to be a risk assessment for everything you're doing in your facility, from
drawing the sample all the way through to discarding.

CLIAC MEMBER: And in prior CLIAC discussions, we've asked the question, where does the lab responsibility begin and,
therefore, where does the CLIA accountability begin? So what I'm bringing to this floor is a regional discussion, which
makes clear that this is a team effort.

DR. MICHAEL PENTELLA: Yes.

CLIAC MEMBER: Thank you.
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DR. MICHAEL PENTELLA: Thanks.

CLIAC CHAIR: Thank you. [CLIAC MEMBER]? | think you're muted, [CLIAC MEMBER]. Can you hear me? You're muted.
DR. MICHAEL PENTELLA: [CLIAC MEMBER], you're on mute.

CLIAC MEMBER: Trying to get off.

CLIAC CHAIR: There you go.

CLIAC MEMBER: Sorry. Wasn't clicking fast enough. No, | agree with [CLIAC MEMBER]. The assessment has to be done
prior. And we went through this with a lot of Ebola scare in Rhode Island. And it was crippling for us. But the reason I'm
raising my hand is actually related to what was said before about the CLIA waived sites and that they wouldn't be
applicable to this safety biosafety conditions. And that concerns me not just in the CLIA waived sites. But [FDA EX
OFFICIQ] just mentioned that we're trying to do more things at home, et cetera, et cetera, which | knew this would come.
And what are we doing about safety at home too? So | don't think we can eliminate the CLIA waived or the at-home
testing as far as safety in some way. So | don't know how to get it in there. But | think it's something important to address
because it's only going to get broader and potentially more complicated and more likely to have contamination, so
anyway.

CMS EX OFFICIO: There's really no choice in that. Home tests are beyond CLIA. And the certificate of waiver, we simply
don't have statutory authority. It takes an act of Congress for us to have that authority.

CLIAC MEMBER: So I'm wondering, can something more fall into the manufacturer's realm for decontamination or
biosafety or anything like that? [FDA EX OFFICIO], you mentioned that when we try and use non-toxic agents, et cetera,
et cetera, in at-home tests. But | don't know what that basically means.

CMS EX OFFICIO: And not to speak for [FDA EX OFFICIQ], but, again, as she mentioned earlier, this is a CLIA advisory
committee. So we need to keep our recommendations to CLIA.

CLIAC MEMBER: But we're ignoring a big population. That's it.
CLIAC CHAIR: [CLIAC MEMBER]?

CLIAC MEMBER: Hi. | hear the conversation. And | was part of the workgroup. So | understand the stress on the
importance of the risk assessment. But as we talk through the elements of the risk assessment, a large emphasis is being
placed on reaching out to the vendor and asking them to provide information that's critical to the success of performing the
risk assessment. However, CLIAC and CLIA has no impetus. We have no ability to force the vendor to provide this
information. The lab is forced to ask the vendor for this information. However, if we place regulatory requirement upon the
lab to perform a risk assessment that really is required to need this information, | think we're applying pressure evenly
upon the lab from two different angles. Does that make sense? So unless we temper this a little bit, I'm afraid that we're
placing the labs in a uncomfortable position.

CLIAC MEMBER: It's a lot of work too.

CLIAC MEMBER: Yes. And | guess, to that point, risk assessment is a pretty complicated document to complete and
complete it accurately. And | don't know that most labs, especially moderate complexity labs, are truly prepared to
complete a risk assessment the way it should really be prepared.

DR. MICHAEL PENTELLA: Well, there are trainings out there and available further for free that can train people on how to
do a risk assessment. And you want to start somewhere, trying to build people's ability to develop the critical thinking skills
that they need to handle things safely. If you have a high-consequence pathogen go through your laboratory, the results
are going to be that you're going to have a lot of people being monitored for signs and symptoms of iliness for a good
period of time. And that's going to create a lot of stress in your laboratory as well. So it's better to have thought through it
by doing a risk assessment ahead of time than to be faced with an emergency on a lot of-- placing people in difficult
situations who may decide to walk and go to other job opportunities so they don't face this type of exposure.

CLIAC MEMBER: So perhaps there's a runway to be built with competency, assessment, training, and collaboration so
that we're building a runway for success instead of throwing everyone in at the deep end.
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DR. MICHAEL PENTELLA: And maybe there should be a phased work plan to bring this about because we do list number
8, the competency assessments. And maybe we need to have a plan of how laboratories could implement this
requirement and that could be developed.

CLIAC CHAIR: | think it's a really good call out because to [FDA EX OFFICIO] comment before about bullet number 5 in
terms of it being out of scope of CLIAC-- that is outside of our purview here. But in the absence of that, [CLIAC MEMBER]
point really holds true. If the manufacturers aren't required to provide this information, the laboratories could have a really
hard time doing a complete assessment. They certainly can do an assessment. The question is how complete will it be.
But what | don't know is if there's any changes to the CLIA regs or standards that would then make it part of CLIA and,
therefore, more circular logic that may have more footing to make it in scope in terms of a recommendation. But either
way, future potential-- so | think it's just something as we start talking about recommendations. How do we resolve that in
the absence of the lever to force manufacturers to participate in this? | suspect they will. But that may be overly naive.
And certainly, there'll be a spectrum. Some will. Some won't. We'll just have to resolve it when we get into the deliberation
of the recommendations.

DR. MICHAEL PENTELLA: I think number one is the most important, and that's to have that standardized definition of a
risk assessment. So we require that everybody perform a risk assessment to the same degree. So then we have
consistency. If manufacturers know what we're asking for, then they'll do their best to meet it because they want to sell the
equipment.

CLIAC CHAIR: And | suspect it could be relatively high level. Is it a closed system? Is there a risk of contamination of the
instrument itself by pathogens? Is there risk for aerosolization? It doesn't necessarily have to be pathogen specific but just
those general risks of contamination and risks to the end user. [CLIAC MEMBER]? Go ahead.

DR. MICHAEL PENTELLA: Well, | was going to add, we also have to think of the people doing maintenance on it. So
even a closed system at times has to be open and there is the risk of exposure.

CLIAC MEMBER: So | was just going to make a comment. But | think [CLIAC MEMBER] beat me to it. | think what we
don't want to do is put all this pressure on the labs to do these things when they may not have all of the tools that they
need to do that. So I'm wondering, instead of requiring-- | think we're using the word required a lot in here-- if we can have
more recommendations for the labs to do that. And | like the number one way you need to define this. Actually looking it
up, the CDC has a biosafety in microbiology on the BMBL document, making some recommendation for labs to look at
this document and develop a biosafety risk assessment but not necessarily making it a requirement, particularly when it
comes to instrumentation. So just wanted to reiterate what [CLIAC MEMBER] was saying to not put this pressure. The
second thing | wanted to ask, though, is this something where we also take into consideration OSHA's requirement for
safety of lab workers? So | don't know if you guys consulted that document. Is there some guidance there that we could
use as we're trying to make these recommendations?

DR. MICHAEL PENTELLA: You're referring to the general duty clause to provide a safe working environment for the staff?
CLIAC MEMBER: | was looking at the OSHA bloodborne pathogen standard.
DR. MICHAEL PENTELLA: The bloodborne pathogen standard.

CLIAC MEMBER: So if something like that exists, then we can maybe build on-- and the other thing | wanted to mention is
| know we're talking a lot of about pathogen. But one of the things that we had to deal recently with was prion. Yes, it falls
under-- considered pathogenic, but it was that moment where micro has a process and biosafety risk assessment. And we
know how to deal with this. But we had no our flow lab who never has to think about this kind of thing. So keeping in mind
the instrumentation, yes, for microbiology, | think we are sensitized to it. But this guidance will apply to all lab instrument
and that can be a big deal. So again, being careful how we word this so not to create more pressure on the lab but
definitely important.

DR. MICHAEL PENTELLA: | think it's important for us to recognize that more than just microbiology needs to do a
biosafety risk assessment because there are samples that contain pathogens throughout the entire testing system.

CLIAC CHAIR: Thank you. [CLIAC MEMBERY], I'll call on you. | just want to call out-- we have around 25 minutes left in
this session. So after [CLIAC MEMBER] comment, | want to try and focus us on our final recommendations. Now, again,
we can wholesale approve-- take the agreements and put them forward. | am hearing that there's some clarifications that
can be added to the workgroup agreement, such as reiterating the scope of this to the instrumentation piece. There was a
comment about it that the-- | don't know if theoretical is the right word. But the risk assessment being done obviously
before the instrumentation is in the laboratory, at the time of consideration of purchasing-- and there was a comment
before as well as in the chat about some kind of guidance document or guidance webinar on what would be the
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appropriate risk-- what would that risk assessment look like? So just food for thought because I'll start to pin us down to
making some formal recommendations. But before we go there, go ahead, [CLIAC MEMBER].

CLIAC MEMBER: | just wanted to-- point of clarification, when we talk about competency, we are talking a general
competency that would apply to multiple instrumentation. We're not saying that we're going to develop and require
individual competency for each kind of instrumentation. So there wouldn't be one for the chemistry analyzer in your lab,
one for your hematology analyzer.

DR. MICHAEL PENTELLA: It would be a general biosafety competency that would cover all your instrumentation in the
laboratory. Now, you could get more specific for some specific instruments. But you could have both the general biosafety
competencies, in which there is a document from CDC on biosafety competencies from 2015. So you could adopt those.
But you could make them more specific for your particular equipment and your laboratory. It would be your choice and
dependent on how you do your competency assessments.

CLIAC MEMBER: Could we just put general in front of biosafety for line 7? Because what I'm envisioning is somebody
interpreting that to mean that, within the employees file, there should be a biosafety training for each piece of equipment
that they rotate on.

DR. MICHAEL PENTELLA: So in number 7, you'd like it to read, the workgroup agree the CLIA requirements should be
revised to include general biosafety training.

CLIAC MEMBER: Yes, please.
DR. MICHAEL PENTELLA: That fits the consensus of the workgroup.

CLIAC CHAIR: So I'm not seeing any more hands raised. So let's see if we can distill this down to a draft
recommendation. Again, reflecting back to the group, it feels like we are in the refining phase and not negatively reacting
towards the workgroup agreements in general. So it's really more about refining scope and using some additional words
or verbiage. [CLIAC DFQ], | don't know if you've been able to document the ones we've mentioned so far, like the general
scoping its instrumentation, the word theoretical. And | will actually defer to the ex officios or the rest of the group as to, do
we have to totally eliminate number five due to a scope issue? Or if there's a way it could be reworded where it could be in
scope. Courtney, if you've got-- you're obviously probably the best one to give us guidance.

FDA EX OFFICIO: So | think the challenge for scope from my perspective is that this would require an FDA regulatory
action and not a CLIA regulatory action. But it sounds like the goal really relates to having manufacturers work toward
providing support for laboratories by validating instructions for cleaning and disinfection. So consider a CLIAC
recommendation to the manufacturing community to do x, y, or z with respect to validating cleaning and disinfection
instructions in their labeling. And cleaning and disinfection is what the official wording would be with respect to the labeling
and an FDA label. That's a suggestion.

CLIAC CHAIR: Thank you for that. And | wanted to split it up as well because there was the cleaning and disinfection
component. But | think we're also asking manufacturers to provide some information about general risk assessment. |
know | keep using the word, like "closed system utilization." But that's what | would want from them to say, hey, in this
reaction chamber, there's the risk of aerosolization that aerosolization could potentially impact an end user.

FDA EX OFFICIO: | think, though, the ability to what's called decontaminate here-- or what we call cleaning. In addition to
what you're saying, which I think is fine, is dependent on the types of agents you can use on that instrument, you might
actually damage the instrument or cause leaching of chemicals out of the instrument into the reagents or breach the
plastics inside if you use the wrong chemicals. So that's a lot of times what a manufacturer will look at is which types of
agents and what process you use to do a decontamination. And they also, in a lot of cases, are going to have to work
toward designing their instruments-- be able to be cleaned and disinfected effectively.

CLIAC CHAIR: And | think you mentioned it before, a lot of times the cleaning and disinfection are quite complex. You
need a field service specialist to come out to do it. Or laboratory personnel cannot. Sometimes requires to actually
partially disassemble the instrument. [CDC EX OFFICIQ], you have a hand up?

CDC EX OFFICIO: Yes. Hi. Can you hear me?

CLIAC CHAIR: Yeah.

CDC EX OFFICIO: Just a point of clarification on the agreement number five. As we discussed, these agreements-- |
would like to remind everybody that these were the workgroup agreements and now the committee should actually
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develop specific language for each recommendation. In other words, the agreements that are presented now on the
screen are the formal output of the workgroup. So | just want to make sure we clarify that rather than changing the
wording of those agreements that are on the screen right now. So, [CLIAC DFO], thank you for starting a draft CLIA
recommendation list underneath. Over.

CLIAC CHAIR: Thank you.

CLIAC DFO: And I will clarify that, for instance, if everyone looked at this and said, this is perfect, then, yes, you could say
the CLIAC advisory committee accepts all of these workgroup agreements as a recommendation. But since there is a
discussion around each one, then we should put forward recommendations related to those changes that you have
discussed.

CLIAC CHAIR: Excellent. So, [CLIAC MEMBER]-- and then | say, [CLIAC DFQ], | guess we could start dropping down
each of those lines to the recommendations. And we could do some minor scoping. Again, | want to caution against
precision of wordsmithing. But meaningful wordsmithing, we obviously we have to have that conversation. Go ahead,
[CLIAC MEMBER].

CLIAC MEMBER: At risk of returning to the same topic-- but it's the underside of the discussion-- is these are
recommendations for education and preparation. These recommendations do not make any statement about
documentation, auditing, addressing failure points. And the repetition is if the wrong decontamination process is used,
now what? In other words, does that then have consequences for instrumentation, status, and/or the validity of the
instrument for future use, which leads to the fourth of four points, which is validation of the instrumentation after the
disinfecting procedure. So | haven't heard discussion of, in essence, completion of the cycle. This isn't pushing a product
out there but without the backside of verifying that these things are done properly. This is a question, not a
recommendation. Does the virtuous cycle of assessment and correction constitute part of this workgroup's purview? And
should it fall into any CLIAC recommendations? | myself don't have a recommendation as such. I'm asking the question.

CLIAC CHAIR: Thank you. Any thoughts on that?

DR. MICHAEL PENTELLA: That did not come up in our discussions. And we did not look to the continuation of this over
multiple periods of time. We establish it to be put in place. And if these things occur, they can be part of the auditing
process. And that gives you some continuation. But we didn't go in that direction.

CLIAC MEMBER: And | think there's risk in this discussion saying and here's the whole regulatory framework for making
sure you're doing everything you're supposed to do because | don't perceive that was within the scope of this workgroup.
It does hang in the air, though.

CLIAC CHAIR: So | see [CLIAC DFO] busy reorganizing the agreements into recommendations. | think some of those
suggestions have already been included. Why don't we just start going through them one by one as she's refining them?
How does everyone feel about one? And we're not voting now. We're discussing. But does one reflect the conversation to
this group so far? Not hearing any-- seeing anyone raising their hand, I'll assume, yes. How do we feel about 2? 2 looks
like it was a combination of the original agreements 1 and 2. We're now being subverted. So take a second, please read
number two. Any questions or comments about 2? | was thinking a little bit. | think it's maybe too much of wordsmithing. |
think it's fair to say that the laboratory has a responsibly to request that information. Obtain is not up to us. It's the terms of
the manufacturer being able to supply it. But | don't think that should-- in the absence of it, | don't think it in the way of a
risk assessment. You could still complete a risk assessment without that. It may not be as thorough. But you can still
complete it. Go ahead, [CLIAC MEMBER].

CLIAC MEMBER: | was just a little-- it makes me a little confused that this part a says it should be comprehensive about
the risk assessment, et cetera. | get that. But later, we said—[CLIAC MEMBER] had suggested we say it's a general. It's
not specific to an instrument. And comprehensive to me sounds like every single detail there. | would say it should cover
the risk assessment. Or it should cover the risk assessment including-- | would say including identification of a hazard
mitigation management and performance monitoring.

CLIAC CHAIR: | hear what you're saying. | think the key part here and how | interpret the word "comprehensive" before
was that it wasn't just calling out the risk. It's calling out the risk and then commenting on what's the mitigation and
management and monitoring of it.

CLIAC MEMBER: And | get that. So that's why | said it should cover the full gamut. But comprehensive sounds like it
should cover--

CLIAC CHAIR: There a sense of--

27



CLIAC MEMBER: --everything.
CLIAC CHAIR: | hear you.
DR. MICHAEL PENTELLA: Are you looking for the term thorough risk assessment?

CLIAC CHAIR: | would say at this point, we're probably wordsmithing for the sake of wordsmithing. | think we're all
agreeing on the spirit. So | would say let's parking lot it and see if we can go through some of the others. Any other
comments on bullet two? [CLIAC MEMBERY], is your hand up?

CLIAC MEMBER: | just wanted to comment on the fact that a manufacturer may say we're not giving you that because we
want to come out and take care of it ourselves. So | would just clarify that piece that there may not be a role for the
laboratory in that disinfection. So | would add that part in there to clarify--

CLIAC CHAIR: That's why we picked the word to request. So you have to ask. It doesn't mean--
CLIAC MEMBER: Request and clarify. Am | doing it? Are you doing it?
CLIAC CHAIR: [CLIAC MEMBER].

CLIAC MEMBER: | was trying to think about this-- requesting the information from the manufacturer, and we're putting it
as a standalone bullet. But | think, essentially, that's going to be part of the work that the lab does to do the risk
assessment. It won't be the only piece because as we've been discussing, if the manufacturer doesn't have this or doesn't
give it to you, you still have to do it. So I'm wondering if there's a way for us to say, the lab has to perform a risk
assessment by evaluating ABC, including getting information from the manufacturer or requesting information from the
manufacturer, as opposed to making it like, this is your responsibility. You have to do that as a standalone bullet. It should
be part of the general work that the lab does, as opposed to just one requirement, if that makes sense.

CLIAC CHAIR: So | think, [CLIAC MEMBER], maybe in that bullet B-- or maybe even make it a sub bullet of A that just
part of that comprehensive or general risk assessment includes asking the manufacturer. So you could just make B part of
that sub bullet under A. I like the call out because it's basically telling the labs that not all the information must come from
them alone. Don't forget, reach out manufacturers. But obviously it doesn't end with only the manufacturers input. | feel
like we're getting pretty mature on bullet 2. How do we feel about bullet 3? Go ahead, [CLIAC MEMBER], while we're
working on that.

CLIAC MEMBER: Sorry. | thought | put my hand down. | feel like [CLIAC MEMBER] is in my head. So we're pretty much
there together.

CLIAC CHAIR: Good. [CLIAC MEMBERY], you had another comment?

CLIAC MEMBER: I'm just recalling an earlier discussion comment, which is 3 is perform a biosafety risk assessment. In
other words, this is a specific recommendation. So it should be clear what the ask is.

CLIAC CHAIR: Good call. Any other questions or comments on 3? [CLIAC MEMBER], | see your hand up.

CLIAC MEMBER: And [CLIAC MEMBER], just said what | said earlier. So we might want to make sure that this is
specifically a biosafety risk assessment. And trying to make this as uncomplicated as possible, | don't know how we can
do that for laboratories. And when is this going to be due and what constitutes an adequate biosafety risk assessment?
There's a lot of variables here that could be onerous to the laboratory.

CLIAC CHAIR: And | know it's said by a couple of people so far. And | was going to get to it once we got through this 1
through 5. But | think a recommendation to whatever the appropriate agency, likely CMS in this setting, would have some
educational output to educate the laboratory community as to what this looks like, what this risk assessment could look
like. How are we looking on number 4? [CLIAC MEMBERY], | see your hand up.

CLIAC MEMBER: Well, | was just going to say, in order for the-- this is a lot of work for the labs. And as someone
mentioned earlier, risk assessment is very complicated. But one of the ways you could actually get some information from
the manufacturer is when you're going to purchase it, you don't get the purchase unless you give us the information.

So I just think it's something to consider because we have before you implement. So | would just add it as a-- if we're
going to make this a mandatory thing with CLIA that they just know when's the right time to ask. And it would be

28



potentially before the purchase. With purchasing, we don't purchase it unless we know what the risk assessment is for this
instrument-- biosafety risk assessment. | don't know, just a suggestion.

CLIAC CHAIR: And is it a comment doubling down on something that's already here? Or are you suggesting adding
something?

CLIAC MEMBER: | don't know if you can put in as an example of how to get that information because as Mike already
said, they surveyed 13 manufacturers. And they only got three to call them back on this. So | think it's hard to get. So let's
make it easier for the labs. A suggestion. | don't know where to put it. | just think I'm thinking if | have to do this, when am |
going to ask for it to prepare, as [CLIAC MEMBER] said, for the inevitable.

CLIAC CHAIR: Yeah, | see what you're saying. | would say right, ideally, and it is commented here kind of before or during
the purchasing process. But obviously we already have a lot of instruments in our lab, and you may miss that-- you may
miss that time point as well. | still do strongly believe that even in the absence of a manufacturer providing meaningful
information, you can still carry out a biosafety risk assessment alone. Again, may not be totally thorough, but it's going to
be best you can with the information you have. So it's-- | still think it's doable without their participation. | do think,
especially if this becomes a clear requirement, that this will-- that manufacturers will-- majority of manufacturers will likely
start to provide such information. They only have to do it once and just hand it out to the laboratories that purchased their
equipment. Any other comments on bullet 4?7 OK, hearing none, I'll assume everyone's in agreement. How about bullet 57

CLIAC MEMBER: Doesn't really go anywhere.

CLIAC CHAIR: Yeah, | was just going to make that comment. It's not directed to someone or-- it's a really good-- the spirit
behind it is very meaningful and powerful.

CLIAC MEMBER: Right, but it doesn't go anywhere. Yeah. Yeah.
CLIAC CHAIR: [CLIAC MEMBER], | see your hand up.

CLIAC MEMBER: Yeah, so just for clarification, again, just considering what was discussed earlier with regards to scope
of this and going back to my comment about, again, the LDT rule, which | know the working group has said that they did
not consider that. My concerns still are there with regards to-- regarding the rule. And if there is an LDT, then the
laboratories are going to be forced to do this. And we've been discussing potential collaboration and coordination with
manufacturers. However, if they don't actually provide that, then where are we? So | guess my question is really about
clarification on where we stand and whether or not this is something that we are requesting that FDA actually goes
through and makes this a part of the approval or clearance process.

CLIAC CHAIR: Yeah, it's challenging because | know the LDT rule is technically out of scope of our purview of discussion
here. | would say in that rubric, the laboratories are manufacturers, and they would be the ones that would have to, |
guess, provide that information to themselves as both the manufacturer and end user. But again, | feel like I'm treading in
very thin ice right now in terms of what is in scope of our conversation.

CLIAC MEMBER: Yeah, and just real quick clarification on that as well as far as | understand it as well, Jordan, is that the
laboratories, being manufacturers, would actually have to submit this as part of their package to the FDA for clearance. So
it's beyond the lab to lab and lab to itself. But you'd have to provide this to the FDA. And that's where I'm concerned is the
ability of the laboratory to be able to do that.

CLIAC CHAIR: Yeah. So | think to [FDA EX OFFICO] point before is that that would be the relationship between the FDA
and the manufacturer, which is certainly out of scope of our conversation and actually under a completely different
legislative act as well. So that's where those changes would potentially have to be. And if | understand correctly, that's-- |
don't know if this type of biosafety risk assessment is part of that communication or submission packet already. Either
way, | think that element is probably pretty deeply out of scope of what we can do. OK, well, I think this is pretty
impressive. It's 2:15, or 3:15 right now in Eastern. And | think we did a really good job taking these agreements, modifying
them with our input. And here we have them. We kind of went through them all already. And it feels like we're at a pretty
mature state with them. So we can consider moving forward and going through a motion, seconding and approving and
voting. So does anyone have a motion for these draft recommendations 1 through 5?7 [CLIAC MEMBER]?

CLIAC MEMBER: I'll be parliamentary for just a moment. | will move that the recommendations 1 through 5 be accepted in
full with a single vote.

CLIAC CHAIR: Thank you. Do we have any seconds?
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CLIAC MEMBER: Second.

CLIAC CHAIR: Thank you.

CLIAC MEMBER: Although I'm sending [CLIAC DFQO] a comment. [CHUCKLES]

CLIAC CHAIR: OK. Is it a comment that we need to discuss and deliberate on?

CLIAC MEMBER: No, | think it's just she has in bullet 2, "laboratory should consider the provision of the written disinfect
instructions practices as a condition of purchase." Again, it may be that they clarify that because they may not allow you to
do it. It may not be something-- No, you don't do it. We come in and do it for you. So | just want to make sure that that's
clear. You know what I'm saying, [CLIAC MEMBER]?

CLIAC MEMBER: In the parliamentary procedures, this is a friendly edit.

CLIAC MEMBER: Yeah, it's a friendly edit. [CHUCKLES] We don't want to piss off the manufacturers.

CLIAC MEMBER: No, it was more to say that we won't buy your instrument if you don't provide us with the written
material. [LAUGHTER]

CLIAC MEMBER: To do or not to do.

CLIAC CHAIR: [CLIAC MEMBER], | see your hand up.

CLIAC MEMBER: Yeah, | think this is also hopefully a minor edit. Just the sequence-- it looks like number 5 maybe should
be number 3 so that we know how to perform biosafety risk assessments before we're told that we have to perform
biosafety risk assessments.

CLIAC CHAIR: Fair enough.

CLIAC MEMBER: So | was the one who made the motion. | modify the motion with the comments as given.

CLIAC CHAIR: Thank you. Do we have a second?

CLIAC MEMBER: | don't think | can second my own change. [CHUCKLES] I'll second it.

CLIAC MEMBER: Actually, you can.

CLIAC MEMBER: OK, good.

CLIAC CHAIR: OK. And then so please vote electronically with raised hands. All those in favor, please raise your hand.
CLIAC MEMBER: Not to be difficult, but with that change, point 2, bullet 2, no longer makes sense, really.

CLIAC MEMBER: Yeah, you do have to put something additional into it.

CLIAC CHAIR: To be captured-- to be captured by [CLIAC DFQ] in the—

CLIAC MEMBER: Yeah.

CLIAC MEMBER: Yeah. They should request the provision of written disinfection in practice.

CLIAC MEMBER: WEell, that's already part of 1. The intent of point 2 was to suggest to laboratories that they make the
vendors' provision of the instructions and practices a requirement of the purchase of their products.

CLIAC MEMBER: Yeah, OK.

CLIAC MEMBER: And if the disinfection is not required, they need to tell them that, that we will do it. It's really more that.
Are we doing it, or are they doing it, too? Clarify who's doing it when they purchase it.

CLIAC CHAIR: OK, so with an edit like that, do we have to go all the way-- do we go back to the motion again?
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CLIAC MEMBER: | do not think so.

CLIAC CHAIR: OK, then we are at the phase of voting. So everyone, again, raise your virtual hand. [CLIAC MEMBER], |
see your comment that your virtual hand is raised but you can't find the button.

CLIAC MEMBER: Tony helped me.

CLIAC CHAIR: Oh, you did? You figured it out? OK, good. All right, well, it looks like everyone-- certainly looks like we
have a majority, so thank you very much. It looks like this has passed.

CLIAC MEMBER: Thank you.

CLIAC CHAIR: OK, so we are at 3:19 right now. Why don't we take a 15-minute break, and we will be able to continue at
3:35. And we'll go on to our next and final topic, which will be a Next Generation Sequencing Workgroup report. So
operationally, it's going to feel very similar to what we just did. We'll have agreements, and we can decide if we want to
agree them wholesale or recommend them wholesale or modify them like we just did. So thank you. Let's take 15
minutes. We'll see you all back at 3:35 Eastern.

CLIAC MEMBER: OK, thank you.

CLIAC MEMBER: Thanks, Mike.

The Next Generation Sequencing (NGS) Workgroup
Nirali M. Patel, PhD

CLIAC CHAIR: All righty. Let's give a minute or so. Just everyone file back in. [CLIAC DFQO], what do you think. For the
people without cameras, it's hard to tell who's here and who's not.

CLIAC DFO: Yeah, we can go ahead and get started.

CLIAC CHAIR: Yeah? OK. All right, well, welcome back, everyone. We're on our home stretch for today. Obviously, we're
meeting again tomorrow. But we're going to close out the day with a report from the Next Generation Sequencing
Workgroup. It's going to be presented by the workgroup chair, Dr. Nirali Patel. And this is presentation 6 and report 6A on
the CLIAC website. Just as before, after presentation, we'll have some time for public comments, followed by our
committee discussion. And so let's get right to it. Nirali, kick us off.

DR. NIRALI PATEL: Thanks. Thanks, [CLIAC CHAIR]. And thank you all for being here to discuss our CLIAC NGS
Workgroup report about bioinformatics and its role in the clinical laboratory. Next slide, please, Heather.

This is just a brief history of the timeline that's taken us to get here. Back in 2020, when NGS was first getting
implemented in clinical labs at large scales, there was a request for information where the need to define the field of
bioinformatics as it pertained to the clinical lab was identified, as we currently have difficulty qualifying these folks as
laboratory testing personnel and their expertise is of critical value in the clinical laboratory. Next slide, please.

So again, this is just a bit of background of the actual history of our bioinformatics workgroup. We recruited last year and
had four meetings this year and came up with what | think are a pretty concise list of recommendations that we hope the
CLIAC group looks favorably upon. And so we'll go to our workgroup charge next. Next slide.

And again, our charge was to make recommendations as to how we could qualify bioinformatics personnel to be CLIA
laboratory staff and then fall under the purview of all of our training and competency requirements.

The next slide is our workgroup members who come from a diverse background of public health laboratory, industry,
reference labs, academic centers, community centers, and really fostered a lot of, | think, practical discussion. And as
you'll see in some of our recommendations, we tried to gear recommendations towards what we think really are those
minimum requirements to have bioinformatics staff from a diverse range of backgrounds be properly integrated into the
laboratory.

All right, so with that overview, we'll go to our first question, which was, what are the current regulatory requirements and
guidelines related to the role of bioinformatics in clinical and public health laboratories performing NGS? Next slide.

I'm going to try not to read off of these slides verbatim. But again, as | mentioned before, bioinformatics are a critical
component of the test system. And because they incorporate a lot of IT infrastructure, it's not just our usual HIPAA
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requirements and CLIA requirements. There's also information technology requirements and areas that during our
discussion aren't really bread and butter for me 90% of my time as a laboratory director. And so | think the discussion of
this workgroup really showed that bioinformatics personnel have a lot of overlapping responsibilities with our current
clinical laboratory staff. But they also have specialized needs for education and training that aren't currently allowable
under CLIA personnel roles.

So our next question was to actually create definitions. Because | think in order for us to identify what tasks and people
need to occur within this new subsection of CLIA staffing, we really needed to decide what those critical terms were.

And as we discussed this, we realized that while clinical informatics and health and laboratory informatics are important
for CLIA and our eventual transmission of results, we really narrowed it down to-- next slide, please-- really trying to carve
out what components of this bioinformatics role are really attributed to the laboratory test performance milieu rather than,
let's say, research and development activities prior to clinical application, or downstream activities such as data transfer
between institutions and, say, integrated health records. And so we really took a very narrow focus on really those roles
that were situated entirely within the laboratory and really had a hands-on responsibility for creating that finalized test
output. And we tried harmonizing our definitions, such that we weren't actually limited to those technologies and analytes
that we are using today. And so, as you'll see in our definitions and recommendations, we tried to create a really all-
encompassing set of terminology that wasn't so broad as to be sort of uninformative. We really tried making it something
that we don't need to re-form a workgroup 20 years from now with the next technology or the next slate of biological
molecules that we'll be able to evaluate for clinical care. And then finally, our final workgroup question was talking about
really what are these minimal educational requirements. And going from previous CLIA experience and the experience of
having these staff in our labs currently, we understand that there are two general ways to get into bioinformatics in the
clinical lab. One is a very structured, formalized training pathway, and another is our picking up of skills as you are
working in the laboratory, as you're exposed to some of these new technologies. And we had, | think, some really spirited
discussion around how to be, again, inclusive and acknowledge the variety of experiences that really lead to key members
of our team without, again, being too permissive and perhaps opening up roles to folks who may benefit from additional
qualifications and trainings, as currently there are no well laid out official certification programs that are acknowledged by
CLIA or CMS in this environment because we have not really defined bioinformatics in a clinical laboratory setting yet.
Next slide.

And again, we also acknowledge that there are different hierarchies of testing personnel. We know that our laboratory
director and technical supervisors need to be knowledgeable about NGS and bioinformatics when their high complexity
laboratories are performing these. And so how do we ensure that the laboratory director and technical supervisors do
continue to have appropriate oversight for bioinformaticians? And again, understanding that folks under the
bioinformatician roles can have various skill sets depending on the actual suite of assays and other members of the
bioinformatics team that may be present within their laboratory. It's very different if you have, say, a single bioinformatician
helping support a PCR-based, multi-gene panel versus a team of 20 bioinformaticians supporting whole exome
sequencing, for example.

And so this brings us to the workgroup question of do the current CLIA regulations apply to the personnel discussed? And
this is where we realized that, again-- and the whole reason the workgroup was convened-- is that CLIA currently comes
from a very biological wet lab point of view.

And so our bioinformatics teams are more based in what we colloquially call the dry lab-- data interpretation, analysis,
execution of pipelines and code. And so where do we define these personnel? And again, what are their educational
requirements? And the way we did this is, again, we had a very diverse group of workgroup members. And we asked
them to survey not only their internal labs but their professional networks to see, OK, what types of people are currently in
these roles? What roles do you have posted yesterday? What roles do you have posted today? What are the roles you
think you need three years from now? Again, to make sure that we take a very overarching view of not only the current
needs and current staff who we think are eligible, but those who will help us continue to drive clinical lab testing in the
future.

And so our first general agreement is that, again, we needed to create a very specific carve-out for those personnel who
perform bioinformatics data analysis. And we used the blood gas analysis carve out as sort of a template, again, to allow
us to create a set of guidelines that are similar in educational sort of tiering and pathways to those for current laboratory
personnel. And also to allow for those tiered responsibility approaches with general testing personnel, a general
supervisor who can assess competency, technical supervisors for those difficult questions, and then the laboratory
director who, while potentially not being able to execute the pipelines entirely on their own, understands the nuances and
limitations of the technology that is being used to deliver these highly complex results. Next slide, please.

Is this-- sorry. As this suite of information, | think, is potentially new to many of us, we did put a lot of, | think, repetitive
information in here to really call out, again, the importance of making sure that we understand the specialized
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requirements for these folks beyond the biological sciences. Again, a lot of these folks come to our laboratories from
backgrounds in mathematics, computer science, software engineering. And so we wanted to make sure that we didn't
exclude any potential pathways for entry into the clinical laboratory. Next slide, please.

Oh, | see what's happening. Sorry, Heather. My downloaded slides are slightly different than these. OK, I'm back to where
we are. OK, so the workgroup agreements. This is where we decided on three key definitions to include potentially in
guidance for updating of regulatory guidance and handouts. And number one was the fact that a bioinformatician is
defined as any individual who manages, processes, and analyzes biological data using specialized software. Again, we
had a lot of robust conversation of should we use proteomics, genomics, RNA, DNA methylation data? But we realized,
again, with CLIA being focused on clinical laboratory testing of biological specimens, we really thought that using the
definition of any biological data was really comprehensive and did help us apply the field of bioinformatics to the clinical
lab environment rather than the more general medical informatic data transmission of, say, progress notes and things like
that. And then for bioinformatics, we defined it as the interdisciplinary field that develops and applies computational
methods to manage, process, and analyze the biological data. Because again, the focus on the data that is generated and
what is needed to be done to turn that data into an actionable result or part of the test system. And finally, we defined a
bioinformatics pipeline as a set of multiple computer programs that may be run in series and/or parallel to automate the
process of analyzing biological data. Again, the computers are now evaluating all of the different base pairs. They're doing
the mapping, the aligning. And as we continue to get more complex evaluation of the biological molecules themselves, our
computer programs will continue to become more and more sophisticated and have additional layers. And so that's why
we realized that it was-- it was important for us to stay away from very concrete terms as potentially artificial intelligence or
just a software package. We wanted to make sure that this is something that can be flexible for future applications.

The next slide, | think, is where we have our discussion about really the educational requirements. And I'd like to flag a
couple of things here because ideally our workgroup would hope that these recommendations, after a lot of debate
amongst ourselves, would become a primary recommendation of CLIAC. So our first bullet point here is really to address
the idea of the homegrown bioinformatics personnel, which is, | think, the pathway that a lot of us have currently used to
qualify existing bioinformatics personnel, which is a person who meets the qualifications for testing personnel, performing
high-complexity testing from a biological sciences background. But because of the increasing complexity of bioinformatics
requirements in the laboratory, we debated what the ideal time for a person to get hands-on training in bioinformatics
applications, such as software deployment, pipeline design, variant analysis, what that timeline should be within the lab.
And so we talked about anything on the order of six months to two years. And | think we as a group settled upon two
years for someone from a more purely biological sciences background to be qualified as a primary bioinformatics testing
personnel to be at two years. Because as | mentioned earlier, one of the concerns about bioinformatics not being currently
covered under CLIA is that it does have such a different background in the sort of data sciences and computer sciences
realm. And so this was a topic of hot debate amongst our workgroup and will likely become a debate amongst our CLIAC
group here and potentially for public comment, if this proceeds forward. And so | really did want to flag that the two years
came about because of our acknowledgment that bioinformatics is truly a separate skill set than our more traditional wet
lab testing. And then again, to get back to a more traditional, what would it take for someone coming out of school to say |
want to be a bioinformatician in a clinical laboratory? What are the courses | could take to plan to become one, rather than
learning about it once they're in the laboratory and then making the transition over? We again modeled this along the
CLIA personnel regulations, where it is to have a bachelor's, master's, or doctoral degree in a wide range of disciplines
closely related to the principles and components of bioinformatics, which are bioinformatics, computational biology,
computer science, mathematical science, or data science. And then we recommended that they have at least one year of
documented laboratory training, performing clinical bioinformatics in a laboratory performing high-complexity testing.
Because again, while you may know the technical requirements of a pipeline, | think the regulatory aspects, as well as the
high-risk scenarios of incorrect applications of these, we really thought that in order for these personnel who had
potentially never interacted in a health care situation before to get the full understanding, they have a year of experience
working in this clinical laboratory testing. And then finally, because we know that new degrees are always evolving, and
they're named new things, what is the minimum number of credit hours in different backgrounds that you need? And we
settled in again from the current CLIA framework at least six hours of chemistry or biology, as well as 24 semester hours
of-- or sorry, | read that wrong-- 24 semester hours, of which 6 must be in chemistry or biology and 18 semester hours
that really deal with the core bioinformatics needs of bioinformatics, computational biology, computer science,
mathematical science, or data science. And we said that this could be in any combination because we understand that the
naming and placement of courses in different universities can be very heterogeneous. And again, we identify this as a
growing need. And so we wanted to be mindful of practical applications that wouldn't cause us to unnecessarily exclude
otherwise qualified candidates because of more of a clerical concern.

And then finally, because bioinformatics as a field is not actually-- was not even thought of when CLIA was first proposed,
we think that there are additional requirements for personnel responsibilities that would apply to these bioinformaticians.
And these three recommendations are that these personnel would develop and modify as applicable workflows,
algorithms, and pipelines needed for clinical bioinformatics data analysis. They would conduct bioinformatics, analysis,
troubleshooting, and resolution, similar to our laboratory technicians who do analysis, troubleshooting, and resolution of
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processing errors on the bench. And then finally, follow regulations and institutional policies related to the integrity,
privacy, and security of patient and genomic data in databases and bioinformatics workflow processes throughout the
testing process. And we made sure to end this with "throughout the testing process" because we do know that the data
generated in the clinical lab can be transmitted to outside databases. it can be used in research applications, clinical data
mining applications. But again, CLIA is focused on our processes within the laboratory. And so we really wanted to tightly
focus on ensuring the responsibility of this data integrity within our clinical testing pipeline. Thank you for that. | feel as
though | was both very specific and very general in my conversation. So | definitely would like for you all to ask questions.
Because as | said, the workgroup was a very diverse group of individuals who had a variety of opinions. But | think we did
try to synthesize them into a very practical and also actionable set of recommendations. So | want to make sure we give
you all the ability to move as many of these forward as you think appropriate.

Public Comments
[No Public Comments]

Committee Discussion

CLIAC CHAIR: Awesome. Thank you, Nirali. If | may, | want to reflect back at distillation and want the group to either
agree or disagree with the spirit of these recommendations. | want to make sure we have alignment on the spirit of them.
Then we could get into the details a little bit. So to reflect back, what | heard was bioinformatics personnel are different.
You're calling out that they need to be-- they need to be acknowledged. And you're suggesting both from a precedent
perspective as well as potentially content that we have a carve-out similar to the blood gas personnel.

DR. NIRALI PATEL: Correct.

CLIAC CHAIR: You're also recommending that we leverage the existing tiers that are commonplace in CLIA in terms of
tittes from personnel, supervisor, or whatever, but as well as the educational requirements that go along with each of
those title tiers. And finally, acknowledging that for these folks, the non-biological science education is part of their
education, part of what makes them competent, and to acknowledge that as meeting educational requirements.

So I'll pause there for a second. And well, first off, fair reflection?

DR. NIRALI PATEL: Fair reflection. Great, great summary.

CLIAC CHAIR: And so I'll pause there. And anyone have any supporting comments or anything against the spirit of what
is recommended? So, [CLIAC MEMBERY], you had your hand up first. I'll ask you first.

CLIAC MEMBER: | just have a little concern about the educational requirements. Because as | was reading through them,
how does one even become a bioinformatician because we are requiring that they have two years of training before they
even start? So how do they even get their foot through the door, then? We would never be able to hire anybody unless
they were already working in a lab, | guess, unless I'm understanding that wrong.

DR. NIRALI PATEL: Yeah. So that is a-- that is a very fair definition. And | think the idea of that was, again, to be working
in a laboratory environment without primary responsibility for high-complexity without having that primary responsibility for
generation and oversight of that bioinformatics data. So | think one of the examples of | think how we qualify moderate to
high-complexity personnel currently are they may be in ancillary sort of support type roles. They may be in your specimen
processing or returns, work in a moderate complexity area of the laboratory before they're given that final responsibility for
data analysis in the bioinformatics purview. And so-- yeah, we did not we did not exactly define what those sort of preroles
would be before you qualified as the final personnel. So | do think that was probably something of an oversight on our end
with more of the spirit.

CLIAC CHAIR: Reflect back, though. It's not necessarily two years of bioinformatics work. It's two years of laboratory
work.

DR. NIRALI PATEL: Yes.

CLIAC MEMBER: But you're also saying a genetic counselor could do it. So you would make a genetic counselor be a
phlebotomist or something for two years before they could participate in the bioinformatics part of it? | don't see that
happening. | mean, if you go after a master's in mathematics person, and you tell them that they're not going to be able to
perform their function as a bioinformatics person until they've completed two years of wet lab, which they will not be in any
way appropriate for, the only thing they could do really is LSS, laboratory support, or phlebotomy because you would want
a clinical laboratory scientist for actual-- I'm just worried about the unintended consequences that we have raised the bar
so high that there will be actually few people who will be able to do this.

34



CLIAC CHAIR: And to be clear, what I'm hearing is to potentially loosen the requirement for that entry level
bioinformatician.

CLIAC MEMBER: Yeah,

CLIAC CHAIR: Yeah. So | wrote it down. | think that's more of the details part. We will absolutely get to it. | want to see if
there's any conversation related to the spirit of it. What I'm hearing is you support the spirit. You just see a potential
problem that may we need to resolve. [CLIAC MEMBER]?

CLIAC MEMBER: Thanks. | have problems with the educational requirements, too, because it leaves out different routes.
We offer this at the University of lowa to a degree in epidemiology. Someone with an epidemiology background has a lot
of data and analysis, and we're not including them in this group. But I'm also not sure what we're trying to get at here
because there's commercial sources for analysis as well. We use a provider called BugSeq that we can send data to their
pipeline and get the analysis back, and they have experts. Do | have to meet the CLIA requirements and make sure that
those folks are meeting these same qualifications? Because | agree with [CLIAC MEMBER] that we're not going to be
able to hire people. There's not enough bioinformaticians to go around. And it's a really important tool for epidemiologists.
| also question-- this is used basically for surveillance activities. It's not used for public for treatment as such, except if
you're looking at the case if you're looking for a gene or some treatment for cancer treatment. Can we better define when
this is important and when it's not? Because | don't think it's important in all situations.

DR. NIRALI PATEL: Yeah, as far as the remit of when a sort of licensed bioinformatician would be considered testing
personnel, from your comment about when you're using these data analysis tools that are used for surveillance and
aggregation of results, we would consider that outside of that, intended for use to treat a patient with a clinical test result.
So that would not need a CLIA bioinformatician role to do that. But there is-- you did bring up the idea of external
software. And there is currently a concern that external software, again, is one component of a multifactorial tool. If you do
slightly different wet lab processes, you can have the same bioinformatics pipeline yield different results because that
bioinformatics pipeline is not calibrated to your wet lab input. And so as a clinical laboratory, you do need staff within your
testing pipeline that can assess those vulnerabilities in that externally packaged software before you qualify it as part of
your testing system.

CLIAC MEMBER: | agree. Thanks
CLIAC CHAIR: Thank you. And | also see [CLIAC DFOQ] putting something up here to show.

CLIAC DFO: | can't raise my hand, | guess, because I'm a host. But | want to-- this is in our workgroup report. | want to
remind everybody that there are new testing personnel qualifications that are effective at the end of this year. This is all
the new ways that you can qualify as testing high-complexity personnel. We've included this as Appendix B in our
workgroup. Penny Keller from CMS came and gave a wonderful presentation to the workgroup on this final rule and the
new requirements for testing personnel on how to qualify. So we're not saying that you can't still qualify under here. We're
just saying if you qualify as an epidemiologist, which would be a biological science degree, you can still qualify that way.
You would just need two years. And there was much debate about the two years, but you would need two years of
experience working in a laboratory, performing some type of bioinformatics data analysis. So | want to point out that if you
do not have any of these degrees and you're just going on semester hour requirements, similar to what we did, you still
have to have three months of documented laboratory training in each specialty where you are performing high-complexity
testing. So these are the new requirements if you don't have a degree and you want to meet this, what we're calling
"educational pathway" that we have developed in the personnel final rule that will be effective at the end of the year. So
we used this as the basis for the personnel requirements that were developed. So we're not saying that, oh, you have a
biological science degree, you're not able to do bioinformatics data analysis. It was just you can still qualify all these
methods, but you also need additional training. So just look in the workgroup report, Appendix B. and it's there if you have
any additional questions about what that means.

CLIAC CHAIR: And I'll also share for the group how envisioning these recommendations moving forward is that we'll have
those high-level recommendations that are bullets 1 through 4 on the report. I'm sure [CLIAC DFO] could pullitup in a
little bit. And then the details that the workgroup diligently worked on in terms of describing what the responsibilities are,
as well as the educational requirements, those would be sub-bullets under the recommendations, requesting that CMS
consider these as components of it. So I'm trying to relieve a little bit of the burden of us getting it perfect. Obviously, if we
have time just to really spend on it and try and make it closer to perfect, that's fine. But perfection is not what we're
needed here. We need the recommendation to state what we want it state. It also gives the agency the flexibility to
compare what we're putting forward to existing educational requirements so it fits more cleanly into a bigger picture of
educational requirements. We're not painting them into a corner. [CLIAC MEMBER]?
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CLIAC MEMBER: Thank you, Nirali and team, for putting this. So | essentially agree with the spirit of the workgroup. |
think this is really great and we need to acknowledge and somehow add them to the CLIA. They work already. We already
have all these bioinformaticians in the lab. Maybe codifying how we select them, | think, is an important thing. We can
always discuss the specifics of the definition. But when I'm looking at the bioinformatician definition, the first one is
actually in my bioinformatician because as [CLIAC MEMBER] say, we have packages | can manage, process, analyze
biological data, utilizing specialized software. I'm wondering if part of what we want to highlight is that these people have
very special skill. They can write, they can write some of these code. They can develop those pipeline. Do we want to
make it a little bit clearer, or do we just want to open it? Because | think this can clarify a lot of people to just be
bioinformatician and get in the lab, as opposed to maybe that very specialized skill set that we want to make sure those
people have to qualify and declare under this new route that we're writing through.

DR. NIRALI PATEL: Yeah, | know.
CLIAC MEMBER: Right.

DR. NIRALI PATEL: And that's exactly-- | think we spent an hour on actually, | think, one of these definitions, where we
started listing about 20 different core components. And then we realized that each of those core components did sort of
roll up into this more generalized description. And again, | think a lot of what we came back to is that even under our
current CLIA personnel testing requirements, we are relatively general that the technologists are performing procedures
involved in laboratory testing. We're not saying the pipetting or the mass spec. And again, even though there might be
common actions between, let's say, the microbiology discipline and the molecular discipline, when you're in that high-
complexity testing, it, again, falls under that sort of lab director purview to say OK, you are my microbiology staff, yes, you
were in that discipline, versus here's my bioinformatics-targeted staff that may be doing that. But again, definitely
something that we may want to expand on.

CLIAC MEMBER: And the document you were sharing earlier, [CLIAC DFO], | think the personnel requirement, | think the
first few lines have information about license. This group of people don't have license or board certification. Would that
need to be changed because it's licensed and all of these other requirements? Or licenses, just something--

DR. NIRALI PATEL: So since there weren't any CMS, HHS-approved certification pathways for this-- and that is actually
something the field is working on-- that's why we focused more on those, again, primary scientific course requirements
because we couldn't require a certification that does not currently exist.

CLIAC DFO: And I will clarify in that Appendix B. Those are all the routes. You don't have to meet every single one of
those qualifications. Those are just the routes to qualify as testing personnel.

CLIAC MEMBER: | was just making sure because it seems like the first paragraph lists the license and then the different
routes. So it's not the license and one of these routes, it's completely independent? OK, good. Thank you.

CLIAC CHAIR: Excellent. Before we go on to the next question, | did want to just state | forgot to mention that we do not
have any public comments, so that's why we skipped over that section. Go ahead, [CLIAC MEMBER].

CLIAC MEMBER: Getting off mute here. Thank you so much for this really wonderful and hard work. This is something
that really needs to get called out. Interestingly, in the last month, | have had five students approach me asking me how to
get into bioinformatics, what is bioinformatics, what would they do when they grow up. And so young people are really
interested in this. And | think it's really important for us to define this so that they know what the expectations are. This
helps people get into the field. | support the spirit. | think the details are a little bit tangled up, and | think we need to work
on it. But | want to go back to a really important detail, and this is going to be subtle. But informaticists do not refer to
ourselves as informaticians. We learned a long time ago that that sounds like a mortician or a beautician. And so | would
like to suggest in a friendly amendment that we use the term that's used by the American Medical Informatics Association
and the Pathology Informatics Association and use the word "informaticist," not informatician. | know that's a little bit
subtle, but | think it's really important. And I'm thinking of all my senior colleagues that are rolling over either in their
graves or in their beds right now hearing that term be thrown around. So | hope you find that friendly, Nirali, but | really
think it's important to call that out. In fact, | went and | grabbed the textbooks just to make sure | wasn't making this up in
my own mind. And there's several discussions in both the AMA's books and Shortliffe in the pathology informatics text.

| think it's really interesting as well to look at the qualifications because there's a lot of different aspects to this. And one of
the things that | didn't hear really get called out was the idea of this in-lab experience being considered to be what we
often refer to as an internship. This is the way we do it with medical laboratory scientists, clinical laboratory scientists.
They have to have a component of that training that's within the laboratory. And typically that's considered to be some sort
of a formal internship. So I'd like to suggest that we somehow get that word in there. And then to | think it was [CLIAC
MEMBER] point, when we talk about bioinformatics, we're really talking about molecular diagnostics and molecular
laboratory. It's just not data from biological systems. In fact, your definition of bioinformaticist could be image analysis.
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And | think we need to be a little bit clearer about that because bioinformaticists are focused on DNA, RNA, protein-
oriented work. It's not just any biological system. Otherwise, how would you separate them from computational
pathologist, image analysis technicians, so forth and so on? So I'd like to see more flavor orienting this towards the
molecular diagnostic pathway and how it relates to the clinical laboratory. That's about all | can squeeze out in a logical
comment to this, Nirali. There's so much baked into this. | literally feel like | want to go chew on it for the rest of the
evening and come back with something more intelligent.

DR. NIRALI PATEL: Thank you for that. And | will say, especially since you bring up image analysis, again, there are
starting to be multifactorial models being proposed for clinical testing that integrate not only the genomic and
transcriptomic data but also utilize some image-based analyzes. And again, each of these are clinical lab specimens. And
we got yesterday bioinformatics is primarily focused on that molecular and sequencing data. | again think that part of our
discussion was we don't necessarily know what technologies or techniques or components of that-- let's say microbiome
may be coming next, which is why we did go for more of this expansive definition.

CLIAC CHAIR: Yeah, it's the age-old conversation of detail versus broad. And | can share my personal belief is, especially
as we're talking about regs and standards to be as broad as possible, recognizing to your point, [CLIAC MEMBER], that
the risks are being overly inclusive. It's just threading the needle of where we're comfortable.

CLIAC MEMBER: And Nirali, do you accept my friendly amendment to use the term "informaticist" not informatician? |
think that's the most important point | wanted to make.

DR. NIRALI PATEL: | would say we had a group of, | think it was, 25 folks who are in the bioinformatics sphere, and they
all aligned on bioinformatician for this.

CLIAC DFO: So | will want to preempt that it was with the scope of this or CLIA. So a lot of the informatic practices that
were discussed were the practice of medicine. And felt strongly that the language of informaticist or informatician was
outside of the scope of the laboratory testing process. And that's why they landed on bioinformatician.

CLIAC CHAIR: Yeah, thank you. [CLIAC MEMBER]?

CLIAC MEMBER: | listened to the prior two questions and discussion with great interest and | would also say perplexity
because the word that keeps coming to my mind is profession. You are defining a new profession, which is a term that's a
statutory term in the state of New York because if there's a license attached to it, it's a profession. Right now, I'm not
aware of bioinformatics requiring licensure. And to have your preface reference the possibility of a license being required,
that is definitionally a medical laboratory scientist or some other professional positions. So that | worry about the job that
you are describing, the statement of work that you're describing, not actually being a profession but instead being a set of
requirements for someone to be able to perform testing, which is my second point, part of the same point. Is the
performance of bioinformatics the performance of laboratory testing? Because if it is, then you have a profession, in which
case there's a whole logical sequence not of qualifications but of actually saying this is a specific professional position
which is or is not that of medical laboratory scientist or a professional degree, which is my concern for-- The spirit is
spectacular. | think this is exactly what we need to be addressing. And | applaud the effort that's been put into it. My
concern is it risks foundering on what's the performance of a laboratory test and what constitutes a profession.

CLIAC CHAIR: Yeah, those are good points. Nirali, remind me. Was there-- because | didn't catch that. Was there a
licensure?

DR. NIRALI PATEL: So there is no licensure requirement here because, again, there is no established licensing board or
certification in bioinformatics that is sort of globally present at this time. And to the point where, again, making them part of
the laboratory testing personnel, | think one of the things that came up very frequently from the lab directors was that you
can't report out these results without this staff. But the way CLIA is currently set up, you can't necessarily even
acknowledge them as part of your critical laboratory team. And | think that really sets up an intrinsic sort of disconnect
occasionally with management or financials, where, again, you're not able to fully bring these personnel into your
requirements for regulatory compliance. Because, again, yes, my bioinformatics people are core to me resulting out this
test, but they also don't fall under the purview of clinical laboratory personnel. So are they waived from the competency
and proficiency requirements? And so | think it's sort of that push-pull between we need them to report out a clinical result,
but we also cannot acknowledge their explicit role in the laboratory, which is why we wanted to define a pathway to really
pull them under this testing personnel umbrella so we could really define for anyone on the outside looking in how this
critical workforce is truly an intrinsic part of the laboratory and not an optional component for this high-complexity testing.

CLIAC MEMBER: And is there a way to translate what you just said into a CLIAC recommendation? Other than you have
the qualifications, but you're actually making a more global philosophical statement about this constituting a professional
workforce that's under the laboratory umbrella. And to me, the safe landing zone is it's under the medical directorship of
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someone above them. So that could be—[CLIAC CHAIR], | do hear the shaping of a recommendation as to the intent of
what's happening here. And | think Nirali has articulated the need for that shaping very nicely. Because it's not clear in the
prologue to the text that's on the screen here.

CLIAC CHAIR: OK. [FDA EX OFFICIO]?

FDA EX OFFICIO: Yeah, thank you. So | had a question. | think | understand that some of the proposal relates to
identifying these individuals as someone who would use, perhaps select, put together bioinformatics pipeline,
troubleshoot, et cetera. But | see in the Responsibility section you talk about "develop and modify." What did you mean by
that?

DR. NIRALI PATEL: So by the "develop and modify," again, when you first implement a pipeline in clinical testing, if you
need to, let's say, add on a specimen type, that exact same analysis software may not be able to-- let's say in the DNA or
RNA space-- may not be able to appropriately identify the same artifacts. And so in order to potentially add on a specimen
type from the wet lab process, you may need to add additional parameters to that data analysis to allow for, again, those
pertinent true positives to be identified, just because of the wet lab differences between those specimen types. That's
what we were saying when we were talking about modifying as applicable. Also a good example is when human genome
builds get updated. You get better mapping of DNA fragments and more accurate variant calling. And so in order for your
test to be able to incorporate that new human genome build, you would have to modify your pipeline to take in that
additional data to allow you to generate that more accurate result on the end.

FDA EX OFFICIO: I'm not aware that CLIA regulates software development and design. And so | think that we need to
draw a line between the use of a medical device software and the development of software, which has typically been a
medical device development design activity and not really a CLIA activity. So | don't know if you have reactions to that, but
if you have a software program that has parameters that you set and use, that's kind of more of the use of the software
program. But if you're developing the software yourself or going into code, that might be more of a software design and
development activity, which I'm not certain would be under CLIA. So we should define, | think, this as something well
within CLIA's purview. So that's probably my recommendation.

CLIAC CHAIR: Yeah, it's a good point. And especially-- again, we're getting into thin ice here. But | absolutely hear what
you're saying. And particularly the word "develop" is the reaction. So, yeah, | think maybe some wordsmithing there could
probably alleviate that, even potentially as simple as getting rid of the word "develop."

FDA EX OFFICIO: Maybe "modify" also, depending on how we're using that. Thank you.

CLIAC CHAIR: Yeah, right. | guess in my mind | was using "modify" as the tinkering with the parameters, like your
example that you gave. But yeah, that's probably not a modification. Modification sounds like code modifying.

OK, we had [CLIAC MEMBER] then [CLIAC MEMBERY], and then | want to start to transition to shaping out the
recommendations.

CLIAC MEMBER: | have deep angst with this, mainly because | have the fear that we are going to set up laboratories to
be at a disadvantage for a very limited resource. And so | guess-- | think | work best when | use case studies. So if | am
setting up a panel and | want to use bioinformatics pipeline, | can either use an in-house resource or, as someone alluded
to earlier, | can also go third-party. | guess my fear that we're setting up here is that if | choose to go with a third party who
purely does data analysis and does not perform patient testing or anything like that, they will not be in any way
encumbered by any of these requirements. They have in-house staff who perform bioinformatics processing and analysis,
but they are purely a software shop or analysis shop. And | can use them, and then | determine the panel that | want off of
their data. If | choose, however, to try and bring that resource in-house, | basically have to hire somebody who either has
already two years experience or somebody who's fresh out. But then | have to have them work in the lab in a different
function than what it is that I'm hiring them for before they can serve me as a bioinformatician. | want to make sure that we
are not setting up labs for failure because we are hamstringing them and pretty much forcing them to use outside, third-
party options, which we might not even know the quality of, basically, and which | don't think CLIA would be extended to.

CLIAC CHAIR: | wonder if with this-- and I'm just thinking out loud-- if with this referencing a part out-- and | want to make
clear because I've heard two flavors of that referencing work out-- referencing that work out as part of the analytical
process and referencing that work out as development process. | don't know if we should consider this to be the scope.
We're defining what the CLIA requirements are for an in-house bioinformatician. | don't know if we are prepared, if we
were thinking of the inclusion of external folks falling under this. Nirali, what are your thoughts on that?

DR. NIRALI PATEL: Yeah, so there was some conversation about, again, there are external software companies that do

provide this as a standalone service. And currently to that point, they are sort of outside of the regulatory authority of CLIA
because, again, bioinformatics itself as a discipline isn't really within the purview of CLIA. And so, again, even if you have
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one of these external vendors, when you have an external vendor, currently the responsibility for assessing and
maintaining it really rolls up under the laboratory director in CLIA. Because even if you do employ a bioinformatician, you
can't qualify them in any way, shape, or form as testing personnel. So that is truly sort of outside of the visibility of CLIA,
which is, | think, what was one of the main concerns. Because there is this entire segment of the actual processing of the
specimen, which is how the data is analyzed and generates that result, that is currently outside of the purview of CLIA.
And so | think what we were trying to do, again, is bring in that personnel. And again, that does still-- to, | think, [CLIAC
MEMBER] point-- not address the potential application of these outside vendors. And | don't know if that's potentially a
secondary workgroup analysis. Because we really were focusing in on how do we actually get these folks to be more
explicitly part of our laboratory testing personnel. Because that is a function they're doing today, and that's going sort of
unrecognized and just undeclared in our current oversight.

CLIAC CHAIR: So reflecting back what I'm hearing, again, | think you're validating the scope comment. Is that where--
DR. NIRALI PATEL: Yeah.

CLIAC CHAIR: --this is referring to in-house hires of bioinformaticians.

DR. NIRALI PATEL: Yes.

CLIAC CHAIR: So we have 23 minutes left. [CLIAC MEMBER] and then [CLIAC MEMBER], I'm going to get to you in a
second, although | don't know how [CLIAC MEMBER] jumped over [CLIAC MEMBER]. | thought [CLIAC MEMBER] was
next. But give me a second. [CLIAC DFOQ], while we're going through [CLIAC MEMBER] and [CLIAC MEMBER], could
you put up the four recommendations? And could you also put, if you can, the sub-bullets of what the educational
requirements are and the qualifications are as sub bullets under those, the appropriate of the four recommendations?
Because | want to create the framework that we're approving the four bulleted recommendations. The additional
information in terms of the qualifications and requirements are context that we're providing to the agency to use, but we
are not restricting them to it. And then | would like to maybe add some additional comments there. First, as just a
placeholder, | would love to say that we want to, for, say, the qualifications as a qualifying statement, to make sure that--
consider loosening them so that we don't have an a burdensome barrier for entry-level positions. And if we have time, we
could then maybe flesh that out. But at least it's there, or we could approve it. So while you're working on that, [CLIAC
MEMBERY], did you take your hand down and then back up?

CLIAC MEMBER: | didn't realize it. | had unmuted myself so that | wouldn't have to unmute myself. And every time
somebody finished talking, it took the hand down. [INTERPOSING VOICES] Yes, it's been going up. OK, so | just want to
introduce a little bit of humor. This has been a huge amount of work, and it's a tremendous problem. And it reminds me of
the Supreme Court Justice, Potter Stewart, who commented that he could not define pornography but he knew it when he
saw it. [LAUGHTER] So on a serious note, | don't have the people who are involved in front of me right now. Was there
anybody from a health professions school? Because | do know at MD Anderson, Professor Peter Hu in their health
professions school teaches-- well, he leads people in doing PhDs in molecular biology but specifically so that they can
work in a health professions laboratory. And it might be interesting to get their purview. As for the experience, | wonder if
some of a PhD or master's research project could qualify as experience. | wonder in terms of those educational
requirements, are they fixed? There was a comment in the chat also saying maybe they should be made more general.
And if not, | would definitely include statistical genetics as an area that does that. You might find it easier to go from a list
of what they should be able to do and then go backwards to how they've been trained because | think they do have to be
able to develop a proficiency testing plan for software. And then finally, | want to say that modification of software is really
a can of worms. You can modify software, and it'll break something someplace else, and you won't know for six months.
And that's quite different from modifying the inputs or changing some of the parameters that put weight on one thing more
than another that are adjustable parameters that you can adjust, or the library that you can call on. So | would make a
modification of the algorithm something that would require testing. And would that be like an LDT-type testing situation,
where it is more like in vitro diagnostics? And then finally, although it is a different type of software, I'm curious as to
where the FDA and where HHS in general and CLIA is going on Al testing. | think that's done by the FDA. So would this
fall under the FDA? But | definitely think there should be a list of what this person should be able to do. Should they be
able to code? Should they be able to develop a proficiency testing plan? Should they be able to update the software?
Should they be able to update the libraries that are utilized by the software? And then again, Peter Hu's a great guy. | can
put you in touch with him to give you some background on what their education requirements are before they send people
out.

DR. NIRALI PATEL: Yeah, no. And again, | think your comment on the genetics background-- and to [CLIAC DFOQO]-- |
don't know if genetics, for example, would fall under biology. And again, because the previous CLIA testing personnel
disciplines were considered in scope. So | don't know if statistical genetics as a specific thing falls under more of a
biological science or a computational science. But yeah.
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CLIAC MEMBER: Yeah, | think actually, I've seen it as a PhD. | have a PhD in statistical genetics, the title is. So there are
departments of statistical genetics. They may be under math or bio or a department of their own that's in between.

CLIAC CHAIR: Yeah. And just to call out-- we're never going to get all the different titles-- not titles-- all the different--

CLIAC MEMBER: No. So you might want to be a little more general and say relevant areas of the biological and data
sciences that would include examples such as these.

CLIAC CHAIR: Yeah, agreed, recognizing it'll never be all-inclusive. There's no real standardized nomenclature of what to
call these degrees. So it will have to be as-- we need to get it to "good." We'll never get it to "perfect." [CLIAC MEMBER]?

CLIAC MEMBER: My comment was just on the data. Yeah, the data. And data is not a specimen, somebody said. But in
our last CLIA workgroup, we actually discussed Al and machine learning and all that. And because it was part of a
patient's specimen interpretation, it was sort of all-inclusive. So | do think it is important to bring that fact that you're
providing a patient result in some way for these people who may have a mathematical background but are going to
ultimately be doing that interpretation medically, so there has to be some kind of connection. But the data-- my
understanding was data is part of the specimen. | think it was-- who was-- somebody put a comment in. And | fully agree.

CMS EX OFFICIO: That's me. Data is not a specimen. That's going to be a huge, huge issue. It's something CLIA can
definitely attack someday if you want. But if data was a specimen, then that would pull all the 23andMe under CLIA. That's
not something that we're real comfortable with taking right now.

CLIAC MEMBER: But [CLIAC DFQ], clarify for me because | may be completely misunderstanding what our last
workgroup was, and that's what we were talking about.

CLIAC DFQO: There is a workgroup. There is a CLIAC recommendation that the definition of a laboratory should be
updated to include data.

CLIAC MEMBER: Yeah.

CLIAC DFO: So that would have to be moved forward in rule-making, and that's something that we are not addressing at
the moment.

CLIAC MEMBER: OK, OK.
CLIAC CHAIR: | think that this differential here being that was the recommendation, but it is not in the regs.

CLIAC MEMBER: No, no, no, | know, but | think it's just because it's something pending. So | think we need to think about
it anyway. All right.

CLIAC CHAIR: OK, [CLIAC DFQ], | see you put that statement on the bottom, the information to agencies to be used,
should rule-making proceed. Are you there going to put in all of those qualifications and things like that? OK. So yeah. So.
we have 15 minutes left. And what we need to agree upon is the recommendations, which are these four bullets. All the
other information that we have then subsequently debated and refined is going to fall into that information that the agency
should consider. We're not telling them to do this. They have to consider it in a much broader context. And certainly we
can provide that guidance. | think what the group put forward is a really good-- | don't even want to call it a first draft
because | think that underplays how much work was done into it. And | think that our comments, | think we could add to it
as other bullets. Could be very useful information for the agencies. So certainly yeah, like | said, Heather, if you can copy
and paste those qualifications or responsibilities, that'd be great. | think a statement stating to caution the agency to make
sure that these requirements are not overly burdensome for entry level positions. That's something | heard the group say.
Up to and including-- the term that was used was "internship." | think that's another something that can be considered as
part of that to be able to get them into that entry-level position with real experience, not just academic classroom
experience. And to be honest, | think a lot of the other conversations we had were really good. But | think we're just
outside the scope of what we were trying to do here is define what a bioinformatician is in the laboratory. Worthy
conversations. | think maybe discussions we can have in the future, but | think slightly out of scope of what we were trying
to do here. So with that-- and | see a couple of hands up-- but with that, | wanted to go through the four bullets one by one
to see if there was any significant disagreements-- again, not wordsmithing, but significant disagreements of the spirit of it.
So, again, bullet number 1 is to really define what a bioinformatician is, leveraging the carve-out that was as precedent
used for blood gas analysis. Any problems or issues with that recommendation? So, [CLIAC MEMBERY], | see your hand,
but | don't know if it's a comment or if you have an issue with that.
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CLIAC MEMBER: No issue with that bullet point specifically, but | do have-- and maybe I'm just showing my lack of
experience here, but the workgroup and the title of this document had something to do with next generation sequencing.
And then we immediately move into bioinformatics, not mentioning next generation sequencing. So what is the tie there?
I'm kind of lost.

CLIAC CHAIR: Yeah, Nirali, you want to do as you wish?

DR. NIRALI PATEL: Yeah. So the next generation sequencing was the larger remit. And then as part of that, a
subcategory was the need for bioinformatics personnel. So this is one component of that larger NGS initiative.

CLIAC MEMBER: OK, that sort of makes sense. But | think the laboratory and laboratory medicine is moving in this
direction, regardless of whether it's next generation sequencing or whatever it is. Bioinformatics is becoming a thing, and
that's good. And maybe we need to define it and add some structure to it. But I'm not sure that | get the reason why next
generation sequencing has produced this.

CLIAC DFO: So the CLIAC recommendation was based on next generation sequencing and the role of bioinformaticians
in doing that bioinformatic pipeline portion of NGS. And we had a CLIAC workgroup which [CLIAC CHAIR] was the chair
of that reported back in April 2019 that made this recommendation. And then there was a subsequent NGS-specific
CLIAC topic that said there should be a workgroup forum to discuss how laboratories can qualify somebody who's
performing that bioinformatic pipeline analysis piece of these tests. And so that's where this workgroup was formed out of.
The discussions in the workgroup basically came to the consensus that you just said, that it's not just NGS. There's a lot
of other processes out there that are utilizing these bioinformatic processes and data analysis. And so that's why NGS
was kept out of it and kept it a little bit more general in their discussion points.

CLIAC MEMBER: OK, good. That's helpful. But then why leave next generation sequencing at the top of these documents
or whatever we're going to produce here, these recommendations?

CLIAC DFQ: It's a formality. So with any CLIAC workgroup, we have to get a formal terms of engagement and everything
approved by the FACA committees here at CDC and HHS. And at the time, it was called the Next Generation Sequencing
workgroup. So that's part of it. But bioinformatics and bioinformatics pipeline development is a massive part of any NGS
test process.

CLIAC CHAIR: OK, thank you. So any-- again, any I'm not hearing any spiritual conflicts with bullet number 1. How about
number 2?7 So again, to summarize-- and [CLIAC DFO] and | could work in terms of putting these into recommendations.
CLIA recommends blah, blah, blah. But we're looking for spiritual alignment here. So the second bullet is saying just to
basically leverage the existing personnel roles of testing personnel, general supervisor, et cetera, and to apply that
framework to bioinformaticians in the CLIA environment with both that tiered responsibility as well as the tiered
requirements. Any issues there? [CLIAC MEMBER]?

CLIAC MEMBER: Yeah, thanks. So just kind of hearken back on what [CLIAC MEMBER] and [CLIAC MEMBER] had
mentioned at the very beginning of this, and hoping this is the right bullet to bring this up again. With regards to the
education requirements | think OK. But the experience requirements, again, considering that there are no, at least that |
am aware of, training programs specific to bioinformatics, unlike medical technologists or CLS, clinical laboratory
sciences, that sort of thing. So we talked about underneath there in the sub-bullet about internships. And | would also add,
by the way, Heather, fellowships in addition to internships-- excuse me-- for a two-year experience requirement. But | am
a bit concerned about that, and | know we've talked about that to an extent here. Curious to see, again, whether or not
this needs to be discussed and this is going to be finalized with the amount of experience that's required and whether or
not that's going to be above and beyond minimum requirements currently for other testing personnel. Again, even if so, |
bring up the fact that there are no training programs. We talked about surveillance versus non surveillance, clinical testing.
Could somebody who was working in-- again, clarifying question for the working group. But in a surveillance atmosphere
with that experience, does that count towards now if they want to move over to the clinical side, does that count? So
there's lots of questions here that | think remain unanswered. Thanks.

DR. NIRALI PATEL: Sorry, friendly amendment. And to that point, again, information that agencies should consider.
Internships and fellowships should be considered as part of an experience requirement with length to be determined.
Because again, to your point, yes, we did say two years because that's what we've sort of seen the way we've sort of ad
hoc done it in our laboratories to date. But if we are seeing that we are getting more opportunities, again, like with those
structured opportunities, could those be shorter. So yeah, | wonder if rather than just in this top set of bullet points putting
those explicit years, saying yes, this is part of that consideration.

CLIAC MEMBER: And by fellowship, are you including a postdoctoral fellowship? Postdoctoral training? If you have a
PhD and you do a postdoctoral training and you're analyzing this kind of data.
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CLIAC MEMBER: Or even master's level.

CLIAC MEMBER: Or master's level.

CLIAC MEMBER: Yeah, sure, yeah. [INTERPOSING VOICES]
CLIAC MEMBER: --thesis projects that covered this kind of analysis.

CLIAC CHAIR: We're getting into the world of being overly prescriptive. Overly prescriptive is not helpful for regs. | think
the spirit here is that you have real-life laboratory experience in some way, shape, or form.

CLIAC MEMBER: Yeah, | think that sounds good. Actually, just that phrase exactly.
CLIAC MEMBER: So laboratory experience. That's what we do in the lab. The clinical labs now.
CLIAC CHAIR: Exactly.

CLIAC MEMBER: You don't take a person that graduates and put them at the blood bench. They work for a year in that
setting.

CLIAC CHAIR: Yeah. | mean, experience can be defined-- within reason, is defined and accepted by the lab director.

CLIAC DFO: And then I'll just remind everybody. Any type of rule-making that occurs, should this move forward, as you all
know, you will put out a proposed rule. We just went through with PT, and we just went through it with personnel. Should
this move forward in any way, shape, or form as a rule-making process, there is a proposed rule that goes out. And there
are public comment periods. For instance, in the personnel proposed rule, as you saw in the final rule, when we do our
comment analysis, there were multitudes of individuals and professional organizations that provided comments and
feedback on those proposed changes. And the agencies do have to respond to the comments received and justify why we
are keeping the regulations as is or why we are changing them. So CLIAC can suggest high-level recommendations like
this. But anything that moves forward, there's ample opportunity to provide feedback and comments yet again.

CLIAC CHAIR: Exactly. We are providing a recommendation and a general framework of which the agencies can chew
on, with several rounds of public comments. Maybe not several rounds, but there are rounds of public comments to refine.
So we have these two recommendations. It's kind of the consolidation of the overall four. I'd like everyone to take a minute
or so to just read them, recognizing that we have the qualification statement underneath, that is, the information about
agencies. And I'm going to ask you to take a minute, read it. And I'm going to ask if we could move forward with these
recommendations, again, appreciating that there's more rounds of input on the back end of this. It's funny. I'm looking at
people's eyes to see when they stop darting across the screen of when | can take questions. Go ahead, [CLIAC
MEMBER].

CLIAC MEMBER: I'm wondering about the word "additional" in the second line because are we not trying to clarify
responsibilities? "Additional" is just an odd word which seems a little unnecessary. A qualification route for the
responsibilities of bioinformaticians. You could say it's wordsmithing, but my primary concern is about the word
"additional."

CLIAC CHAIR: Fair enough.

CLIAC MEMBER: So, [CLIAC DFO], for the responsibilities of bioinformaticians. | think that's the spirit of what we're trying
to get at. And then, by the way, that single top line answers my concern about are we creating a profession. Keep it
simple.

CLIAC CHAIR: Yeah, exactly. OK, so it seems like everyone's had time. | see no other hands raised. | would ask, do we
have a motion to approve these two recommendations, with the caveats of the sub-bullet-- the additional information of
the sub-bullets as well as the caveats at the bottom of the screen?

CLIAC MEMBER: I'll move.

CLIAC CHAIR: Sorry?

CLIAC MEMBER: | said | move.
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CLIAC CHAIR: OK. Do we have a second?

CLIAC MEMBER: Second.

CLIAC CHAIR: Thank you. OK, let's go to a vote. All in favor, please raise your virtual hand. OK, it looks like we have a
maijority, so these will pass. Excellent. So with that, we have concluded day one precisely on time. So | do want to thank
you for joining this CLIAC meeting. We obviously have a second day tomorrow, which will begin promptly at 11:00 AM
Eastern Standard Time-- or Eastern Daylight Savings Time? And just as a little teaser, our topics for tomorrow are going
to be all brand new topics for us, focusing on cybersecurity requirements in the clinical laboratory, proficiency testing,
determination of clinically relevant range of values, and finally, the utilization of remote technology for competency
assessments. So again, | thank you very much for your day today. Have a great night, and we'll see you all tomorrow.
CLIAC MEMBER: Thanks, Jordan.

CLIAC CHAIR: Thank you.

CLIAC MEMBER: Thank you, everyone.

November 7, 2024

Call to Order

CLIAC DFO: Let me start the recording real quick. So again, my name is Heather Stang. | am the Senior Advisor for
Clinical Laboratories in the Division of Laboratory Systems and the Office of Laboratory Systems and Response at CDC. |
also serve as the Designated Federal Officer or DFO of CLIAC. CLIAC is managed by the CDC and provides scientific
and technical advice and guidance to the Department of Health and Human Services. This advice and guidance that
CLIAC provides to HHS focuses on issues related to improvement in clinical laboratory quality, laboratory medicine. Also,
in addition, the committee provides advice and guidance on specific questions related to possible revisions of the CLIA
standards. As this is a federal advisory committee meeting, the Zoom chat and Q&A functions have been disabled for
online audience members. You are listen only mode if you are an audience member. So if you are experiencing Zoom
difficulties, please contact cliac@cdc.gov. Members are reminded of the importance of remaining in attendance for the full
meeting to ensure a quorum until all matters before the committee are addressed, and the meeting is adjourned. We will
not be doing an official roll call this morning. If audience members would like to find out more information about our CLIAC
members, please visit our CLIAC meeting website. Thank you, and | will turn it over to Jordan.

CLIAC CHAIR: Excellent. Thank you, Heather. Just as a reminder of some of the operations and logistics of the meeting,
during the period dedicated to the committee discussion, participation is limited to CLIAC members only. CLIAC can only
accept public comments that are directly related to the topics announced in the Federal Register Notice announcement of
the CLIAC meeting. Today the committee will discuss and deliberate on cybersecurity requirements in the clinical
laboratory, proficiency testing, determination of clinically relevant range of values, and utilization of remote technology for
competency assessments. Public comment periods are scheduled at the end of the presentations. If anyone in the
audience wishes to address the committee, the public comment portion of this meeting is the proper forum to do so. If you
wish to provide a five minute public comment on any of the topics discussed today, please email cliac@cdc.gov as soon
as possible for inclusion in the public comment period. Get a little bit about logistics, copies of the PowerPoint
presentations and other meeting materials are posted on the website. This meeting is being webcast via Zoom webinar,
and we welcome everyone online today. Links to access the webinar are provided on the CLIAC website. The meeting is
also recorded in order to assist in preparing an accurate written summary of the proceedings, as well. So we could roll
right into it.

Today, we will start with our cybersecurity requirements and the clinical laboratory. We'll start with an introduction by Mr.
Gregg Brandush, the director of the Division of Clinical Laboratory Improvement and Quality at CMS, followed by a
presentation on cybersecurity considerations for clinical laboratories by Dr. David McClintock. Dr. McClintock is the chair
of the Division of computational pathology of Al in the Department of Laboratory Medicine and Pathology at the Mayo
Clinic in Rochester, Minnesota. After the presentations, we'll have time for committee discussions, as well as public
comments. So with that, | will turn it over to Gregg.

Presentations and Committee Discussion

Cybersecurity Requirements in the Clinical Laboratory
43


mailto:cliac@cdc.gov
mailto:cliac@cdc.gov

Introduction to Topic
Gregg S. Brandush, RN, JD, CMS Ex Officio

MR. GREGG BRANDUSH: Thank you, Jordan. I'm just going to give a brief overview of cybersecurity, lay the groundwork
for the problem, go over the existing regulatory structure, and then have some items for discussion. So the scope of the
issue, and this comes from the two links you could barely see at the bottom there, the Health Care Finance News and
Health Care Guy, | believe, dot com. Ransomware attacks accounted for 70% of the successful cyber attacks on health
care organizations. Over the course of nine months in 2023, more than 1,600 health care organizations were affected.
And that each of these cyber attacks cost an average of $11 million per breach. Within the health care industry, more than
1in 4 ransomware attacks affects patient care. Half of the organizations that suffered an attack said patient data was
compromised, and more than one third of health care companies reported not having a cybersecurity response plan,
which is pretty alarming, given the degree that we're all aware of this issue. And there's really two issues. So there's one.
Any health care organization has an electronic record system. That data system gets attacked. It's not available. It's
compromised. So that is going to adversely impact care. And then the second liability on the part of that agency is
lawsuits. People get very upset when their personal health information is compromised. So they have to exert resources
in order to protect and defend themselves on that front. So the current cybersecurity regulations in CLIAC-- and | thought
this would be a good groundwork so everyone has the same level of understanding. And it's interesting to note, the word
cybersecurity doesn't apply anywhere in any of this. It's more really broad, in general.

So the first is 1251B14. This refers to the procedure manual, and it identifies what must be included in the applicable test
procedure, so a description of the course of action to take if a test system becomes inoperable. And the accompanying
interpretive guidance related to this says that laboratory information systems or LIS procedures must be available to
operators. Instructions should identify the individuals either by name or position to notify if the LIS goes down, or if a
system error occurs. So that's regulation one. There's three total.

The second is the test report standard. So this is 1291. The laboratory must have an adequate manual or electronic
system in place to ensure test results and other information are reliable, reliably sent from the lab to the destination, the
final destination, be it a patient or doctor or whoever. The accompanying interpretive guidance for this is that if a
laboratory uses an LIS, what security measures have been instituted to ensure that transmitted reports go directly from
the device, sending the reports to the authorized person or representative? And who is responsible for using the test
results on the requisition?

And then the third, this is the last. This is 1254A1. And this refers to the maintenance and function tests on equipment and
instruments. So labs are required to maintain their equipment and instruments according to the specificity and to the steps
directed by the manufacturer. So the interpretive guidance related to this say that each piece of equipment or instrument
the lab uses, including those that are peripherally involved in patient testing, like in LIS, they have to perform and
document maintenance as specified. And it includes everything from monitors, printers, modems. All devices must be
maintained to ensure accurate, clear and interference-free transmission. The interpretive guidance offers specific probes
to this for surveyors to help assess this. Are the components maintained according to manufacturer's instructions? When
downtime is required to perform maintenance on LIS equipment, how are LIS users notified? So this is probably the very
baseline expectation in terms of cybersecurity. But it is very minimal, which is one of the reasons we wanted to bring this
to the group to solicit ideas and thoughts if there needs to be more vigorous or rigorous regulations or guidance related to
this.

So a recent edition of the Dark Report had these recommendations from NCC, which is a group called National
Computing Centre. It looks like they're out of England by the way centre is spelled. To be clear, these are not CMS
regulations. These are just recommendations from experts in the field. And these are, again, fairly basic. And the reason
this slide was included specifically for the conversation that follows, one of the things that we would ask is to give some
thought and consideration if these type of safeguards should be included in the regulations.

So the recommendations include things like employing multi-factor authentication on external facing internet connections,
segregate legacy operating systems from the network, backup files with multiple offline locations, create patches to
address vulnerabilities, frequently trained staff and awareness of security threats, and then draft and rehearse incident
management plans. So the questions we have for CLIAC on this topic is, would CLIAC recommend stronger regulatory
requirements related to the cybersecurity protocols for the laboratory setting. What is the real world risk of maintaining the
status quo, weighing the likelihood of a cyber attack on a given laboratory, and assessing the current existing incentives to
prevent an attack? And underlying all of this, this is the balance we are always playing. Anytime we are making
considerations of regulatory change, the sheer scale or size difference in labs that are subject to CLIA regulations is
enormous. We have billion dollar mega corporate labs performing billions of tests, and we also have labs that consist of a
single person performing one test. So we need to always thread that needle to make sure that our regulations don't
overburden the very small individual lab community, and is a nice balance for what the real risk is. So along those lines,
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we're also asking the cost of regulations that require the steps on that previous slide, what are the benefits of such
regulations. How much time a laboratory would need to make these kind of changes? And then any alternate
recommendations CLIAC may have, something like a study group, an RFI, anything like that. So that is the overview of
that. And then I'll turn it back over to you, Jordan, for discussion. And Heather, do you want me to keep this page up?

CLIAC DFO: No, I'll pull it back up at the end of the session.

MR. GREGG BRANDUSH: OK, great. Thanks

Cybersecurity Considerations for Clinical Laboratories
David McClintock, MD

CLIAC CHAIR: Excellent. Thank you. | believe we have a presentation now by Dr. David McClintock.
DR. DAVID MCCLINTOCK: You guys all see my screen?
CLIAC CHAIR: Not quite yet. There we go.

DR. DAVID MCCLINTOCK: We're good? All right. So thank you all for inviting me to speak on this. Yeah, so I'm going to
go through the cybersecurity considerations for the clinical labs today. Main thing for disclosures wise, | don't think | have
really any manufacturers or products seen here, but if there are, it's just for presentation purposes only. No disclosures on
my part. Main thing is that this is a huge topic, so I'm going to go through big things here. No way | can do it in 20 minutes,
but I'll try.

So first thing just to understand for people is that cybersecurity is more prominent than ever. It's hitting a ton of different
hospitals all over the place. It's becoming more and more common. And in fact, as we've seen here, hold on. What's going
on here? Here we go. Hackers even hitting children's hospitals. This was something that we saw just last year. We had
Lurie Children's Hospital in Chicago get hit. And | love this quote. There's a special place in hell for a person who attacks
a Children's Hospital and disrupts medical care for thousands of innocent children.

This is the state that we're in right now. No one should assume that, just because you're a small lab, or you're out of the
way or whatever, that you're out of it, that you're not going to get affected. This can affect anybody. Don't make
assumptions on who can be affected. One of the things | want to talk about, and the way that | want to frame this talk
today, is to go over this idea of what are the types of security threats that are out there right now, and how can you react
to them, what are the things you have to consider.

I'm not going to go through all of these. Again, we only have 20 minutes, but | do want to hit six of them right now, going
through these kind of major different threats that are out there and how they may affect the clinical laboratories. The first
one to talk about is social engineering. This is a big one that we've seen a lot of today. Most of you should all be familiar
with this idea of phishing, spear phishing, whaling, phishing, smishing, whatever you want to call it. The whole premise
here is that it's easier to trick a human than exploit a technical vulnerability in a system. We ourselves are the weakest link
here.

The idea here is that you're going to prey on human nature, emotional responses to go ahead and get someone to click
on a link, or to respond to an email, or do something that will allow some human interaction to allow that hacker to get
some sort of credentials in, or to get some sort of information from you so that they can begin to inject ransomware or get
some sort of data from you. This is real. A lot of us see this. We get trained on this within our institutions. This is an
example of one that came from-- the email did not come from Dr. Liron Pantanowitz at UPMC, but instead it came to a lot
of us on a specific list.

This is spear phishing in action where a hacker was posing as him to say, hey, are you still active on these email
accounts, | need your help with something. They hit about 60, 70 of us going to give talks at a conference. A lot of us
knew Dr. Pantanowitz. And so actually, one person, as he was checking for his-- he was getting gas, checking his email
quick while he was getting gas and clicked on-- he went ahead and said, hey, | am fine. What do you need from me?

Got the email back saying, hey, | need you to give me a steamer visa gift card for a friend's daughter who's down with
cancer of the liver. It's her birthday. She had COVID, all this sort of stuff happening, the travel for a friend's burial. It
sounds awful. At this point, he was like, wait a second, this isn't him. And then we went through the effort of finding out
and basically making sure everybody knew that this was a spear phishing attempt. But this is how insidious these can get.
People try to really prey on your emotions.

We need training in this, so clinical labs are no exception for this. This is something where people need to be trained and
understand all the intricacies of what this looks like and how you go ahead and begin to start detecting these really kind of
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elaborate email schemes that come out. And not only just on email, but voice calls, as well, texting, all that sort of stuff.
The next thing to discuss is this idea of third party exposure. The idea here is that we all use systems within our
laboratories where our partners who run those systems have privileged access, not only to their system, but potentially,
others within our networks.

The goal here for the hackers really is to target that third party, the less protected system in place, and then that will give
them access to the primary target. For the clinical labs, we really got to think about things like middleware. We use a lot of
different applications. And so the more applications you have within your laboratories, especially to support some of these
homegrown systems, maybe some of these ones that are based on open source software, where you can have large
groups helping to develop the software online, and then you use it for your own purposes, but maybe don't do the full
security check on these. There's ways for people to sometimes build in back door things for these kind of software.

So you have to be aware of what software you're using and whether or not it's something that has a security risk involved
in it. A lot of times, we may be using legacy instruments, legacy applications within your laboratory. You just don't want to
upgrade this one instrument because it's been working so well for you. But it uses Windows XP, or it only has Windows 7
drivers, that kind of thing. There needs to be a way for you to understand that the risk of your system may outweigh the
use of that system, and that you have to go ahead and potentially have a plan to go ahead and upgrade those systems to
the most modern architecture that is out there.

So this is something that people need to consider as you think about all the different things in your labs, not just from your
applications, but also your equipment, as well. The next thing to talk about is this idea of cyber hygiene. A lot of practices.
So basically, cyber hygiene is this idea that users can actually take measures to maintain the system health and improve
cybersecurity within their institutions. It relies on both the institution that you're in, as well as its users to work together to
improve and maintain the overall cybersecurity posture or the organization.

The idea of what cybersecurity posture is really the security status of an organization's networks, its information and its
systems. So when you look at cybersecurity posture, really, it's understanding that it's not just a matter of having good
firewalls, but it's actually understanding that there's multiple things involved. You have the information security resources
that you have, again, your people, all your hardware, the software, and more importantly, the policies that you have in
place to help protect things, as well as the capabilities in place to manage your defenses and to react as the situation
changes.

As was mentioned, for the clinical labs, we may have really small laboratories and then have large laboratories that are
either big reference labs or part of a larger institution. All of them have their own cybersecurity posture that they have to
consider. These are the five main tenets that everybody should consider, this idea of are you providing the proper user
cybersecurity education so they don't click on links, so that they don't fall for these phishing attempts, that kind of idea,

understanding that you shouldn't be sharing your passwords, writing them down, that kind of stuff.

Do you have the proper password policies and multifactor authentication in place so that people have to authenticate
whenever you log into the system, versus having one login to do everything, in which point then, as we'll talk a little bit,
gives people access to all your systems. Are you performing the proper third party risk assessments for cybersecurity?
Are you doing that on a regular basis, or only when you think about it? The idea here is that this should be something that
is a knee jerk reaction for everybody now performing these cybersecurity risk assessments. It should be known as a
standard practice, not just something that you have to do because someone tells you to.

You need to be owning that as part of your main processes. The other thing that you have to look at is, are you following
zero trust, and are you doing network segmentation. I'll talk about that in a little bit. And then are you are you performing
routine secure and offsite backups, with the idea being that you can bring your data back? If you are compromised and all
your current on site systems are compromised, can you actually bring your data back in an effective way, versus having to
go ahead and only rely on those systems that were infected?

We also use, and we have to understand that there's this idea of cybersecurity controls. So as we build out our
cybersecurity posture, we have to make sure that we have the proper cybersecurity controls in place. There's proactive
and reactive cyber controls. The main idea being that from a proactive perspective, we're actually trying to stop these
systems or stop the things before they go into practice. So the idea being that we're trying to hunt threats before they hit
us. We're trying to train our staff ahead of time before we have an event occur.

We're performing ethical hacking, or what used to be called penetration testing, to go ahead and ensure that our systems
are secure. We're constantly testing them going forward. It's almost like performing QC on your systems in a sense. And
then we're proactively monitoring our network and doing endpoint monitoring of our devices to make sure that we're
actually keeping track of what's going on, versus just waiting for things to happen. From the reactive perspective, Once
something may get into our system, how are we dealing with that? That's the idea behind that. Do we have the proper
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firewalls in place to ensure that maybe things get through one layer, but then don't get through multiple layers? Do we
have the proper, say, spam filters or other things in place to stop us, so that way we have risky emails go to a different
spot than going to users inboxes where they can see them? The proper password protections. There's other things you
can put in, ad blockers or other controls to make sure that people don't go into the wrong websites.

Everybody needs to have antivirus and anti-malware software included, lots of different ways that we can go ahead and
react to things once they come in. From a user of cyber hygiene practice perspective, what can we do? Labs should be
looking at using core image machines or corporate standard builds. Even with a small laboratory, you might want to work
with the IT group to ensure that you have a standard build that will allow you to limit what people can do on it from your
staff. You want to make sure that you don't have the ability for anybody to install whatever they want on these devices.
We've seen lots of different threats come through. Sometimes people just want to try something out. They're kind of
wondering, what is this cyber currency stuff, what is cryptocurrency, not realizing that those applications sometimes come
with malware already on them. And before you know it, you've introduced something, just because someone to try it out,
not realizing that you wanted to block that and ensure that they don't do those kind of things. Making sure that you have
all the, obviously, antivirus software, regular software updates going on, making sure that your people are either changing
their password, or using proper password requirements. For example, a 15 character password, that's hard to break or
hard to brute force. Using two factor authentication, that was mentioned as something that everybody should be doing
nowadays, as well as remote monitoring PC use, network connections, and really determining who has access to your
VPN, and on which devices. With those virtual private networks, we don't want to have every vendor under the sun using
them, and we want to restrict who can potentially use them, and for what purposes.

From the perspective of mobile devices, if you're allowing mobile devices to hit your networks, really, you need to have
mobile device management and have that software in place so that you don't have exchange of data and have the ability
for those networks to mingle when you go ahead and use those mobile devices on your applications. From the
organizational perspective, this is for most laboratories, as well. You should really be looking at how do you control your
network access. So there probably should be things in place to make sure that you have at least a way of determining
what devices can access your network. That's what's called NAC, or network access control. Do you have the ability to
segment your network? So do you have a clinical network, versus a research network, versus a guest network for large
systems? Or do you have the ability to basically have a public versus clinical network, so that way, if somebody gets into
one network, they don't have access to everything? That's the idea behind that. And then the idea of monitoring the
network traffic and control who's actually has access is a big idea. From devices and storage perspective, really, one of
the big problems that we see with a lot of laboratories is that they don't have a full inventory and they don't track all
network devices that they have, or all the storage media that they have. This is a big issue. Same thing with applications,
knowing all your applications and who has access to them. It's a big effort to do this, but it's something that places really
should be looking at doing. You want to make sure that you have encryption and password protection on all your devices
and storage. Only provide those really strong permission based access and establish retention policies for your data,
acceptable content policies so that people know what they can download, what they can't, what data should be retained at
any given point in time, how long you retain your data, those sorts of things. And then from an application perspective,
really, we're looking at requiring things like single sign on and active directory integration, disabling local accounts
whenever possible, so that way, people don't have access to systems without having true accountability. No more
machine accounts, ideally, if possible. Performing regular risk assessments on all your applications. The third party risk
assessment shouldn't be done just once. It should be done regularly so that you understand what's going on and how that
system is evolving. If it hasn't evolved appropriately, then integrating those security reviews as part of every supply chain
and procurement process, so that you don't do it only when you think of it, but you do it automatically for everything that
you bring into your practice.

From a cloud vulnerability perspective, we're using more and more cloud applications within the laboratory, and we have
to understand that these vulnerabilities do occur. They've reportedly increased 150% over the past five years. And
especially with digital pathology and Al systems, we're seeing these really get used a lot more today. Ways that you can
go ahead and look at minimizing cloud vulnerabilities is moving to a zero trust cybersecurity strategy. We'll talk about that
in a second. And then becoming making sure that your cloud vendor and other applications that you're using become
certified by high trust or other cybersecurity certification organizations, with the idea being that you basically want a way of
understanding whether or not these organizations have gone through a really comprehensive cybersecurity risk
management review. The idea here is that, think of it as a CLIA or CAP inspection for these companies. They're going
through and providing you certification, showing you that they are cyber secure, and you want to be able to feel, to trust
that.

In terms of cybersecurity strategies, this is probably more common for smaller organizations right now. But a lot of places
will still use this idea of a castle and moat strategy, where you focus on the strong network security perimeter for all of
your data. The idea is that you're trying to keep everybody out, but unfortunately, once they get in, you have keys to the
kingdom. So where you may have strong security on the outside, you really need to think about how do you do something
if you have an internal actor. Or when somebody gets in, what do you do when they get easy access? So the main point
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here is that, while this is something that may be effective for smaller organizations to begin with, the idea is that you really
want to move towards a zero trust strategy where you really think about the fact that no one can be trusted. And this is not
saying you don't want to trust your employees, but the idea being that, if they do get compromised and somebody does
compromise their account, you're stopping people, either internal or external, from getting in. So the idea is that there's no
central or single security perimeter moat, and there's no keys to the United Kingdom. And you presume the risks are
present both inside and outside your organization. So overall, you're trying to stop all incoming connections and source
controls and make sure that everything's verified throughout all layers of your network. The user devices have to
authenticate themselves when you access, basically, every application within the organization. This is where single sign
on makes it easier, but the whole goal here is that you don't want to trust anybody, from the CEO on down to your typical
user.

Moving on. Another thing to consider for us is poor data management. Main concept here is that data management today
is more than just keeping your data organized. You have to understand what is the right data that you're keeping, who has
access to that data, how do you share that data, how easily accessible is it, and do you provide good tools to do that. All
that needs to be taken into consideration. Just storing your data in a shared drive now and giving access may not be
enough today. You have to understand what you need to do and understand how you're using that data effectively.

The goal here, really thinking about it, | stole this from Spider-Man, obviously. But the whole idea here being, with great
data comes great responsibility. We're generating more and more data every day, so you have to keep that in mind. What
you guys used to do may not work and having a hoarder mentality. Yes, this was my parents' garage at one point in time.
It's not much better. But the idea here is that you have to be able to organize this in some way. Data management
changes are really important when we start considering digital pathology. Glass slides have been traditionally very hard to
hack. In general, you only had one or two patient identifiers, only one copy of the slide. And so the person viewing it would
have to know his pathology to even know what's going on with the patient. Unfortunately, digital slides are more easily
distributable. They have metadata wrappers that have a lot of information about the patient and have varying degrees of
patient identifiers. And if you start annotating those slides, you can actually maybe know what's going on with the patient.
So that's much more actionable DHI than having a glass slide by itself. So really, we have to make sure that we
understand, as we move digitally for digital pathology, is making sure that people have the ability to stop improper access
or use of clinical slide images. Make sure that there's actually the proper de-identification processes in place for sharing
them, and for using them for education and research, and make sure that we don't have the slide labels going along with
that from a clinical perspective.

Finally, let's talk about post-attack procedures. We have to think about what we need to do for downtimes now in the
future. People have to really consider what happens in the event of a cyber attack, and how will this differ from your
current lab downtime procedures. The main thing to consider is that lab medicine pathology practices require network
connectivity now for almost everything that we do. A lot of places have moved over to voice over IP type phones. You
don't have typical analog fax machines, phone lines anymore. We use teams or other types of applications to chat with
each other. And so the problem is that, when you have a ransomware attack, one of the first post-attack responses is to
shut down the entire network. When that happens, everything that you were doing digitally goes away. And so for
pathology in general, we're all excited about going digital. But when that happens, you no longer can do your work. So
you need to have a way to fall back to paper and glass. Harder for the for the clinical labs, the main lab medicine labs,
because of the way that we're so reliant on these instruments. But | just say, for people going to pathology, don't throw out
your microscopes yet. That's going to be your way of still doing your work when your lab goes down. Things we have to
consider when these attacks do happen. You have to strengthen your lab preparations. So cyber attacks can debilitate
hospitals and labs for days to weeks. And that's the main thing. Don't just think it's going to happen for a few days. Be
aware that these can go down for multiple weeks. We've seen places like Lurie were down for weeks. Vermont was down
for weeks. Others have been down for weeks. We've talked about this.

Labs need specific post-attack procedures that address how you react without any network connectivity for long periods of
time. You also need to change your business continuity plans to make sure that you include which lab systems are
required, which lab systems are required when, to help with bringing those systems back online. You don't want to bring
back these kind of esoteric, smaller systems when you need to bring back your LIS first, all the middleware systems that
support that LIS, integration systems, that kind of stuff. Have an idea of what all those systems are so you know where
that's at. That's included for both the enterprise solutions, where you want to make sure your lab system is included in that
first tier of systems that may come back, versus a small laboratory, you have to understand which systems that you need
to bring back when that happens. And again, | can't say this enough. We need to make sure that people are doing the
proper third party risk management reviews, what we call TPRM in the business, for all their systems. So if you have both
internally developed and externally purchased solutions in your practice, you need to make sure that you're doing these
third party risk management reviews so that what's going on, where are the gaps in your systems, how cyber secure are
they, really. You want to do that kind of work, and you may have to do that through third party. Again, there are third party
vendors that provide these services for you. And ideally, you want to subject all the systems you have to this kind of
review.
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Because you may find out you have these legacy systems that are really not cyber secure and a real risk. Some of them,
you may decide that you just don't need anymore. And that allows you to really help streamline your applications and
processes. So the main parting note here is that cyber attacks are real. They can decimate your laboratory. We've seen
this over and over again. This was the Vermont cyber attack that was really well published on in 2021. | really encourage
you to go through and see some of the articles that happened, understand how much it cost the institution, all the effects
that occurred to them. And more importantly, there's actually a series of five publications that go through this in AJCP that
really coordinate and talk about how they had to coordinate all the different efforts within the laboratories. There's a
podcast on this. You can get more information. We have a review article, as well, out there about the clinical
laboratoriesthat so you can look at and understand to know what things you need to think about and how you can react to
these cybersecurity strategies. And in general, the main thing to understand from all this is that there's lots of
cybersecurity risk today. There's no 100% secure system. And | have an old Mac classic behind me. You can't see it with
the background. But that would be totally secure because they don't have any internet access. But that's also not usable
in today's day and age. So you have to make sure that you have the right systems in place, using cybersecurity principles
so that way you're constantly QMing all of your systems. So equate that to, basically, bringing into your lab is what you
need to do today. In general, the recommendation here has become part of the process. If you have information security
teams within your organization, become part of that. Know what they do. Understand the process for that. Because at
some point, you will likely be part of a cyber attack, and it will suck. It will be terrible. It will break things down, and it's the
most stressful thing that I've heard from people happening to a hospital system in general now. It's terrible. So make sure
you are properly prepared, so at least it won't be as bad when you go forward. So with that, | will finish one minute over.
Sorry about that.

CLIAC CHAIR: Thank you very much. Yeah, it was a great presentation. Particularly love the last gift you included in that.
Got a lot of smiles in the panelists. | believe we do have at least one public comment. Right, [CLIAC DFQO]?

CLIAC DFO: Yes, we have a public comment. Dr. Diana Cardona will be providing the public comment from the College of
American Pathologists.

CLIAC CHAIR: Great. Hi. Good morning.

Public Comments

DR. DIANA CARDONA: Yes, my name is Diana Cardona. I'm a practicing pathologist at Duke Health, where I'm also a
Vice Chair and Associate Medical Director of the Health System's Clinical Laboratory. I'm here representing the College of
American Pathologists today, and | truly appreciate the opportunity to provide this statement to you, the CLIAC. As the
world's largest organization of board certified pathologists, and the leading provider of laboratory accreditation and
proficiency testing, the CAP serves patients, pathologists and the public by fostering and advocating excellence in the
practice of pathology and laboratory medicine worldwide.

The CAP strongly supports efforts to protect health data and the continuity of care from cybersecurity attacks, and
understands the need for policy solutions. Cybersecurity attacks can and do affect every entity in the health care
community. Hospitals, medical practices, laboratories, patients, and private and public payers all must exchange health
data with each other to diagnose, treat and report diseases. This data is critical to patient care, and as such, a profitable
target for bad actors. However, adding cybersecurity requirements to CLIA regulations is incorrect and insufficient
approach. CLIA is intended to regulate the core functions of the clinical laboratory. Regulatory requirements beyond
oversight of laboratory accreditation or certification and testing would be out of the scope. In fact, other government
agencies, such as the FDA, Cybersecurity and Infrastructure Security Agency are already working to establish regulatory
requirements. These current efforts would protect individuals, specify the defense measures that covered entities need to
implement, and outline the responsibilities of covered entities in case of cybersecurity attacks. An effective policy to thwart
cybersecurity attacks entails an all of government approach, working collectively with all of industry. These efforts must
include funding to support the implementation of new security measures, and to ensure consistency across government
agencies' requirements. Laboratory systems, which include laboratory information systems, are connected to and part of
wider hospital systems. Data is and must continue to be exchanged between ordering physicians, laboratories, patients,
and when appropriate, public health authorities, and payers. Each of these entities has a role to play in securing health
data. Data is not siloed, and cybersecurity solutions shouldn't be either. Continuing to address cybersecurity in a
piecemeal fashion, singling out individual industries or components will likely not increase security of our health data, but
could result in conflicting regulation, unnecessary costs, and increased burden. Effective cybersecurity solutions will
necessitate rules and standards that are uniformly applied across the continuum of health care data exchange. However,
the CAP does request that CLIA, and CMS more widely, review and discuss with the laboratory community concerns
related to cybersecurity attacks, and the gaps that could potentially be addressed with regulatory action. For example, one
of the most significant risks is documenting that a lab has received orders once systems go down. Some redundancy
should be encouraged, while not being too prescriptive. This could entail parallel or backup systems involving paper
based orders or records. Any guidance should be system wide and constructive, rather than punitive. It should also be
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included a time frame for integrating paper based records into electronic systems once they're back up. Federal funding
should be included to help laboratories implement the technology needed for compliance, as cost is the largest barrier to
laboratories updating their information technology systems. Thank you for the time to discuss the CAP's concerns and
recommendations, and we welcome the opportunity for further dialogue.

CLIAC CHAIR: Thank you.

CLIAC DFO: And as a reminder for all CLIAC members and all audience members, all public comments are online at our
CLIAC meeting page.

Committee Discussion

CLIAC CHAIR: Great. Thank you for the comments. [CLIAC DFQ], do we have any others? | don't think so. Right? OK. So
we could move into the committee discussion. And I'll start off by asking if there are any questions for David who just gave
that great presentation, and then yeah, if you bring up those, the questions for CLIAC to discuss. Let's kick it off. How do
people feel? How do people react? | have a couple of comments that | wanted to speak to, to set the tone. | just want to
make sure, as we're discussing, we think of the full spectrum of laboratories from the small individual laboratories, all the
way to the larger ones. | suspect the hospital based labs, the larger laboratories have, probably, a separate IT
infrastructure that manages the majority of this type of efforts. And so, obviously, we're a part of it. We're aware of it, but
it's not necessarily under our control. And | just want to make sure we don't forget about the smaller independent
laboratories that may not have that infrastructure in place. So all right. I'll kick it off to the committee. Any questions,
comments? OK, [CLIAC MEMBER].

CLIAC MEMBER: Good morning, everybody. | was a little surprised by the CAP's comment, and | think it was a good one.
It just hadn't occurred to me because | guess my perspective is that we are not doing a great job with cybersecurity. There
are many aspects of laboratory computing that put us at risk. In fact, some of the federal regulations themselves are
challenging. And I'm referring to the fact that FDA regulated and certified devices are unable to be patched with security
patches, at the risk of invalidating those platforms. And this has been a real challenge for many of us in the community.
The other aspects of this are just, how do we deal with our data across networks. | have been really surprised that most
laboratories send lab data in clear text through their networks. Now, | don't know if that really falls on CLIAC. Show. | was
kind of titrating between David's presentation, the comments by the CAP, and then the regulations that we have in the
CFR. Because there seems to be an intersection there that this group could potentially speak to. But | do think what we
don't want to do is create confusion. And | think we do need to advocate for best practices, and perhaps even some level
of inspection at the level of CLIA to validate and certify that labs are at least operating at a certain level. So | think this is
really important. | think CLIAC does have a role, and I'm interested to hear what other's thoughts are on what that role
should be so that we're not stepping all over each other.

CLIAC CHAIR: Thank you. [CLIAC MEMBER]?

CLIAC MEMBER: Thanks. | was slow to get my hand up, so now | have to follow [CLIAC MEMBER] on this. But [CLIAC
CHAIR], it was really a comment back to your opening statement. And yes, the smaller labs are one. And | wholeheartedly
agree with your comment about what's in the laboratories' control. But what | also will discuss is within what the spirit of
what you were talking about as governmental labs, as well. So there are lots of input that goes into whether they be cloud
based systems, which is what we talked about, and/or cybersecurity. And that continues to evolve at the federal, state,
and local level. But it is varied and really depends on what jurisdiction you're in. There are jurisdictions that will allow a lot
more than others, and so | think that's something for the committee to consider because it might be difficult to recommend
an entire standard that certain laboratories and governmental jurisdictions may not be able to abide by. Thanks.

CLIAC CHAIR: Thank you. [CLIAC MEMBER]?

CLIAC MEMBER: So yesterday, we had a discussion about whether data was considered a specimen. So if data is
considered a specimen, then | think we have to think about the custody of that data, in which case CLIA, | think, would
have a responsibility to make some statements about cybersecurity. And as for small practices, | realize they do not have
IT departments, but you don't necessarily have to maintain a full time IT department to have a consultant come in and
make sure that you are secure. You can also introduce a concept of-- | don't want to use the word waive, because it has
so many meanings for CLIA. But you can use the concept of making small labs exempt based on the number of
specimens that they process. So | think it is something to address. The world is only becoming more and more
complicated. And if we sit back and say, well, we're just going to ignore that because it's too complicated to deal with, the
world is going to pass us by. And then the FDA might come in and take over, which has not been received well within the
pathology community.

CLIAC CHAIR: Thank you. [CLIAC MEMBER]?
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CLIAC MEMBER: Yeah, | wonder if there's a really practical tool that, particularly for smaller labs, that this group or a
related group could come up with, so that something that we could send out to all labs is kind of a just a one pager. Here's
the risks. Here are possible mitigation solutions. Probably don't want to get into recommending different companies or that
sort of thing, but just a practical, informational sheet that we could send out that would be helpful for, again, particularly,
the small laboratories.

CLIAC CHAIR: Thank you. Yeah, | could share some of my comments. | really struggled with this. And | actually very
much appreciate CAP's comments because, obviously, hearing, knowing the cybersecurity risk in general, hearing the
presentation, of course, there have been some pretty significant, high profile health industry breaches in the past few
years. | would say ignoring it doesn't feel right. At the same time, | don't feel like, as a past and current lab director, | have
the skill set to be able to navigate this. And in fact, | think I've been blessed by being in large organizations. We always
had a much larger true expertise outside of the laboratory system that we were beneficiaries of that expertise. | didn't have
to worry about it because someone else with the true skill set did. So in one way, | don't think doing nothing feels right. But
I'm also cautious about how much we can realistically put on laboratories to own this, given the skill sets, current
personnel that are employed by laboratories to avoid it being overly burdensome. As we move forward, I'm trying to just
kind of frame what flavors of recommendations. We can make. So first, certainly, we can make a regulatory or a
regulation recommendation of being slightly more specific in terms of what laboratories should or shouldn't do. | think
education could be also a recommendation we make, in terms of making sure laboratories are fully educated on the risks,
and through those education modules, maybe make some suggestions and things like that, or point them to best
practices. Or the third flavor is learning more. What could we do? Make a recommendation as a committee. Do we have a
workgroup or an RFI that was suggested to learn more about what is the status of cybersecurity and clinical laboratories
today, and then consume that information and make more stronger recommendations in the back end. So | see a couple
of questions. Heather, if you can go back up to the questions we're supposed to talk through, we'll go [CLIAC MEMBER],
[CLIAC MEMBER], and then we could start marching through some of these questions. | will comment. We have until
12:40 Eastern time to complete this. So at some point, I'll start to push us towards making actual recommendations. Go
ahead, [CLIAC MEMBER].

CLIAC MEMBER: Sure. And [CLIAC CHAIR], I think you're kind of aligning towards some of what | was going to comment
on. | did want to mention that some portion of the excellent presentation that we sat through mentioned that there's a good
portion of cybersecurity attack that directs towards social engineering. Or | might not be getting the terminology right. So
perhaps something that maybe, | guess, a practical element of recommendation as you were leaning towards could be
towards recommending that there be a educational element for laboratorians towards the social engineering aspect of
cybersecurity. And | think that that would be a very practical element that would be within the control of the laboratory.
And then we've had a number of recommendations that were towards the CDC in providing that education. And | think
that we saw in prior presentations that the CDC has some really great educational tools. And so | think that maybe either
a two prong recommendation or two different recommendations might be able to go hand in hand in making some very
practical recommendations that are within the laboratory's control.

CLIAC CHAIR: Great, thank you. [CLIAC MEMBER]?

CLIAC MEMBER: Yeah. Thanks, [CLIAC CHAIR]. | had two comments. And part of the first one was related to the current
discussion of cybersecurity in CLIA. Because when | read some of this, it's not really about cybersecurity. It's about
downtime procedure. Is there actually cybersecurity in CLIA? Is the wording there? Because what I'm hearing is really not
so much about that. So that was the first comment | wanted to make. And with that in mind, maybe figuring out how do we
put specifically discussion of cybersecurity in CLIA might be the way we start versus telling the lab, necessarily, what to
do. So that was the first one. And then the second comment is related to the fact that a lot of people have mentioned. Is it
the lab that's supposed to be doing all of this? I'm wondering what requirements are in the joint commission guidance,
because | don't think the labs would do this independently of the rest of the hospital. So is there a way to align, to make
recommendations where it's more about aligning what the hospitals are supposed to do under the joint commission with
what the labs are supposed to do under CLIA, so it doesn't just necessarily fall on the lab? Yeah, we can't ignore it, but
the lab doesn't function independently of the rest of the hospital. So there must be some alignment there. And maybe part
of our recommendation is looking at those different pieces and putting them together.

CLIAC CHAIR: Yeah. Thank you for that. [CLIAC MEMBER]?

CLIAC MEMBER: Thank you. | look at this as an issue of continuity of operations. And | think that's a very important thing
for everybody to take care of and be prepared for it. But it doesn't stand alone because there are other threats to your
operations that will put you at risk of not being able to meet your mission, as well. So CLIA does not get into those other
risks either. So I'm debating here whether it's really part of CLIA's role to get involved in this. But | really do feel it's an
important issue, and | could see where more people need to be made aware of it and to have plans for it so | could go that
direction. Thank you.
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CLIAC CHAIR: Thank you. And [CLIAC MEMBER], before | call on you, just for the rest of the committee, please just
review. The questions are on the screen right now, and see how they influence your comments or thought process. Go
ahead, [CLIAC MEMBER].

CLIAC MEMBER: Yes, I'm actually the third in a trio of consecutive comments about the downtime side of this, because
as I'm listening both to the initial presentation, the concerns raised by the CAP, and our own deliberations about what is
CLIA about, | perceive basically two broad domains. The first is the hardness of cybersecurity and security in the first
place, including the social engineering. And the second is the laboratory's responsibility for risk assessment and
mitigation. And | think to echo what [CLIAC MEMBER] just said, the risk assessment and mitigation, we were discussing
yesterday for a different reason. It falls within responsibilities of continuity of operations, and that might permit this
committee to sail close to the wind in terms of what the lab's responsibilities are for safety and continuity, without getting
into the institutional, small or large, about the actual mechanics of cybersecurity as an exercise itself, if there's a hand
wave at smaller labs engaging third parties to advise, that's one way perhaps to address the smaller laboratories.

CLIAC CHAIR: Thank you. [CLIAC MEMBER].

CLIAC MEMBER: Finding you. There we go. | guess my question, first of all, [CLIAC CHAIR], is, are we allowed to
suggest adjustments to the language in the Federal Register? Is that part of the purview of CLIAC? So if we look at those
recommendations that [CLIAC DFO] has been putting up, some of these are pretty old in the teeth. That first one, you
need to have procedures to get your LIS back on line. I'm not even sure what value that provides for anybody. It's really
not helpful. And then if we look at the 1291 second part, it seems that it would be very easy to modify that by saying, not
that we just ensure that it's transmitted, but to ensure that it's securely transmitted. It's a very subtle change, but it's a big
change and maybe speaks a little bit to the points that [CLIAC MEMBER] made. So | guess | have a couple of-- my first
point is a question. Are we allowed to provide some suggested edits to this language? If we are, | think there are some
very simple things that we can adjust that will start to put cybersecurity into some focus without getting to the level of
institutional policies, or procedures, or processes. Because it is an at risk situation for the laboratory. We are an actor who
is highly at risk, and we provide vectors for entry that are probably larger than any other part of the organization, unless
you want to get to the internet of things, and hacking IV pumps and stuff like that. We have hundreds of devices, so | do
think that we have to take some ownership to this. And again, also to [CLIAC MEMBER] point, it made me think of not
only the Joint Commission, [CLIAC MEMBER], but also, what the CAP says about this, which is pretty extensive. So on
the one hand, they said don't regulate this, but on the other hand, they're making a lot of recommendations on how this
should be regulated. And I'm not sure we have enough information about that. So maybe a working group or a study of
the state of laboratory security in modern times is an important thing for us to look at.

CLIAC CHAIR: Yeah, | think very good points. And to try and keep us of out of the weeds, not that being in the weeds is
bad, but | think to up-level your recommendation, [CLIAC MEMBER], would be that CLIAC could recommend that the
existing regulations that fall under the cybersecurity umbrella be updated for our current environment. We don't
necessarily have to do that here. We could provide some guidance, of course. But | think that's a really good call out and
recommendation. If | may be so somewhat controversial, I'd also like to put forward a recommendation and see how
everyone reacts. These are the rigs that are falling under the cybersecurity bucket. | think we're all reacting to them that
they're not capturing the broader essence of cybersecurity. They're really transmission, downtime, recovery, things like
that. And to plant a flag, and what | think would be a really good next step in terms of further hardening clinical
laboratories from cybersecurity threats, is maybe to recommend a regulation that requires laboratories to have a
cybersecurity plan. The details of that plan, | think, | would caution to be overly prescriptive, and it can be deferred. So for
the laboratories that exist in hospitals, they would just need some kind of document from their IT systems of what the
cybersecurity plan is already. They don't have to adopt. They don't have to create one themselves. But also, by having
that reg, it will require smaller laboratories to develop a cybersecurity plan. And how they do it is entirely up to them so
that it could fit into their finances and their operations. But | think net net, having that reg would raise the tide a bit.
Reactions?

CLIAC MEMBER: Is, | guess, going back to my question, cybersecurity defined somewhere? What do we mean by that?

CLIAC CHAIR: So good point. | had it written down and | didn't say it. But | think that definitely needs to be supplemented
with some kind of education to answer exactly your question. What does that mean? What does a good cybersecurity plan
contain? What is it? What are some best practices? Wrapping it around within education | think would be really important.
And | think it gives the flexibility of not being overly burdensome. You have to have a plan. And years from now, as we
ratchet this up, maybe it could become a little bit more prescriptive. But right now, there's no requirement for that plan. Go
ahead, [CLIAC MEMBER].

CLIAC MEMBER: Yeah, | was just going to add to that, [CLIAC DFQ], that | think that's a really good idea. Having a plan
is always a good thing. We are supposed to have plans for disasters, not only in our hospitals, but also, in our homes. |
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know our health care system extends natural weather related disasters, not only in the hospital to our homes. Because if
we're screwed up in our homes, we can't go to work. So there is actually a continuity to this. So | think having a plan is a
really important part of this. And you're right. We don't have to make it up. We can state that we have an adopted plan. It
comes to us from above. I'm really honored, | guess, or proud to be from an organization that takes this really seriously.
And we not only plan. We drill. So last year, we did a five-day-long simulated cyber attack, where this happened on day
one, that happened on day two, that happened on day three. And every time you caught up with yourself, someone pulled
another rug out from under yourself. And we learned so much about our weaknesses. And we work really hard at this, and
we had a lot of weaknesses. So drilling is also part of a plan. We do this for fire prevention, for God's sake. And the
modern fire is cybersecurity attacks in data loss and interruption of patient care. So | really like your idea and how it
connects to education. And | agree. | think it also does come back to the regulations and making sure that they address
this in a modern sense, because that's not modern language that we're seeing on the screen. I've been teaching that for
25 years.

CLIAC CHAIR: Perfect Thank you. Yeah, and [CLIAC DFOQ], | see you, obviously, typing away. Just to call out that second
recommendation to marked comments earlier, that we recommend that the existing regs be updated with modern in the
context of modern cyber-ness, for a lack of a better term. Go ahead, [CLIAC MEMBER].

CLIAC MEMBER: So | think we might-- even though you don't want to be particularly prescriptive, one thing is to look at
what NIST, the National Institute of Standards and-- | forget what the T is. Technology, | think-- what NIST has, because
they certainly do have recommendations on levels of encryption and so on that HIPAA actually refers to. So we might see
what is there that we could fall back on, because | like the idea of saying you have to have a recovery plan. But | think we
need to give it some strength, a recovery plan that addresses transmission of data during downtime, minimization of
downtime and recovery. I'm not saying that everybody has to go out and buy ransomware insurance, but it's probably not
a bad idea.

CLIAC CHAIR: Yep. Thank you. [CLIAC MEMBER]? You're muted.

CLIAC MEMBER: Sorry. | think we need to make sure that we're emphasizing the value of the cybersecurity knowledge
and all of that, but not that we're duplicating or doing something outside what the organization already has in place. So |
would like to make sure that we're including that. And for instance, | remember when | was at Lifespan, we were talking
about physicians entering their own results. Some were concerned about accuracy of them entering results, but we
weren't concerned about, potentially, them getting hacked. So | think there's a lot of overarching things that laboratories
might end up being responsible for in that sense, where we just couldn't manage that. And | don't want to have that undue
burden put on labs. But | do think that there are-- like our IT team at Lifespan, we were constantly getting quizzed. They
would constantly be sending out fake things to see if we'd click on them, and all this other stuff. So there were those
resources already in place. And | know they would be upset if we tried to do something on our own. And even when we
would purchase a new piece of equipment, the IT component that Roche, for instance, had to go through was ridiculous
for us to bring in an instrument. So | think that | don't want to be duplicating or overarching where it's not necessary. And
how can we help, potentially, labs that don't have those resources to make sure that they're doing the right thing, or know
where they can go? That would be what | would be more concerned about.

CLIAC CHAIR: Absolutely. And | think, [CLIAC DFO], as you're writing down the information for agencies to consider, |
think cross walking and making sure that we're not being duplicative with other regulations from other agencies that
impact health care organizations, be them hospitals. So | don't know. Does JCO have these regs already in place? And |
would say, if yes, you could almost use that as an exemption for having a cybersecurity plan in the laboratory if your
hospital is under JCO or something like that. Because | think we're all being very sensitive. The labs may not have the
expertise, probably don't have the existing resources, and we certainly don't want to be duplicative. Go ahead, [CLIAC
MEMBER]. | see your hand up, as well.

CLIAC MEMBER: Yeah, | think we're all on the same page, or moving in the same direction. The thing that | would like to
point out is, | can't tell you when the CLIA regulations that are down below, when they were written. But | just in my career
as a laboratorian, at one point, all of the statement of an LIS was truly a laboratory information team, or system, or
whatever you want to say. We took care of it in the laboratory. As the years go by, written in 1988, as the years go by,
that's not the case. Every place that I'm now a part of, the, quote, LIS team resides in information security. So that's
something that | don't know if the first recommendation, CLIAC recommends a regulation that requires laboratories to
have a cybersecurity plan. | don't know if that should even have laboratories in there, just because, is there a
cybersecurity plan in place? That's one of the notes that | took down was, | don't even know all the avenues that our
current information system has right now. | think [CLIAC MEMBER] brought up several that are in place, where | work,
phishing and all that stuff. But to be honest, | don't know. | know we have an extensive-- when we bring on
instrumentation, we have an extensive process in place that screens those. But to be honest, | don't know what they're
screening for, particularly. | think for the laboratory, one of the areas that | see is, the most extensive cybersecurity threat
that | hear about from other laboratorians is vendors, or a thumb drive, or something coming in, and they plug it in
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instruments, et cetera. And that's where usually bad things happen. And then | would just like to say that we're talking
about instruments and things like this. But one of the things that | think laboratories are good at for a short period of time--
I'm not going to say weeks and weeks and weeks-- is, the lab, unfortunately, is pretty good at short periods of downtime,
because we're down a lot in the laboratories. It could be for general maintenance, et cetera. So | do think that the
laboratory has an understanding of the risk and how to handle it. But two weeks at a time, now, that's a totally different
topic. So I think, really, to wrap things up, | think this is much bigger than the laboratory. And | don't know if there's a
communication avenue with IS and lab that can be written in to these regulations. But | don't know. That's my two cents.

CLIAC CHAIR: Yeah, | think that's a great point. And at least my kind of vision of what that proposed requirement of
having a cybersecurity plan would absolutely include those relationships and different organizational structures. So for
example, in places I've been in the past, or even now, | would expect that. | would ask, say, IS to say, hey, can you give
me a one, two page summary of our cybersecurity plan. What are you doing to prevent attacks? What are you doing to
recover? And to be honest with you, that, to me, the way | envision this reg, that would satisfy it. | think the value there, for
me as a current and past lab director, I'm super confident we have a robust cybersecurity plan. A way it would benefit me
is that | have one or two page summary where | actually have a little bit more information as to how we're protected. Just
give me more insight into how we're protected. It also will raise the tide for labs that don't have a cybersecurity plan and
force them to generate one. And again, without being specific, | still feel very comfortable bringing a lab that has no
cybersecurity plan to a weak cybersecurity security plan, because net net, we're hardening the system. It's not perfect, but
it's hardening the system. Go ahead, [CLIAC MEMBER].

CLIAC MEMBER: WEell, as you guys can tell, I'm very passionate about this. Probably, one of the reasons | should have
been hired to work here with you all, because this does keep me up at night. And if it doesn't worry you at all, you should
think about it harder. And to [CLIAC MEMBER] point, | think it's a very important one, [CLIAC MEMBER], but | think it
actually increases our risk when this stuff gets pushed up into IT. They don't understand these instruments. They don't
understand the communication pathways, and it actually increases our risk. It doesn't necessarily decrease it. | think the
place that it helps us is that we're more tightly aligned with the security groups. But to other points, it's also what makes it
harder to get our work done, to bring in a new instrument. The amount of effort that goes in to push stuff through these
information, privacy and security groups is absolutely brutal. | don't think that's part of our discussion here. But aligning
closer to IT is both helpful and hurtful in my experience.

CLIAC CHAIR: Great. Any other questions, comments, recommendations? OK. So we do have a couple of draft
recommendations up on the board. One of them is recommending a regulation for just having a documented cybersecurity
plan with the education to surround it. | don't know, [CLIAC DFQ], if it's helpful. And correct me if I'm allocating this
incorrectly. But recommend that CMS create the regulation and CDC create the education? But | think that would be one
recommendation. | think it's important that they go together. And then the second recommendation is recommending, |
guess, to CMS to review and update the existing regulations to reflect modern society. Obviously, the internet wasn't even
invented in 1988. Or maybe it was invented, but not widely used. So clearly, there's some catch up there in terms of the
verbiage and spirit. And then the last one is CLIAC recommends a workgroup to assess the state of cybersecurity. And
we can talk about that at feels. | don't know. We'd have to talk about it and see how much, what other information we
would want beyond the first two recommendations. With that, let's start with the first recommendation. We have one up
there. Is there any quick modifications, anything you want to do before ask for a motion? | know it's hard.

CLIAC MEMBER: Yes. | just want to say, if you Google NIST and cybersecurity, it comes up with a nice list of things to
address, and they're pretty generic. Risk management, identity and access control, data security, which is protecting
confidentiality, integrity, and availability. Security awareness training, which we've all been talking about. Maintenance,
data backups. Technology management, incident response. Have a security architecture and response plan in place to
detect and respond to incidents. Incident recovery, and non-repudiation. Ensure that the sender of information has proof
of delivery, and the recipient has proof of the sender's identity. | think it would be good to mention some of these things.

CLIAC CHAIR: Yeah, | think it's well said. Again, we like putting that degree of specificity into where Heather's putting the
information for agencies to consider, to give the agencies the greatest amount of flexibility of addressing it within--

CLIAC MEMBER: Right. Right, you addressed this, but these items you specifically have to address.
CLIAC CHAIR: Yeah, | think that's great.
CLIAC MEMBER: You have to have an SOP for them.

CLIAC CHAIR: Any other questions or comments before asking for a motion on the first one? All right. Do we have a
motion?

CLIAC MEMBER: | move.
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CLIAC CHAIR: Thank you. How about a second?
CLIAC MEMBER: I'll second.

CLIAC CHAIR: All right. All those in favor of approving the first recommendation, please raise your virtual hand. Looks like
we have a solid majority. Thank you very much. So that passes. OK, if you can now lower your hand, because I'm going
to ask you about the second one. The second recommendation, CLIAC recommends the existing regs related to
cybersecurity be updated to reflect modern laboratory security issues. Any edits before asking for a motion? [CLIAC
MEMBER].

CLIAC MEMBER: Yes, I'm assuming this recommendation is intentionally silent on how that review is going to be done.
And | would recommend keeping it that way. | just wanted it to be an overt decision by this group that we're not asking for
a workgroup or something else. Just say that it needs to be done, and then leave it at that, which is my recommendation.

CLIAC CHAIR: Exactly. Any other comments?

CLIAC DFO: So I changed the wording, and may need help from [CMS EX OFFICIO] on this one. Because we don't call
out cybersecurity as you've seen and [CMS EX OFFICIO] presented in the CLIA regulations. So is this that may be related
to cybersecurity appropriate, or is there a different way? | think we get the gist of what the conversation is, but there are
no regulations right now directly related to cybersecurity. It's just these here that we had talked about. So I'm happy to
make any edits, or if that's good.

CMS EX OFFICIO: No, | think that's fine. The recommendation that I'm hearing is the existing regulation needs to be
updated to explicitly include cybersecurity elements.

CLIAC MEMBER: But | think if you called it information management, that that would be broad and include cybersecurity.

CLIAC MEMBER: And put cybersecurity in parentheses or something because it's not even in there. | think we need to
mention it because it's not in there.

CLIAC MEMBER: Information management, open parentheses, e.g. Cybersecurity.
CLIAC MEMBER: | don't know if anybody has insight into what the term of the future is going to be. We could use that.

CLIAC CHAIR: OK. How's everyone feel about this? CLIAC recommends that the existing CLIA regulations be updated to
reflect modern cybersecurity and information management issues. See one virtual thumbs up. Is there a motion?

CLIAC MEMBER: So moved.
CLIAC CHAIR: Is there a second?

CLIAC MEMBER: Second OK. You know the drill. Raise your virtual hand if you all in favor. And again, saw the majority.
Thank you. It passes. So with these first two, how do we all feel about the need for a workgroup? | know we were talking
about it. We threw it up there. My personal gut feeling is probably not necessary at this point, but leverage the greater
intelligence of this group. Comments?

CLIAC MEMBER: | don't think it's necessary.

CLIAC CHAIR: OK, have that comment. | see a couple of heads shaking. All right. Well, hearing that, | would suggest let's
remove that. Any other questions or comments on this topic?

CLIAC MEMBER: | guess I'd like to just suggest we revisit it in the face of the information discovery that we've alliterated
below about information from other agencies. | don't know if there's a way that we can synthesize that as to the present
state without going so far as to develop a working group. But I'm with you. | think the last thing we want to do is generate
working groups that we really don't need because something's already been delineated.

CLIAC CHAIR: Great. | think it's a good call out. I'd love to revisit this someday just to see how things have maybe
changed over the years in terms of regs, reaction to regs, implementation, et cetera. [CLIAC MEMBERY], your hands up.

CLIAC MEMBER: Yes, very briefly. | think we've touched upon it, but | think it's worth making sure that the minutes of this
discussion record our enthusiasm for educational materials being made available.
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CLIAC CHAIR: Thank you. And [CMS EX OFFICIO].

CMS EX OFFICIO: Yeah, | have a question with respect to the comment about other organizations that have
requirements that may be applicable to the lab, so there's a general CLIA requirement that says labs need to be in
compliance with other federal, local, state regulations. Are there other entities that would find a lab in violation of some
cybersecurity element, or some system security element? Because that's a direct tie-in to our requirements. But if it's just
a recommended best practices, I'm hearing that we need to make sure that there's an alignment and not conflict. But it's a
little different in terms of being able to enforce it.

CLIAC CHAIR: OK. Go ahead, [CLIAC MEMBER].

CLIAC MEMBER: Yeah, | know that the FDA, [CMS EX OFFICIQ], has got significant comments on validation testing,
system security, so forth and so on. So | think you're right. And that's kind of the point here, is that there's a lot out there
that we probably don't have pulled together into a white paper, or a working manual that people know where this stuff is
discoverable. It's very difficult to find sometimes. But as [CLIAC MEMBER] pointed out, you just go to the NIST, and
there's a tremendously accessible list available to us.

CLIAC CHAIR: And that was also what | was hoping that educational materials that would be generated to help support
this would do, or would help to identify, are there other agencies and regulations that are not directly responsible for labs
that may cover labs, or may just be able to inform what are there best practices out there. And NIST certainly sounds like
a great one, but there may be others. So | think that education piece would be really helping everyone understand what a
plan is, what are the components, who, what regs are out there that may already cover you. Because, again, we really
don't want to be duplicative here. [FDA EX OFFICIO]?

FDA EX OFFICIO: Hi. | heard that comment. | think FDA has been raised twice with respect to our requirements. We do
have cybersecurity requirements, but | want to make clear, they have devices that a lab might be using or might be in a

hospital being used. And those requirements relate to the manufacturers of those devices. We don't have anything that

addresses what's been discussed today. So | just want to make sure that's clear. Although, certainly, if you use devices

that are cyber secure, that might help with your plan.

CLIAC CHAIR: For sure. All right. We're 15 minutes ahead of schedule, | think, probably, the first time ever time I've been
on CLIAC. Any other questions or comments, or should we just relish in this moment?

CLIAC DFO: | was going to suggest we could probably take a 15 minute break and come back at 12:40, because we do
have a speaker that is scheduled. So instead of moving on, | suggest we just take a short break and come back at 12:40.

CLIAC CHAIR: Sounds like a great idea. All right. At 12:40 Eastern, we'll see you back here. And thank you very much.
Really great conversation and a successful session. Thank you.

Proficiency Testing: Determination of Clinically Relevant Range of Value
CLIAC CHAIR: [CLIAC DFQ], let me know when you think we're ready to go.

CLIAC DFO: Wel'll give it one more minute.

CLIAC CHAIR: Sounds good.

CLIAC DFO: OK, we can go ahead and get started.

Introduction to Topic
Angelique Daubert, MLS(ASCP)
Victor R. De Jesus, PhD

CLIAC CHAIR: All righty. Our next topic today will be proficiency testing, determination of clinically relevant range of
values. So we're going to start with an introduction by Ms. Angelique Daubert, a clinical laboratory scientist and branch
manager in the Division of Clinical Laboratory Improvement and quality regulations and clearance branch at CMS. And Dr.
Victor DE JESUS, the Acting Director of CDC's Division of Laboratory Systems. The introduction will be followed by a
presentation on proficiency testing, measuring the clinically relevant range of values provided by Dr. Nikola Baumann, the
Co-director of Central Clinical Laboratory and Central Processing at Mayo Clinic. After the presentations, we'll have some
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time for some questions, committee discussions, as well as public comments. And | will turn it over to Angelique to kick us
off.

MS. ANGELIQUE DAUBERT: Thank you so much. The regulations and clearance branch has the primary responsibility
within CMS to look at proficiency testing program approval. Next slide, Heather.

This is just our normal disclaimer. If there's any errors made today, they are solely mine. Next slide.

So just to give you a kind of a broad overview of the PT program approval process, each year, the PT program has to
seek approval or re approval for the program for the next calendar year. And the regulations state that they have to
provide their application by July 1st of the current year. So CMS partners with the CDC to approve PT programs annually.
And in general, CMS focuses on evaluating the information about program administration and proposed content for the
upcoming calendar year, while CDC focuses on analyzing the data from the PT program's previous year's offering to
assure that they have met the regulatory guidelines. Next slide.

What we're asking the committee to look at specifically today is the PT program requirements. So it's phrased a couple
different ways in the regulations, but it's really looking at having the annual programs provide samples that really cover all
the range of the patient samples. So for syphilis, serology, general immunology, the reg states that the annual program
has to provide samples that cover the full range of reactivity, from highly reactive to non reactive. In routine chemistry and
endocrinology, it states that the samples have to cover the clinically relevant range of values that would be expected in
patient specimens. For toxicology, it's phrased just a little bit different. Samples are to cover the full range of values that
could occur in patient specimens, and that cover the level of clinical significance for that particular drug. Next slide. In
hematology, again, it covers the full range of values that would be expected in patient samples. And finally, in
immunohematology it states that it has to cover the full range of interpretations that would be expected in patient samples.
Next slide.

So this can sometimes be really challenging for PT programs. Where we see the largest challenge for them is providing
those samples on the low end of the range. So there's some examples on the slide of analytes in the last couple of years
that have proved to be challenging. And some of the reasons we get back from the PT programs of why it's a challenge is
because samples have to cover multiple instruments, methodologies, reagents, and analytes. Sometimes a sample may
cover 50 analytes. So at this time, I'm going to pass it over to Victor, who's going to talk a little bit more about the process
of evaluating.

DR. VICTOR DE JESUS: Great. Thank you, Angie. And good day to all of you. As Angie mentioned, CDC assesses the
performance of our US proficiency testing programs, which are approved by CMS under CLIA. We review PT program
performance and provide a technical appraisal of program compliance with CLIA requirements, based on available PT
data from the providers. And to do our analysis, we use reference ranges to inform this analysis. Next slide, please.

So Angie gave a wonderful introduction to reference ranges and what we are looking for in our analysis. So I'm going to
share a few specifics of what we do. For each analyte, the values from the total population of the laboratories that
participate in the PT programs, or the largest number of labs are recorded and compared to the reference range that we
utilize. Next slide, please.

As part of our analysis, we expect that, of the 15 annual challenges that laboratories perform, at least one is within 10% of
the lowest or the highest reference value to be considered in compliance with the regulation. Now, of course, CDC does
not set these reference ranges. We utilize most reference ranges from the Mayo Clinic test menu website. And the link to
that is on this slide. However, that is not inclusive of all the regulated analytes, and there are five analytes that are not
found on the Mayo Clinic test menu website, which | will describe next. Next slide.

These are the five analytes which include blood gases, creatine kinase, MB isoenzyme, lactate dehydrogenase,
isoenzymes, T3 uptake, and white blood cell differential. On this slide, you will find links to reference ranges that we have
found that we utilize during our analysis. Next slide. Now, a little bit outside the box here is for white blood cell
differentials. We don't have access to specific laboratory reference ranges. Different sets of challenges are sent out by the
different providers based on the instrument that is used. And this is something that Angie alluded to in her presentation
before mine. So the instrument used by the largest number of laboratories for most of the programs is what's essentially
becomes a reference range for us. If one or two programs have a different instrument used by most of the laboratories,
we still utilize the one used by most laboratories in the majority of the PT program providers. Next slide, please.

So, as you can see, our analysis would greatly benefit from additional information about reference ranges and how we
can successfully utilize these reference ranges and source them, as well, to help us in our analysis for CMS's approval of
proficiency testing programs. Angie, back to you.

MS. ANGELIQUE DAUBERT: Heather, | think there's one more slide. And the last slide is really about the questions that
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we would like CLIAC to center their discussion around. The first question is, how should we determine the sample range
for each analyte that a PT program should cover, taking into consideration the regulation terminology, clinically relevant
range, full range of reactivity, level of clinical significance. And then in addition, the second question is, what are
acceptable limitations to proficiency testing programs in meeting these ranges. So those are the two areas that we would
appreciate discussion on. And at this time, I'm really looking forward to doctor Baumann's talk about clinically relevant
ranges. Thanks.

Proficiency Testing: Measuring the Clinically Relevant Range of Values
Nikola A. Baumann, PhD

DR. NIKOLA BAUMANN: Wonderful. Thank you. And | am going to share my screen. Apologies.
CLIAC CHAIR: Just so you know, we see your email.

DR. NIKOLA BAUMANN: Yes, thank you. That's embarrassing. Very good. Well, thank you so much for the invitation to
be here. And yeah, it's really my pleasure to discuss this topic, which was fascinating for me to really reflect on. And |
think these are wonderful questions to be asked. And | will say, as was mentioned, | am a clinical lab director and have
been for almost 20 years. | co-direct the Central Clinical Lab and the Central Processing Lab at the Mayo Clinic in
Rochester. I'm also Vice Chair of Quality for the Department of Lab Medicine and Pathology at the Mayo Clinic. So these
topics are, of course, near and dear to my heart.

So | wanted to really reflect on the question being asked in that last slide, which is what is the clinically relevant range of
values for an assay. And | think we all think immediately as laboratorians of reference intervals and sometimes called
reference ranges, as well. Reference intervals is probably the more contemporary language. And at least in the United
States, that is usually the interval of values observed in healthy subjects and often defined as the central 95th percentile
of a healthy population.

Now, depending on the analyte, healthy, that description of healthy can be very vague to very, very specific and having a
lot of, actually, exclusion criteria surrounding the definition of health. And | thought that the best way to walk through
thinking about clinically relevant ranges was to actually pull some patient data from here at Mayo Clinic from my
laboratory. And so the first example I'll walk through is TSH, which is thyroid stimulating hormone. And | just pulled a
couple of days of data. So the y-axis is not all that relevant. We get roughly 12,000 specimens into my laboratory daily, so
volumes are very high. But what we're most interested in, for the purposes of this discussion, is the range of values. And
so I've shaded in blue what the reference interval is for TSH. And for TSH, the description of health is extremely specific
for what you need, what defines health when it comes to thyroid testing. Clinical practice guidelines will talk about things
like no nodules greater than 1 centimeter, no thyroid antibodies, no family history of thyroid disease.

So it's more than just walking in and saying, | feel good today. There's actually a lot to this definition of health. And the
standard reference interval, I'm showing reference intervals, of course, for the methods in my lab. And you've already
mentioned in the introduction how reference intervals are method specific. They need to also be population specific. So
this is very important. But in our lab, it's 0.3 to 4.2. And you'll notice, though, that the spread of data of patient data
extends well beyond the reference interval on both ends.

And so that brings up, | think, the second thing that we have to think about when we're talking about a clinically relevant
range of values. And that is that reference intervals are only classifying you compared to a healthy reference population.
And saying that the central 95th percentile of a healthy population looks like this, and does this patient look similar to that
population or different. But it's not an indicator of health and disease. And medical decision points would be, truly, that
indicator of either disease or an indicator of risk if we're dealing with a lipid panel.

It might be positive or negative if we're dealing with a qualitative test, or it might be a point at which therapeutic
intervention, lifestyle changes, clinical intervention is needed. And going back now to our TSH example, here | have these
blue arrows-- are some of what | would consider to be clinical decisions when you're thinking about TSH. And you'll notice
that the clinical decision limits are well outside of the reference interval. So | highlighted here this blue arrow. It's usually
thought that patients with subclinical hyperthyroidism may have TSHs in this 0.3 to 0.05 range. So this would be important
to identify because many of these patients proceed to overt hyperthyroidism. Up to this range from 4.3 to about 10 is
generally considered the window of subclinical hypothyroidism, also very important because you would want to assess
whether these patients have thyroid antibodies. Are they symptomatic? So | would consider 0.05 and 10 to be clinical
decision limits. And then TSH, just a characteristic of a third generation TSH assay, is that it needs to have a limit of
quantitation at or below 0.01 milli IUs per liter. So this would mean a coefficient of variation of 20% or less at 0.01 milli IlUs
per liter.

However, the reason for that requirement is that for biochemical hypothyroidism, this is the threshold at which you'll see
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TSH suppressed. And for some other clinical and therapeutic monitoring of TSH, that threshold of 0.01 is also important.
So now we have extended our clinically relevant range well outside the reference interval, at least for TSH, between 0.01
and 10. And you'll notice, though, that we do have patients that are less than 0.01, and patients that are greater than 10.
And | think this brings up the third characteristic that we need to think about, and that's that deltas in lab results are really
important, and that changes over time have meaning. So it may be that you're looking at a reference change value, which
is how much change in an analyte actually represents a true physiologic change in that patient. Or it might be that you're
measuring response to treatment, and that those changes might be small, in the 20%, to 30%, to 40% decrease or
increase range. Or it could be orders of magnitude like it often is with TSH.

So if we go back to that example I've included now, | have my limit of quantitation at the low end, which | would also
consider a medical decision limit. But here we also have our analytical measurement range upper limit. So that's AMRUL
is 90 for the assay we use in the lab. We have validated up to a times 10 dilution. So we have a reportable range that
goes out to the range of 900. Now, for this data pull, the highest patient had a TSH of 40. We certainly do see them higher
than that.

And while those are not commonly clinically relevant ranges, what is important in those patients is to know whether this 40
decreases to 4 upon the proper therapeutic intervention, which in most cases, is going to be administration of
levothyroxine. So | would argue that even beyond this threshold of 10 at which their therapeutic intervention might occur,
a lab needs to be able to reliably differentiate a 40, from a 20, from a 10, from a 4. So hopefully, that gives some context. |
do think that the spread and distribution of the frequency of results in patients is really an important component here. And
I'm going to go through an additional example. Because when we think of TSH, if TSH is abnormal, the follow up test is
free thyroxin. And this is the distribution of serum free thyroxine, or FT4 results. Similar situation here that I've plotted.
This was just, | think, two days of data from our laboratory. | have the reference interval highlighted in this light blue, which
in our laboratory, is 0.9 to 1.7.

And certainly, the majority of patients are falling within that reference interval where free T4 would be considered normal.
But in the case of free T4, the reference interval actually very closely coincides with the medical decision limit. So we
certainly have that situation, as well, that if a patient is elevated above 1.7, they're considered biochemically hypothyroid.
And if they're below 0.9, they're considered biochemically hypothyroid. Again, our limit of quantitation, our analytical
measurement range for this assay goes down to 0.3 with a high end of 7.7 nanograms per deciliter. So you can see,
hopefully, on your screens that, while the frequency of results is far lower outside of the reference interval, there are
certainly patients out in this range all the way up to a greater than 7.7 nanogram per deciliter result, which in our
laboratory, is actually the critical value for free T4.

So coupling in medical decision limits, here we certainly have the reference interval being clinically relevant, but this
critical value is also clinically relevant. Clearly, this is considered a medical emergency that needs to be acted on quickly.
And | will say, I've been educated even as a long time clinical chemist talking to our endocrinologists in our practice here,
because | have thought in the past that if your free T4 is above about 3.5, 3.8, it's high, and high is high. But actually, our
clinicians are very interested in monitoring these patients up in this greater than 7.7 range. They wish that the assay went
higher because they often have to do even things like therapeutic apheresis to try to lower free T4 in these cases. So this
monitoring, this goes into that delta or that trending over time. That monitoring is extremely important in these patients. So
it matters if it's a 7.7 or a 6.6, or if it's going from 5.4 to 6, versus 5.4 to 5.

So a lot more to it than just the reference interval. So then | started framing the question because it seemed to me that the
clinically relevant range was really the whole range of measurable values. And so | thought, is it better to frame this in
what is the clinically irrelevant range of values for an assay, and does such a thing exist. And so | think what would be
considered clearly irrelevant would be physiologically improbable results that are still within the analytical measurement
range. And what do | mean by that? And do | have an example?

So | chose serum glucose. There could be a lot of assays to choose. But again, | wanted to show you real life data. So
this is, again, about 48 hours of serum glucose results. It does not include the glucose tolerance testing or any plasma
glucose results. So it's just serum. And if we walk through our logic of how we're going to identify clinically relevant
ranges, we have reference intervals both for a random glucose and a fasting glucose. So random is 70 to 140. Fasting is
70 to 100. And again, bulk of the patients within those ranges. But we also have medical decision limits for glucose that
are actually diagnostic thresholds. So if a patient has a random serum glucose, plasma glucose greater than 200
milligrams per deciliter along with symptoms, that's actually diagnostic of diabetes. And we have 200 here, and lots of
patients that are up above this 200 range. In this data pool, our highest patient was right around a 380 or so milligrams
per deciliter. Our critical value for glucose is 400 milligrams per deciliter. We also have a critical low value that is 50
milligrams per deciliter for adults. It's 40 milligrams per deciliter for neonates. And the lowest glucose that we saw in this
data pool over two days was a 40 milligram per deciliter. But then we also have the fasting glucose diagnostic criteria for
both prediabetes and diabetes. And those are indicated here in purple. So this is the pre-diabetes range. And then
anything greater than or equal to 126, this value would be actually diagnostic for diabetes if it's measured, also, by either
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a second opportunity or a second test, being hemoglobin A1C.

So now we have a situation where, really, | think that we've shown that patient values actually span this entire range. And
if we include critical values as medical decision limits, which they certainly are, we're spanning a range that is 40
milligrams up to 400 milligram per deciliter. And certainly, there are patient results across this entire range. But
interestingly, with glucose, our limit of quantitation for this assay is 2 milligrams per deciliter, and our analytical
measurement range upper limit is 675. We have validated up to a times 3 dilution. So we get up to-- | think that ends up
being 1,300. Don't quote me on that. Should have done that math beforehand. So we have very high measurable range
for-- or excuse me. A high reportable range for glucose. And however, how often do we see results up in the 2000,
3000s? Not very often. Often time, those results are actually contamination from IV solutions that contain dextrose. And
we have mechanisms to work that out in the laboratory. It becomes a pre-analytical factor.

And if we think about physiologically improbable glucose results, | would say, anything less than 30, roughly, becomes
incompatible with life. So certainly, now we have an assay where we still have a very wide range of clinically relevant
results, but | would say, between 2 and 30, and maybe above that 400, maybe above 600, become physiologically
improbable. And they generally encompass-- and if we start thinking about more analytes, again, | wanted to give a
specific example to frame all of this information. But these become the extremes of the measurement ranges. And so
possibly, the way to think about this is, what is clinically irrelevant, rather than clinically relevant. There is a caveat here,
which is that we, the labs, were still accountable for accuracy within the analytical measurement range, even if it's
clinically irrelevant. So it doesn't matter if the span of results is clinically relevant. We still are accountable. And what does
that mean? We are accountable for precision across our measuring range for accuracy that our results are the truth.
Within that analytical measurement range, we have to confirm linearity and recovery as some of the parameters. We have
to prove that the dilutions that expand our reportable range recover appropriately, or if samples are concentrated, that
those are recovering appropriately. And then we have to make sure that our reference intervals are method specific,
population specific, and have been verified within our own laboratory. But | think there are many other means by which we
do this that proficiency testing doesn't need to address all of these things. So we're very accountable to all of these
analytical performance characteristics. So when the question comes back to clinically relevant range of values, | think
from just my professional experience, and also, wearing the quality hat, and that | think about these things a lot, | think this
data driven approach is really important in thinking about who are we serving, the patients we're serving, how are the
results used, and that there is more to it than reference intervals. There's actually more to it than just discrete medical
decision limits, and that we have to think about that. It's possibly a better approach to determine the clinically irrelevant
range of values. | think that helped me frame this. And when we are considering clinically relevant ranges, | think that a
good starting point is to look at our data and consider these parameters, which of course, reference intervals, but also,
when are these therapeutic interventions made, what are the medical decision limits. And when we have to monitor
changes in values over time, what's relevant there, as well?

So thank you for your attention, and I'll turn it back over to the moderators. Thank you.

CLIAC CHAIR: Great. Thank you. That was a great presentation. Really loved the data driven nature of it. Any for the
committee before we go to public comments? Any questions for Dr. Baumann? [CLIAC MEMBER]?

CLIAC MEMBER: All right. Thank you so very much for this presentation. And it really, | think, sets the discussion
beautifully. One question for the moment, and that is auto dilution. The maximal dynamic range can be expanded by auto
dilution. And either in your own practice or you're thinking about proficiency testing, should that tripwire be triggered?

DR. NIKOLA BAUMANN: My gut reaction to that is that we have, again-- this is where | say that there's an accountability
for knowing that our dilutions work. And we have that accountability as part of our validation. So | would say no, | don't
think that needs to be a threshold. | think the analytical measurement range is the range to challenge. And before we even
accept using auto dilution on an analyzer, we are validating that practice and validating that those dilutions recover, that
the instrument performs the same as if a human were diluting that sample. So | think my answer would be no, because
we're validating the performance of that dilution using a different means.

CLIAC MEMBER: Thank you.

CLIAC CHAIR: So | also wanted to ask a question to help frame the conversation and clarify something, as well. So my
understanding is the guidance you're looking for from CLIAC is, for the PT providers, those that are creating the PT
programs, there are existing regulations or guidelines that they must meet in order for it to be an acceptable PT program.
So and you showed what those regs are. One of them was-- and if you could bring it back up, | just want to clarify.

| remember there was being a high and a low plus minus, | think, 10%. Was that of the reference interval, or was that of
the AMR? So | don't know if, Angelique or Victor, if you had that can pull that up. It was in the deck.

DR. VICTOR DE JESUS: Yeah. That's 10% of either the lowest or the highest level of the AMR.
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CLIAC CHAIR: Of the AMR, not the reference range, not the reference interval. OK. So it sounds like we're already
requesting or demanding that the PT providers span the AMR. Certainly, the concept well introduced in terms of the
medical decision points. I'm sure that will be part of our conversation. The other scoping question | have for us, is this for
all analytes, or only the regulated analytes? What do you want them to be--

MS. ANGELIQUE DAUBERT: Just for the regulated analytes. Sorry, | should have specified that.

CLIAC CHAIR: OK. OK. So, yeah, | think that's the right-- for me, that was just to help scope our conversation and the
ask. Go ahead, Victor.

DR. VICTOR DE JESUS: Yeah, | just want to clarify, what | said on the slide was within 10% of the lowest or highest
reference value. So yes, you can take that as a AMR.

CLIAC CHAIR: OK. Any other questions for Dr. Baumann? All right. [CLIAC DFQ], do we have any public comments?

Public Comments

CLIAC DFO: Yes, we have two public comments. The first will be Dr. Diana Cardona, again, from CAP. And then a
second will be Sue Styles will provide a public comment from the American Proficiency Testing Institute, APTI.

CLIAC CHAIR: Excellent. Yeah, let's do it.

DR. DIANA CARDONA: All right. Good afternoon. Yeah, so Diana Cardona again, a practicing pathologist, Vice Chair and
Associate Medical Director of Duke Health Clinical Laboratories, here again on behalf of the College of American
Pathologists, again, whose mission is to improve people's health by serving patients, pathologists and the public, by
fostering and advocating excellence in the practice of pathology and laboratory medicine worldwide, and by expanding
health equity. The CAP appreciates the opportunity to provide this statement regarding terminology used in CLIA
regulation related to proficiency testing or PT. Within the Code of Federal Regulations, the terms clinically relevant range,
full range of values, and full range of interpretation that would be expected in patient specimens are all utilized. This
variation in terminology invites confusion. We urge the CLIAC to consider this an opportunity to discuss and understand
the needs and considerations of laboratory stakeholders to ultimately share a clear vision of the agency's intent regarding
revising CLIA's language around range of values.

The CAP supports increased clarity in the range of values for PT. But as we know, the details are what become
complicated. Hurdles that must be considered include potential manufacturing limitations, the clinical utility of the test
results, assay harmonization, the lack of globally accepted reference intervals, potentially increased costs, and impact on
PT performance. Otherwise, PT could inadvertently become problematic exercise with limited value to laboratory
participants, and ultimately, our patients. Approximately 500 physician and doctoral scientists with expertise in pathology
and laboratory medicine serve on the 29 discipline specific scientific committees within the CAP. In their advisory role, our
members review anonymous PT performance data, write scientific discussions when applicable to educate laboratory
personnel, and set specifications and targets for the CAP's PT programs. When writing PT specifications, consideration is
given to clinically relevant ranges and values, the availability of appropriate material our expert members feel are most
important for ensuring appropriate high quality patient care, and compliance with regulatory requirements listed in subpart
I. Occasionally, for certain analytes, it's difficult to offer a challenge at the lowest end of the reference range due to
manufacturing limitations. Additionally, many routine analytes have negligible clinical significance at low concentrations.
For example, aspartate aminotransferases. Our committee members, most of whom serve as laboratory directors, set the
specifications for PT samples to emulate real clinical specimens, and that are also relevant to points where medical
decisions are made. It is also worth mentioning that it becomes exceedingly difficult to offer an analyte at the low
concentration if the regulations do not allow fixed limits with fixed percentage units for that analyte's acceptable
performance. It can become problematic to grade those challenges, and could result in an increase in non-consensus or
failure rates. In our written comments, we give a couple of detailed examples of PT assays with manufacturing limitations,
or that lack clinical utility. We hope that broader, robust discussions with key stakeholders and PT providers will be held
prior to advancing proposed regulatory revisions on this important topic. The CAP stands ready to contribute our scientific
knowledge and real world expertise at such discussions. And once again, thank you for your time today.

CLIAC CHAIR: Thank you.
CLIAC DFO: And we have lost Sue Styles from API. So if she joins, | will let you know.

CLIAC CHAIR: OK. Is it all right? Should we continue on with the discussion?
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CLIAC DFO: Yes, continue on.

Committee Discussion

CLIAC CHAIR: So all right. So, again, | think just to rephrase the scoping, we're being asked to provide some insight as to
how do we help define clinically relevant ranges, or, | would say maybe alternatively, potential targets for PT programs of
the regulated analytes beyond what the current requirements that were shared with us. And | think that the only
quantitative requirement was that plus-minus 10%, or within 10% of the AMR extremes, both low and high. So I'll open it
up to the group. Are there any comments, reactions, reflections that you would want to share about the topic in front of
us? And Heather, can you put up the guiding questions? Any questions, comments? So | could share what | was thinking
in terms of when you're reviewing what the current requirements are. It gently touches upon it, but | think it could benefit
from explicitly calling out that, if at all possible, PT program providers, in addition to having the low and the highs, should
also have PT events around those clinical or medical decision points. | think that would be very important, and recognizing
that those medical decision points could be treat, not no treat, but also, including of the critical values, as well. Obviously,
critical values require treatment, just, obviously, different ones. So for me, that was what | felt was missing from the
current requirements. | don't know how everyone feels about that. Is the quietness alignment? Confusion? Go ahead,
[CLIAC MEMBER].

CLIAC MEMBER: I'll maybe admit to a little confusion. | think that one of the things that | heard mentioned was the timing
of these things, in other words, the delta. That doesn't seem to be reflected at all in the proficiency testing, yet clinically,
that's one of the most essential things that people see. | don't know how we'd do that in PT. It's kind of a challenge. But
then the other question | was going to ask about, and this has to do with work that's going on in our lab, is reference
intervals are now being determined dynamically for patients. And so how does that play into PT going into the future? |
know it's a thorny question, but we all know that these ranges are somewhat artificial when it comes to an individual. So
how do we address this in the modern age where we're actually generating these things dynamically for a patient at the
time of care?

CLIAC CHAIR: Yeah, it's a good point. And of course, deltas are critically important for patient care. | think in the setting of
PT, these are static assessments. You could certainly create a nice story of five PT samples and one-- you could create
the story where one's two hours after the initiation of therapy. But | think the delta is not something that could really be
addressed in a PT program. And | will also say for the reactive or the varying reference ranges, not only within an
organization, but across organization, but across platforms. These PT programs, they basically create a sample of truth,
what is the value. Different test systems can give different results. Very commonly seen in, say, liver enzymes, that just
different systems create different results. And typically, these PT program providers grade you in your peer group. So the
Roche peer group is graded amongst the Roche peer group, and the Abbotts amongst the Abbott peer group. So | think
that's also already kind of a company or addressed in how the PT provides their program today.

Public Comments
CLIAC DFO: So Sue Styles is back on. So if we can pause and allow her to do the public comment from APA.
CLIAC CHAIR: Perfect.

MS. SUE STYLES: Hi. Thank you. I'm so sorry for the interruption. My computer did something I've never seen it do
before. Mr. Chairman, members of the CLIAC, my name is Sue Styles. | am director of quality and Regulatory Affairs at
American Proficiency Institute, API. For over 30 years, API has been one of the nation's largest accredited proficiency
testing providers, today serving over 20,000 hospital and physician office laboratories. Thank you for this opportunity to
speak with you today. To expand on the API written statement, | have three suggestions for your consideration related to
the range of values for proficiency testing samples. One, for a more impactful review of the targets provided, it may be
useful for reviewers to know which analytes are best summarized through peer group data. It is reasonable to recommend
that proficiency testing providers list up front each analyte for which peer group data is more representative than all
participants' data. Simply put, there are two ways to calculate the target value for each analyte tested, all participants
means, and peer group means of results generated by similar test methods. 30 plus years ago, the all participants means
were written as the default for CLIA, but peer group means were permitted where necessary. And today, peer group
means are the default for proficiency testing providers. That was acknowledged in the CLIA wording changes finalized in
2022. To illustrate the difference this makes when reviewing the range of targets provided by a proficiency testing
provider, let's look at the example of prothrombin time. It's known that results from different prothrombin time methods
are-- can you see the slide? Just wanted to make sure. OK. It's known that the different results are not comparable, and
this difference is magnified when testing proficiency testing samples. So this first slide shows the all participant means for
all of the 2023 proficiency testing samples from APIl. When those means were compared to a reference range of 9.4 to
12.5 seconds, from these values, it appears we did not challenge the low end of the reference range. But if the data for
one of these samples at 11.0 is reviewed by method, as shown in the next slide, you can see that bias in the all
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participants mean, mainly caused by one method. This is the wrong-- | had it colored differently in my other version--
obscures how low the results were for many participants. Two peer group means we're higher than the all participants
mean, and that's reagent D and E here. The one in yellow is significantly higher. Three peer group means that up here,
these three lowest ones were actually lower than 11, and the lowest one represented half of the participants. So in fact,
many participants reported results near the low end of the given reference range, and that's more apparent when the peer
group data is reviewed. Our second suggestion is that there should be recognition that proficiency testing results vary
from results on patient samples due to matrix effects. Those effects are due to using a manufactured sample because
pooled plasma is frequently used. There may be stabilizers or preservatives present, and multiple analytes can be
officially targeted in the sample. One type of matrix effect is when substances in a sample other than the intended analyte
may affect the quantification of the intended analyte, and that can impact each methodology differently. But those using
the same methodology are affected similarly, which adds to the importance of reviewing proficiency test results or targets
by peer group. As an example of the effects of pooled materials, in 2022, a leading provider of hematology samples wrote
an open letter to proficiency providers on the technical limitations of proficiency samples for white blood cell or WBC
differentials. And they stated, quote, proficiency products are manufactured from multiple donors. It is not achievable for
WBC differentials in stabilized proficiency products to represent the full range of values expected in patient results. End
quote. Finally, to ensure a broad range of targets, it would be helpful if proficiency testing providers were informed of the
desired ranges for each analyte a bit further in advance. Currently, the requests for different targets are reviewed toward
the end of the annual proficiency testing provider reapproval process. I'm sorry, they're received towards the end of that
process. And that allows limited time for us to make any adjustments that would require research and development.

In addition, with changes to the reference ranges under discussion, requesting individual PT providers to adjust their
targets for the upcoming year, earlier in the current calendar year would also allow an opportunity for feedback on any
challenges that might arise from manufactured samples. So on behalf of API, thank you for your consideration of these
comments. | would be pleased to answer any questions you might have.

Committee Discussion

CLIAC CHAIR: Thank you very much. OK; let's continue the discussion. Excellent. So questions, comments, reactions?
Again, | can propose something to chew on, but | want to see how the committee feels first. OK, well, then I'll propose
something. So from what | understand, the questions and the request is-- excuse me. | would envision an ideal PT
program to certainly assess the extremes, low and high, as best as possible. And again, what | said it before, it felt like
what's missing from the current requirements is the concept of medical decision points. So I'd make a recommendation
that the requirements for PT programs be updated to include some degree of concentration around medical decision
points. When | say that degree of concentration, using some of the verbiage that was there before, like at least one of
them over the years has to be within 10% of either the upper or lower limit. So something along those lines where medical
decision points can be tested throughout the PT cycle. And obviously, we don't have to describe it. CMS can just figure
that out, figure out what a reasonable cycle would be. In terms of, OK, how do we now decide where these medical
decision points are, | would recommend to say, having the PT program providers propose what those medical decision
points are, supported by literature that can be evaluated by the PT program. Again, | have no insight into these PT
program evaluations. So if what I'm saying is completely bonkers, let me know. And | do want to be very cognizant that
sometimes creating these PT programs, as what was just discussed as the extremes, particularly the lows, it's hard to
remove something. It's much easier to add something. They're really hard to manufacture. So to give some avenue for the
PT program to say we can achieve this 10% of the lower limit because, and an explanation that can be reviewed and
assessed. So first, I'll ask [CDC EX OFFICIQ]. Is this kind of the feedback that you were looking for? Is this helpful, or are
we way off here?

CDC EX OFFICIO: This is all very helpful. That being said, and this is for the committee's consideration. When we discuss
the signing specimen challenges around medical decision points, well, how are these medical decision points applicable
across the broad range of methods that are out there? We're, for the most part, talking about quantitative measurements
here. So it is my opinion that a thorough inclusion of medical decision points essentially personalizes PT challenges to
different institutions. And that may be something that may be better addressed by either a sample exchange program or
participation in other external quality assurance programs. So that may be difficult to achieve by proficiency testing
programs. So I'm not suggesting that that is not a worthwhile activity, and it's certainly something that any laboratory that
wants to have high quality testing should consider. But looking at the difficulties of creating sufficient volume of specimen
challenges be distributed to many laboratories for all of these analytes presents an incredible logistical challenge, in my
opinion. So anyway, I'm going to leave it right there. And [CLIAC MEMBER] has a comment. Over to her.

CLIAC CHAIR: Go ahead, [CLIAC MEMBER].
CLIAC MEMBER: Can you guys hear me?

CLIAC CHAIR: | can.
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CLIAC MEMBER: All right. So | was listening to this conversation. | think the medical decision point and having the
proficiency provider set that up | think is going to be quite challenging. I'm wondering if the focus should just remain on the
analytical performance. And I'm saying that because sometimes, and for me, for example, I'm thinking of viral load testing,
where medical decision is going to vary even by patient population. There's no way for a proficiency provider to even set
what the medically relevant points are. Sometimes you want really high sensitivity. Sometimes it doesn't matter. But if the
focus is just on, is the lab able to analytically pick up this the range of value, that might be where we want to focus.
Because I'm concerned that having the medical decision point there might make it almost impossible, given the wide
range of PT type that there is out there.

CLIAC CHAIR: Yeah, | think it's a great point. And certainly, [CDC EX OFFICIO] was mentioning it, as well. Because you
can imagine a world where if we're going to be so precise with the medical decision point, you have to break down into
different manufacturers. And even sometimes, the manufacturers are different methods. And to really target them all,
you're basically making PT programs for a near infinite number of systems. And then, of course, you lose your statistical
analysis on the back end because your ends are going to be quite low. | kind of view this more as a big picture, to use the
phrase | used last time. It's the rising tide. Right now, it may not be in a particular test system. It may be right on the
medical decision point for test system A, and slightly off for test system B, or maybe even significantly off for test and B.
But by declaring this inclusion of medical decision points in the requirements for PT programs, it's in the ballpark. And it's
still rising the tide of quality, even if for each individual test system, it is not exactly on the medical decision point.

So for me, I'm more comfortable with just an imperfect improvement than | agree with you, | think making it perfect, the
whole system falls apart. So sorry. Is your hand still up? Did you have something else to say? OK, | don't know. And,
[CDC EX OFFICIO], | saw your hand up. | don't know if you pulled it down.

CLIAC MEMBER: Sorry. I'm going to lower it.

CDC EX OFFICIO: No, same here. | hit the wrong button. My apologies.

CLIAC CHAIR: [CLIAC MEMBER].

CLIAC MEMBER: I'd like to weigh in on this, because | think you make a very good point. You can't consider everything in
this decision making process. But what we're recommending that it be updated to consider some of the medical decision
points when possible. But we don't want to make it so cumbersome that the manufacturers of the PT materials have to
invest a lot more time and money into this, because it's going to make it a lot harder for us as purchasers of these
supplies. So | think a midpoint is desirable here because we see a need. A matrix approach, rather than just a statistical
approach, has a great deal of value to it. But let's not get too much into the weeds where they're actually designer panels.

CLIAC CHAIR: Any other questions or comments? Any negative reactions to this recommendation? Does someone feel
like it's a nonstarter?

CLIAC MEMBER: | just had a quick question.

CLIAC CHAIR: Go ahead.

CLIAC MEMBER: Thank you. | just was wondering, with there be so many different manufacturers, how, for example, if a
patient has a test in one state and they use a different one, how do you account for the differences in the variability of
those tests in order to make a decision as a clinician if there's a big discrepancy within those? Is there a certain
adjustment factor that we have, let's say, for manufacturer X machine, that the test was run in a lab, versus in a different
one to make, | guess, to adjust for those differences?

CLIAC CHAIR: In the PT programs, you're saying?

CLIAC MEMBER: Yes, as an example. Yeah.

CLIAC CHAIR: Usually, the total population that participated in the PT is broken down into their peer groups. So you'll
compare Abbott method A to Abbott method A. You're not comparing it to Abbott A to Roche B. So that's how they
account for some of the variations in the test systems. You're comparing amongst your peer group.

CLIAC MEMBER: Thank you.

CLIAC CHAIR: [CLIAC MEMBER]?

CLIAC MEMBER: Yeah, this is an interesting discussion. However, | kind of reacted to your comment, [CLIAC CHAIR].
Does anybody have any negative reactions to this? | sort of do. Are we prescribing to the programs what they are
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supposed to do? And why don't customers prescribe that? Why don't the customers put pressure on these PT programs?
Is this a role that we really need to take on?

CLIAC CHAIR: Yeah, and [CDC EX OFFICIO], keep me honest here. The PT program providers actually have to be
approved by CMS. And so every year, they have to submit-- | don't know what data they submit. But they have to be
approved. They have to meet the requirements that are lower on this document that are set by CMS. So CMS is now
asking us, we have this. How do we define what's clinically relevant from a PT perspective? They've already covered the
extremes of the AMR. And so how else could we provide clinically relevant ranges? And that was why the proposal of the
medical decision points to be included. But yeah, it's more than just the customer. They have to get approved by CMS.
[CDC EX OFFICIQ], did | represent that properly?

CDC EX OFFICIO: Well, program, yes. PT providers have to be approved by CMS, and I'll defer to [CMS EX OFFICIO] on
that specific process.

CLIAC CHAIR: | don't know. Yeah, sorry. | can't see [CMS EX OFFICIO]. [CLIAC MEMBER], you have a hand up?

CLIAC MEMBER: Yeah, | guess | have a clarifying question. | think there was a comment earlier that this-- is this only for
regulated analytes, or is this for all?

CLIAC CHAIR: Yeah, the scope is for regulated.

CLIAC MEMBER: OK, because | guess I'm coming from my own little niche where I'm not really doing a lot of regulated
analytes. My initial comment for, | guess, outside of that, just even getting consensus on what's medically important range
is difficult for a lot of tests and isn't very well established.

CLIAC CHAIR: Yep. And [CMS EX OFFICIQ], | was able to find you. | didn't know if you were commenting before or not.

CMS EX OFFICIO: No, | was just saying that | didn't think it was necessary to go through the process of approving
proficiency testing organizations for this discussion. We do approve them.

CLIAC CHAIR: OK. Any other comments or reactions? Again, particularly the negative ones. Because obviously, you
know where we're going to go next. Go ahead, [CLIAC MEMBER].

CLIAC MEMBER: | guess my question is the feasibility, really. Because the way it professionally works is that you have to
have a sample that you can allocate into thousands of little aliquots and send it to. And we already know that there are
issues with matrix effect. But when we talk about decision points, are we saying, try to get it at the border of reference
ranges? Because CLIA requires us to verify and adapt reference ranges to our patient population. So how do you make
that laser incision to where you want to get a sample that has a known quantity that is close to somebody's reference
range? It won't be everybody's reference range because everybody's different enough that it does-- so | guess that's my
head scratcher is, how would this be achievable. | guess it might be easier for certain things such as, definitely, sodium,
maybe, and potassium. But once you get into things like AST and ALT, | don't know how this would be actually be feasible
from a technical point of view.

CLIAC CHAIR: Yeah, | think that's why the recommendation was giving that degree of flexibility, as well, recognizing
manufacturing challenges and all of that. And again, this would be stating that, when possible, medical decision points
should be tested in PT programs. The program provider can define those medical decision points supported by literature
that can be potentially reviewed and agreed upon. But of course, we recognize it's not going to work for all systems.

So | guess, said otherwise, | guess we have two choices. We could make a recommendation something like this, or say
that the current system is-- we think the current system is fine the way it is and have no recommendation. Yeah, but |
totally appreciate everyone's comments of the imperfection of this recommendation. It won't be perfect. The question is,
do we feel like it will-- at least targeting close to those medical decision points. Is that increasing the overall quality of the
United States or test system, laboratory systems or not contributing anything? | would say, if we think it would contribute
to the overall quality, | would propose moving forward with it. If not, if it's neutral or negative, obviously not. [CLIAC
MEMBER], | see your hand up again.

CLIAC MEMBER: Yes, | was reacting to [CLIAC MEMBER] comment about the reference intervals being used as the sole
way to interpret this. And as Dr. Baumann correctly pointed out in her nice talk with those examples, there's other decision
points, other decision concentrations for these analytes that are used and ought to be used by clinicians, and therefore, in
PT programs. Because we need to assess our methods, and the proficiency testing exercise should assess our methods
at these different decision points, like for glucose. It's not enough to test at 126 and leave it at that. There are patients up
in the 200 to 400 range. We need to test in that range, as well, and below, like about 50, like Dr. Baumann said.
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CLIAC CHAIR: Absolutely. Yeah, | think all those would fall into the category of medical decision points.
CLIAC MEMBER: Exactly. Is that not the AMR?

CLIAC CHAIR: So yeah, there's AMR, but then there are points in between, like hemoglobin A1C. You can test the
extremes, but they're the decision points of what defines prediabetes and diabetes. So in addition to the extremes, where
are the ones, where are the decision points in between? Not all analytes may have a medical decision point. Right? Some
may, some won't. This is at least providing additional guidance to PT providers, if applicable, target a medical decision
point at some frequency once a year, every other year. Rotate through the various medical decision points if there are
multiple. More in a particular analyte?

CLIAC MEMBER: I've been struggling with this concept of medical decision point through this whole discussion, because
going back to what [CLIAC MEMBER] said earlier, the medical decision points can vary extraordinarily widely between
age and condition that a patient might have. Pediatric oncology versus adult endocrinology, for example, are very different
patient domains. And to ask laboratories to anticipate the medical decision points of what likely is to be a very diverse
clientele, patient population that they serve unless they're a niche laboratory, | think is asking for discernment that is
beyond the requirement of an earlier comment, which was, well, what is the analytical dynamic range, and what is the
accuracy of it. And so the reason | struggle is the concept of medical decision points. And this is not critical values as
such, which themselves can be debated for, whether critical, or hyper critical, which is a term that makes me flinch, can be
defined on the basis of evidence. It's something that a laboratory cannot do in isolation. It has to be done in working with
clinical colleagues. And the structure for doing that, to me, is-- you could argue it's beyond what CLIAC should be paying
attention to. So while on the one hand, | consider it a meritorious concept, putting medical decision points into practice, to
me, is a very difficult tactical exercise for a laboratory to engage in.

CLIAC CHAIR: Yeah, | think the comments are well taken. To be clear, this is guidance or requirements not of the lab, but
of the PT provider, the manufacturer of the PT. The requirement today states for the 29 regulator-- | think it's 29 still-- 29
regulated analytes, is the only guidance they have is you need to be within 10% of the lower range, within 10% of the high
range. All of their other PT challenges that they manufacture, they could put it anywhere in the analytical measurement
range. This would simply be saying, additional guidance in addition to the extremes, also, when applicable, target those
medical decision points. And Some of them will be prescribed. They're standardized assets.

CLIAC MEMBER: They're established guidelines for what constitute out of, use the term, medical decision points.

CLIAC CHAIR: Right. So it's simply giving them more guidance to target those medical decision points, recognizing the
variability across assays, and recognizing it won't be precise for all of them. But again, it's just more guidance and
manufacturing. They have to make 15 analytes, 15 tubes a year, two of them have to be at the extremes, giving them
more guidance as to what to do with the other 13.

CLIAC DFO: But I also want to clarify something, that this that [CDC EX OFFICIO] presented is not a clear regulatory
requirement. This is something that the CDC does as part of their program review and provides the report back to CMS to
utilize when they're doing their approval of the PT programs. So this is just what we have at CDC decided to use. In no
way, shape, or form is that currently in the regulations for what PT programs must do.

CLIAC CHAIR: OK, does that open the door for a recommendation of including that as a requirement? [CLIAC DFQO]?
CLIAC DFO: Yes, it could. If it's felt that there's more specificity needed in the regulations, we could do that.

CLIAC CHAIR: OK, so I'll rephrase, reframe the conversation, especially in light of that. So it sounds like there is no
requirement of PT providers to select or manufacture their PT challenges. There are no requirements. They could do
anything. They could just do pooled plasma 15 times in a year. And wherever it lies, it lies. So we can say that that's OK|,
we're content with that, or we could provide a recommendation to require that PT providers test the analytical
measurement range extremes and/or medical decision points. So really, the question really comes down to, are we
satisfied with the status quo, which is no specific requirements of where the analytes or where the PT challenges should
lie within the AMR, or do we want to provide some. [CLIAC MEMBER]?

CLIAC MEMBER: | actually like the idea of enshrining these requirements that [CLIAC DFO] just had highlighted.
Because | think reading through them, they are actually realistic, in terms of that it should reflect the range of what we will
get into in a patient. | think trying to pinpoint exact values along so-called decision points, I'm not sure how realistic that is.
And then you get into the question of the albumin, where the literature is full of national guidelines for albumin. That
doesn't really tell you which method is. It bromocresol green, or bromocresol purple? And they're 30% different. And we're
not harmonized. And so if there is no clinical decision point for so-called bromocre-- I'm probably getting it exact opposite.
But there might be one for purple, but not for green. So what do we do then?
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CLIAC CHAIR: So I'm hearing support for the extremes. I'm hearing cautious. | wouldn't even say cautious part. I'm
hearing cautious, caution for medical decision points. | do want to reflect back because maybe I'm hearing this as an
anxiety with calling out those medical decision points, is the PT will be assigned a value, and different methods will give
different values. And | want to stress again the grade, how they're graded by peer groups. So if the decision point was,
say, 12, whatever test, whatever units, and in Abbott instrument, the peer group is 10, it's not like those labs are going to
fail because the decision point was 12. You're graded amongst your peer group, so you're not going to fail. Labs won't
necessarily be at risk here. Again, we're providing guidance to PT programs to at least target around the area of the
medical decision points. | feel like we're getting caught in the precision of this when we're not looking for precision. This is
guidance of where to manufacture PT analytes or your PT challenges. So | know | keep repeating myself, and obviously,
because | keep repeating myself, I'm mentioning it. Obviously, I'm an advocate for it, but I'm not feeling the same
advocacy from the rest of the group. If the support is not there, we can forget it. But | just want to make sure that we
understand what is being asked of us so we can decide whether the support is there or not. Go ahead, [CLIAC MEMBER].

CLIAC MEMBER: | think we should just not let perfection be the enemy of good here. And | support what you're saying. |
don't think it's particularly restrictive. | don't think that what is being stated here is restrictive. | think it is leaving an opening
for there to be some flexibility.

CLIAC CHAIR: Yeah, thank you. Yeah, | agree with the flexibility here. And again, for the PT program providers who may
flinch at sometimes the real manufacturing challenges of getting to these points, | think explaining why you can't get to
those, why you can't create a challenge at some particular range should be sufficient to meet that requirement. Because
some of these things will be very challenging, if not impossible, to meaningfully manufacture. [CLIAC MEMBER]?

CLIAC MEMBER: | guess my question is, for the 15 challenges, | know they have to be one close to the high, one close to
the low. Do we know what those other 13 challenges look like? Are they within that range of what would be medical
decision points, or do we not know anything about them? So what you said, Jordan, are they the same value of 20 for the
other 13, let's say? And does that matter?

CLIAC CHAIR: Yeah, that's the ask of us. As of today, there's no requirement for them to-- first of all right now, today--

CLIAC MEMBER: But if they can do the low and they can do the high, then why would it not be that they could do in
between? | guess that's my question. Are we making it more complicated than what it already is?

CLIAC CHAIR: | do think the manufacturing challenges are going to be the low and the highs, not so much in the middle,
to your point. But yeah, as of today, there's no guidance. There's no true requirement of low, high or medical decision
point. And that's the ask of us is, do we want to provide some requirements or recommend some requirements to improve
the overall quality?

CLIAC MEMBER: Could we just say more variation within the limit ranges?
CLIAC CHAIR: Yeah, we could.

CLIAC MEMBER: So that we don't get too caught up on the medical range, just that there is some variation that can be
detected. But again, | don't know what's currently done with these analytes because I've never tested the chemistry
analytes or hematology analytes.

CLIAC CHAIR: Yeah, | think variation is certainly helpful and it's what we would want. The word variation alone is not
particularly helpful. You'd have to put some parameters around that. 13, 13.1, 13.2. 12.9. Is that variation if your AMR is O
to 100? Probably not. OK. [CLIAC MEMBER]?

CLIAC MEMBER: | actually think there might be some good that comes out of this, because | think that we as a
profession have not done a good job in terms of conveying just how much variation there truly is between, not just
interpatient variation, but between the different platforms. And | still have conversations on a weekly basis with conditions
or with pharmacists who are shocked that they have to adjust their guidelines now that we've switched to a different
chemistry analyzer. So maybe by illustrating that the decision points are different for different platforms, and somehow
broadcasting that, might make a difference, that you just can't turn everything on the same line and treat everything the
same way.

CLIAC CHAIR: [SUBJECT 15]? And [SUBJECT 15], is your hand still up, because you have a question? Go ahead,
[SUBJECT 15].

CLIAC MEMBER: Yeah, so that's a good point. But manufacturers shouldn't have any trouble coming up with the medical
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decision points and assays that work at those points. And therefore, the proficiency testing providers ought to be able to
come up with concentrations around those ranges.

CLIAC CHAIR: Yeah, no. Yeah, | agree. Go ahead, [CDC EX OFFICIQ].

CDC EX OFFICIO: | appreciate that, and | would like to provide, perhaps, a little bit of perspective as to the development
of proficiency testing materials. | spent many years of my career working in a proficiency testing program, and the
development of materials with low levels of some analytes can be incredibly difficult. And oftentimes, we accomplish that
by using, for example, charcoal stripped serum, which essentially, just gets rid of everything in there. That in and of itself
creates a significant matrix effects for other analytes. So while, technically, proficiency testing programs may be able to
actually create these kinds of materials, unless they're properly vetted by different methods, different sites, et cetera, it
may become an incredibly, incredibly burdensome activity for proficiency testing providers. And another thing to consider
is that sometimes when you have these highly manipulated specimens-- and I'm going to give the example of dry blood
spots, which is what | used to do-- they end up looking different. And as we all know, PT specimens need to be
processed, just like any regular specimen. So if you can spot something right away visually, that's sort of tipping things off,
if you will. So there's no perfect solution here. | realize that. But | think for us here at CDC, a discussion about whether
that 10% of the high and of the low is an appropriate metric that we should be looking at for our analysis of programs, |
think that conversation would be very, very useful to us here at CDC. Over.

CLIAC CHAIR: Yeah, thank you. | want to make sure that's that challenge is represented in the way of flexibility. So in
terms of slight or minor wordsmithing of the recommendations so far, as applicable or if possible, | want to make sure that
sometimes it is almost impossible to make these samples. And | don't want to throw the baby out with the bathwater here.
We need these PT programs, and we can't have them all the program providers all fail because they're trying to create
something that can't be created without significant matrix effects, and all of that. But again, as of today, PT program
providers have no goalposts to target. They have nothing to target. They can just create samples. This is saying, when
possible, here are the goalposts. High, low medical decision points. So we've nine minutes left, or, actually, no, maybe a
little bit more. 14 minutes left in the conversation. | still sense angst, confusion about this. And again, | like the distillation
of right now, there's no goalposts, and we're just providing guideline goalposts here. Recognizing, of course, what we're
saying, we're making the recommendation. And the agencies then have to take it under consideration. There'll be, |
assume, engagement with stakeholders to figure out the feasibility and other things. So we are not the final word here.
We're kind of just the ones that are kicking off the conversation through the recommendation. Yeah, | want to try and kind
of push towards either agreeing to this recommendation or killing it. So | want to ask the question, how do you feel about
this recommendation? Any kind of refinements that you want to it, and things like that? Go ahead, [CLIAC MEMBER].

CLIAC MEMBER: I think | could support it enthusiastically if we drop the word medical decision point. Because | think, for
me, the main thing about that is that it implies that there is a medical decision point for assays. And really, it's all about the
clinical picture and everything like that. Going back to the requirements below, could we just tweak it a little bit, where we
say that cover full ranges, including those that might be medically significant? That way, | think it's the word point that
gets, causes me anxiety. Some things are appropriate, like, | guess, D-dimer, 0.5 for certain assays, saying the probability
of DVT. But | think that boiling it down all to certain values.

CLIAC CHAIR: Yeah, | think it's a fair modification. | like it because, for me, the spirit is, | want you to target things around
the values that are clinically meaningful. If the word point implies a degree of precision that is inappropriate here, |
absolutely support that, meaning | absolutely support removing it, because precision here is not the was not the intent.
Mary?

CLIAC MEMBER: Here we go. Just, something that comes to mind is, one of the examples was hemoglobin A1C, and
pre-diabetes, and diabetes, and so on. And the pharmaceutical companies follow those religiously for the medications that
they'll cover. It'd certainly reduce diabetes if they made Mounjaro and Ozempic available to those people with
prediabetes. So there could be a larger impact by not. At least calling out some of these numbers. And then if you call
them out, does the lab have to be able to measure them properly? | just think there's medical decision making, and then
there's also medical insurance availability of medications that's predicated on some of these values.

CLIAC CHAIR: Yeah, | agree. [CLIAC MEMBER]?

CLIAC MEMBER: A different way to get it, the concept that we're not talking about points, is the fact that even dynamic
change within the reference range can constitute medically actionable data, for example, a rising creatinine through the
normal range in a elderly person who has limited muscle mass as a sign of loss of kidney function. Something that was
said right at the top of our conversation with the presentation is, what is medically and physiologically relevant, as
opposed to just trying to span the analytic range, going back to [CDC EX OFFICIO] comments about, very low may not be
medically and physiologically relevant. So an alternative is to use the words within the dynamic range of medical and
physiologic relevance. Again, that is a judgment call, but | think it does get at something that this conversation has been
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doing over its length, which is, what's meaningful. And my version of that is, what is medically and physiologically relevant,
as opposed to analytically valid at extremes. And to be honest with you, that was the genesis of my comment, my
question about auto dilution. Because if a glucose is 400 or above, do we dilute to find out if it's 500 or 600? Or serum
transaminases. How high do we go before we dilute and try to figure out what's really there?

CLIAC CHAIR: OK. So we have--

CLIAC MEMBER: It is an option.

CLIAC CHAIR: So we have three versions up here and a few minutes left. Let me quickly read through them. OK. Just as
somewhat of chair's prerogative to make this a little easier, | would recommend to just getting rid of option one. If there are
challenges with the specificity of points, let's just get rid of it. To be honest, | think option number two covers it just as well.
| still do struggle with that comment of dynamic range because, again, these are PT, not patient samples. And there's no
dynamism here. This is a sample with one result.

CLIAC MEMBER: Yeah, and | did not say the dynamic range. | just said range. Nor am | saying that my recommendation
is the preferred one. It is a recommendation.

CLIAC CHAIR: So the way I'm reading the difference between option two and option three, option two says PTs should
span the AMR and touch upon the ranges that are medically significant. Option three is just saying those that are
medically significant. So | think as a PT, when we're trying to challenge our test systems to see as a quality control tool, as
PT is, or a quality assurance tool, | would say we need to do both. Test the system at its extremes, as well as those
medically significant ranges. So if all right with the group, | would recommend reducing this down to option two. [CLIAC
MEMBER], you have a comment?

CLIAC MEMBER: Yeah, I'm going to agree with that. And also, the option, the language doesn't include concentrations. |
think we should-- I'm not seeing the thing. There it is. OK. Let's see. Include consideration for analytical measurement
ranges, including those concentrations or quantities that may be medically significant.

CLIAC MEMBER: Values?

CLIAC MEMBER: Values? Yeah, you get my idea. But just leaving it undefined there is not good.

CLIAC MEMBER: And | like medically relevant better than significant. Significant seems to box it a little bit more.

CLIAC CHAIR: OK. All righty. | think we are getting close.

CLIAC MEMBER: It takes a village.

CLIAC CHAIR: Questions, comments on the recommendation we have right now? We have five minutes left. So
questions, comments, and then I'll ask for a motion and beyond. Hearing none. Do we have a motion?

CLIAC MEMBER: I'll move. Passage of this recommendation.

CLIAC CHAIR: Excellent. OK. All those in favor, please raise your virtual hand. We have a majority. Thank you. The
recommendation passes. Probably don't have time to discuss anything else in greater depth, although, to be honest, | feel
like we actually covered it in terms of what the ask was of us. We're supposed to go to, what, 2:15 Eastern time. We have
five extra minutes. | would propose giving you those five extra minutes for your lunch break. So why don't we take a break
now? We'll come back at

CLIAC MEMBER: 3:15.

CLIAC CHAIR: Maybe we should come back at 3:15.

CLIAC DFO: 3:15 Eastern time.

CLIAC CHAIR: We'll come back at 3:15 Eastern time. Thank you very much.

CLIAC MEMBER: All right.

CLIAC MEMBER: Thanks.

69



Utilization of Remote Technology for Competency Assessments

Introduction to Topic
Gregg S. Brandush, RN, JD, CMS Ex Officio

CLIAC DFO: We can go ahead and get started, [CLIAC CHAIR].

CLIAC CHAIR: All righty. All right. Welcome back, everyone. Hopefully you enjoyed your lunch break. So we're going to
close today with the topic of utilization of remote technology for competency assessments. We're going to start with an
introduction by Mr. Gregg Brandush, the Director of the Division of Clinical Laboratory Improvement and Quality at CMS,
followed by a presentation on leveraging technology for remote assessments by Ms. Michele Klawitter, Ms. Andrea Noon
and Mr. Richard Redmond from the American Red Cross. After the presentations, of course, we'll have time for public
comments, as well as committee discussion. So | will turn it over to Gregg to kick us off.

MR. GREGG BRANDUSH: Thank you very much. We made the last topic, everyone. Really, a great meeting. This has
been outstanding. All right. So this is a topic that we've talked about in various incarnations over the last few years. And |
want to start with our historical view of this issue. So we took a poll and asked about people's reception to the idea of
allowing virtual competency assessments in clinical laboratories. And we first started with our state agencies. So 71% of
them were not in favor of virtual competency.

We talked to our CMS locations. 75% of them were not in favor of this. We talked to the accrediting organizations. 50/50
there. And the reason of support for opposition is that the competency assessment is a single most frequently cited
deficiency in CLIA surveys. So you could see we're very change averse group. But just because we're change averse
doesn't mean we need to close our minds to emerging technology and how things can be different. And one of the things
that I'm concerned with is the citation support that we like to use.

So there's a competency assessment. It was cited in 19% of laboratories cited. It's the standard level, but still the highest
level of citation we have for any of the standards. And a government trap is to reach a conclusion and then try to find data
to support that conclusion. And that's something | think we may be falling into here. So the citation that we rely on, saying
it's number one, really, is a procedure regulation. It states that laboratories must follow written procedures to assess
employees and consultant competency.

There are two regulations that require that direct observation, and those don't appear in the 10 most cited list. So it really
begs the question that if we were open to emerging technologies and things that enhance or add to our ability to assess
our staff, would that ultimately lead to improved quality and safer patient care? And along these lines, and this is really
what is the driver of this whole discussion today, the Red Cross recently reached out to us, and they offered a
demonstration of a virtual competency model that they believe will reduce costs and improve the quality of competency
assessments. And we're going to have a demonstration of that in a little bit.

Before we get to that, though, | want to go over the current regulations so we have an idea of what that is, and then pose
some questions for the group. The current regulations are-- there's really two, and the language is the same. They apply
to both the technical consultant and the technical supervisor. And the two regulations that you see there 1413, 1451,
these require direct observations of routine patient test performance, including patient preparation, if applicable, specimen
handling, processing, testing, and performance of instrument maintenance and function tests. And the direct observations
portion of that, CMS has defined as meaning in-person observation. One of the things that is a nice, | guess, flexibility that
we have in this discussion is, | don't believe this is going-- if we decide this is something we want to embrace and do, |
don't believe this is going to require any regulatory change. We can, through our interpretive guidance, expand and
broaden the definition of direct observation. So | don't believe we need to go through notice and comment on this because
it actually would reduce the burden along the labs, or among the labs. So these are the questions that we would like.

So we would like to know if CLIAC would recommend greater flexibility in regulatory interpretation to allow for virtual
competency assessments in the laboratory setting. What's the risk of losing direct in-person observation? So how
important are background noise, odors, other activities to a competency assessment? What are the recommended limits
of a virtual competency? Should we have guidelines and requirements for specific instrumentation and capabilities, like
the product that can be demonstrated? Because, clearly, there's a line somewhere. We don't want somebody holding up a
laptop saying, OK, this is my virtual competency, versus a really sophisticated piece of equipment. Should there be
workload limits on the number of people who can be assessed in a given day? Again, we want to get away from a
competency mill where somebody is doing this 16 hours a day, one after another. Should we create on-site regulatory
requirements for technical supervisors and technical consultants if we do away with this particular one? Should this be
test specific? And what are the benefits of such a flexibility? So those are some of the considerations for us in the
discussion that will follow. And Jordan, | will turn it back over to you.
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CLIAC CHAIR: Excellent. Thank you so much for that framing of the discussion. At this point, we could roll right into it and
turn it over to our speakers. | don't know who's kicking us off, but we have—

Leveraging Technology for Remote Assessments
Michele Klawitter

Andrea Noon

Richard Redman

MS. MICHELE KLAWITTER: That's me, Michele. Give me just one second. I'm going to share my desktop here.
CLIAC CHAIR: Sure, sounds good.

MS. MICHELE KLAWITTER: Great. Let's see.

CLIAC CHAIR: Just so you know, we're seeing a beautiful background, just not the presentation.

MS. MICHELE KLAWITTER: Are you? OK, great. How about now?

CLIAC CHAIR: Now, yeah, we're seeing-- Yeah, so now we see your-- yep, you're doing it.

MS. MICHELE KLAWITTER: Excellent.

CLIAC CHAIR: Perfect.

MS. MICHELE KLAWITTER: OK, great. Well, good afternoon, everyone. We are very excited to be here today. We really
Thank the CDC and CMS for allowing us to share this information with you about how we would like to utilize remote
technology for competency assessments. Just to introduce myself, I'm Michele Klawitter. I'm the Vice President of Quality
Assurance here at the Red Cross in Biomedical Services. And I'm specifically responsible for our quality management
systems, and one of those being our design and development of our training programs. And with me here today, | have
Andrea Noon. Andrea.

CLIAC CHAIR: I'm sorry. I'm sorry to interrupt. | don't know if everyone else is seeing. Does everyone else see that
square or rectangle that's blocking the view? Yeah. Michelle, | don't know If you maybe want to close out of that, and then
reopen it. | don't know if you see that, but there's a rectangle in the lower right hand side that's obscuring part of the
presentation.

CLIAC MEMBER: Yeah, | see that as well, Jordan.

CLIAC Member: Yeah, it's still there.

CLIAC CHAIR: Yeah, it's still there. OK, hopefully, it won't cover too much. You could just continue.
MS. MICHELE KLAWITTER: I'm sorry. | could go to a different-- I'm not sure what | can do.

CLIAC CHAIR: OK, don't worry. If there's not a quick and easy fix, don't worry about it. It's not that bad, but if there was an
easy fix--

MS. MICHELE KLAWITTER: OK. | apologize. OK, | was introducing Andrea. She is my operational and process partner.
She is our director of training strategy for the Red Cross. And Andrea has been instrumental in our journey to modernize
our training programs over the last four years. And so she's going to share with you-- she's really our internal expert, and
she's going to share with you today information about that journey. And part of that journey has been the use of
technology. So we're going to talk specifically about this wearable technology. And I'm also happy to introduce Richard
Redmond, who is with Computer Generated Solutions, which is a global company that we have partnered with to design
and deliver innovative training programs, new modernized training programs for our staff across the American Red Cross.
And we've been partnering with CGS since 2020, so we're happy to have him with us today. OK, so just quickly, these are
the things we're going to cover. We'll talk about our objective. Andrea will talk about our Red Cross journey. Richard will
jump in and talk to us about the actual considerations for the technology and some of the benefits of technology, which |
think will be of interest to you as you listen for-- Mr. Brandush just mentioned that not all technology is the same, and |
think you'll see that with Richard's presentation. Andrea will talk to us about the advantages of leveraging this type of
technology. And I'll wrap us up with some common questions and concerns that we have learned along the way.
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So just as Mr. Brandush just said, first of all, we appreciate the ability to come here and talk about this. But the CFR
requires direct observation. And currently, CMS defines direct as in-person. And the Red Cross would like to share with
you the successful use of technologies that we've had in our operations to, hopefully, further this conversation, because
we would like to employ this type of technology in our competency assessments. And so with that, I'm going to run the
video. And | hope that the video doesn't get blocked by whatever you guys are seeing. How's it looking?

CLIAC CHAIR: Should be all right. It's still there, but it should be OK.
[MUSIC PLAYING]

NARRATOR: At American Red Cross, we aspire to the highest standard of regulatory compliance, and we're investigating
several innovative technologies to help us do so. The Realwear Navigator 520 is purposefully designed for use in
industrial and biomedical manufacturing environments. The 520 is an internet connected wearable tablet, enabling
completely hands free work without interfering with the work environment, facilitating supportive mentorship as part of
training, as well as observation during assessments. Voice recognition technology allows the user to control the 520
without having to touch the device or look away from their work. The 520 is fully compatible with PPE and can be cleaned
to high sanitization standards without damaging the device. It supports unique pin authentication, ensuring the identity of
each individual guaranteeing the right person is being observed every time. The integrated microphone array features
active noise cancelation and voice isolation, so communication is always clear. Remote observers have a better view of a
staff member's activity, thanks to the first person viewpoint, ability to zoom in, and a built in flashlight for low light
environments. Unintended distractions that can occur during shoulder-to-shoulder assessments are reduced, leading to
less workplace disruption. So with regulatory compliance as our highest priority, we invite you to join us in a conversation
to learn more about this innovative hands free technology at American Red Cross.

[MUSIC PLAYING]

MS. ANDREA NOON: Good afternoon, everybody. As Michelle pulls our slides back up, | wanted to just say, hello, my
name is Andrea Noon. As she mentioned, I'm the Director of Training Strategy. We're really excited to be here today. And
we'll start by telling you a little bit about the investments that we've made at the Red Cross over the past four years to
really modernize our training programs for our staff in our collections, supply chain, and service delivery departments.
We've been able to save our organizations significant expense by redesigning how we deliver training to our more than
3,000 new hires in these departments annually.

We have partnered with computer generated solutions, as she said, to redesign the training into a technology enabled
blended learning program. This new design delivers best in class training that really allows us to work with our new hires,
increase their knowledge retention and skill development for those new staff. The blended learning model that we've
developed incorporates the various training modalities and the delivery modalities that you see here on the screen. And
through this blended learning design, we were able to reduce the time that our staff spend in training, while maintaining
successful quality KPIs.

The strategic approach not only reduces the expenses and overcomes the constraints that we had previously in our
training programs with in-person delivery, but ultimately, improves the overall training experience for our workforce. So
today, we'll focus our discussion on the assisted reality technology that we had tested as part of our project, and are just
now starting to use in our manufacturing and distribution areas within the new staff training program, and would like to
have it considered to expand into our laboratories for assessments. So I'd like to introduce Richard Redmond from CGS to
share more about the various technologies and considerations for our specific use cases.

MR. RICHARD REDMOND: Thanks very much, Andrea. And it's a pleasure to present to you all this afternoon or this
morning, wherever you may be. One of the key things that's really important in an approach that, in partnership with
American Red Cross, that CGS always takes is, whenever we're looking at making improvements using technology, it's
really not so much about the technology, but how we use the technology to improve the processes to make for a more
resilient and robust competency assessment process in this particular instance, and obviously, also, in terms of training
and other applications of technologies for learning and development.

So in looking at the sea of technologies, there really are a wide, wide range of technologies that could theoretically be
used for virtualizing something like competency assessment, for example, from camcorders to smart glasses, and so on
and so forth. And one of the key things that we look at in using technology across industries, regulated and nonregulated,
is what's the right technology for the use case for the type of challenge that we're trying to overcome, or the process
improvement that we're trying to achieve.

And we really narrowed in on wearable devices, in particular. And a variety of wearable devices we investigated to
determine whether they would be suitable for doing virtual competency assessment. And one that we, ultimately, landed
on through our process was head mounted assisted reality devices, and in this case, the Realwear 520 device. So how
we landed there, if you don't mind moving to the next slide, was through a very careful consideration across a range of
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different categories of attributes and factors.

So for instance, with a wearable device, we looked at and actually did a comparison between wearable glasses, like the
Ray-Ban and Google Glass to other forms of wearables, like the head mounted tablet, the Realwear device, which
ultimately, is what Red Cross selected. But the key factors in terms of form factor was the wear ability and hands-free.
You may recall from the video the reference to the requirement to be able to control the device without physically having
to manipulate something like a smartphone or the device itself. So using, not only that it's wearable, but that the hands
free operation of the device using voice recognition.

Obviously, compatibility with PPE was important. The device itself, must not interfere with the actual work tasks that are
being assessed, the regulated tasks, and in addition to that, not introducing other human contamination into the
environment itself, as in disrupting others who are concentrating on their work, and also, of course, the ability to withstand
fairly rigorous cleaning standards. So that's just in terms of form factor. But functionality, like key elements of functionality,
the quality of the camera video feed.

So for instance, the quality of something that you might capture on a smartphone, and then broadcast using the Zoom
technology, for instance, which is really optimized for the human face, is not necessarily the right software technology
solution for being able to see the fine details on a form or a lookup table, or charts that are used in clinical testing. So the
quality of that image, being able to actually pick up the finer details, so the quality of the camera being very important to
achieving that. But also, and | think it was mentioned mention in some of the questions or considerations, the ability to be
able to, either isolate sound when you want voice isolation, but also, the ability to turn that off so that you can hear
remotely, maybe some of the other noises or environmental considerations. The ability of the camera to be adjustable and
configurable. The ability for the device and the software to have the ability to use optical zoom, so that you're not asking
the wearer to put themselves in an ergonomically awkward position that they would not normally be in, carrying out the
tasks and the clinical lab environment. So that being a very key and important feature that was required.

And then finally, the ability in terms of functionality, the ability to know that the person wearing the device is indeed the
person that is being assessed, and that there is that security built into the solution. Connectivity, no physical wires, the
ability to support Bluetooth for users who may be hearing impaired that have a hearing impairment that would prefer to
have a headphone capability with earbuds without wires. Again, to be able to hear and communicate with the person
remotely.

And then last but not least, the solution, having the ability to actually capture digital artifacts for record retention, as well as
other features that are considered part of the assisted reality, and augmented reality, and performance support
capabilities in the device. We're thinking about future uses and applications within a clinical environment. For instance,
from an audit perspective, but also from the ability to provide users wearing that device with support tools or, potentially,
standard operating procedures on the device itself. So those were basically the main considerations that led Red Cross to
the solution that we're sharing with you today. Thank you.

MS. MICHELE KLAWITTER: Thank you, Richard. So the considerations that Richard just shared with us were vetted
within our most recent training modernization project, where we've introduced both AR and VR technology into our training
programs. The AR device that you see here is the Realwear Navigator. And this today is just now starting to be used on
the job training programs in our distribution and manufacturing locations. During the project, when we were doing our
testing, we also saw an opportunity to explore the use of these devices to complete assessments.

So within our project, when we were doing our user experience trials for our training program, we also took the opportunity
to do a small scale mock ACA test. So we began with having 32 impressions with two different devices, as Richard
mentioned. This device, again, the Realwear Navigator, here proved to be the best suited for our specific requirements.
During the test, we were able to confirm that all participants were able to complete the mock ACA, satisfying the
requirements for direct observation. We didn't identify any tests within our trial that would not successfully be performed
through this virtual method. We concluded that it took the same amount of time for the completion of the ACA virtually as it
would in person, but it would eliminate the need for travel, and would add flexibility for scheduling and for our workforce
planning by not pulling staff from other lab tasks to complete assessments within that same space. We also confirmed that
the first person viewpoint was a significant benefit. Staff who responded to our surveys at the end of the trial shared
comments like, the virtual ACA method was just as easy or even easier than in person. The first person viewpoint gave a
better view than some in-person scenarios, and then our staff who were being assessed also shared that they felt like
they were working comfortably alone, and they didn't feel like someone was watching them.

So overall, we asked the participants to rate the efficacy of the virtual ACA. 100% of the participants said the virtual ACA
method was as easy or easier than the in-person method, and 90% of participants said the virtual ACA was as effective or
more effective than the current in-person model. The 10% who didn't find it as effective actually were using the other
device as part of our trial. And so that feedback helped guide our decision to choose the Realwear Navigator as our
device. On the next slide, I'd like to walk you through the overview of the mock virtual ACA experience that we tested, just
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to give you an idea of how this might work. So first, the staff member who is being assessed receives the device, and they
fit it to their needs. This includes determining their dominant eye and fitting the device to the comfort level of their head.
The virtual assessor initiates the connection to the assessee. So while the assessor is sitting at their laptop or a tablet,
they initiate the session with the system, and the system sends a secure pin to the staff member who would be assessed
via email.

So this is how we establish that secure and unique Connection within our single sign-on framework. They then complete
the direct observation portion of the assessment with open communication throughout. Because some of the assessments
may take a few hours to complete, the device can run continuously with hot swappable batteries that are provided with the
device to maintain that connection to the session throughout. And then finally, the assessor would document completion.
So on the next slide, I'll share what we defined as the assessor responsibilities during the virtual assessment. But first, just
to note, the assessor would be expected to meet the same training requirements as our assessors do today with the
addition of completing a web-based training on how to use the AR device-- any troubleshooting to-- standard
troubleshooting with the person being assessed, and then how to capture documentation as needed. So as you see here,
what we defined as assessor responsibilities during the assessment would include inviting the assessee to join the
session, completing the direct observations requirements as appropriate, asking any interview questions that may be
associated with that ACA checklist, and then capturing the documentation as necessary.

I'd like to now visit, on the next slide, some feedback, and revisiting the feedback that | shared with you just a minute ago,
and really key in on one of the significant advantages that this wearable device can bring. So these images are taken
directly from the video that Michelle shared earlier as we started our time together today. And really, this device allows for
such an impressive first-person vantage point versus over-the-shoulder or shoulder-to-shoulder view.

So because it's completely hands-free and worn on the head, wherever the staff looks when they're turning their heads,
that's what the assessor sees. It's not like the other fixed devices, as Richard was explaining, that you have on a phone or
your computer laptop. Also the microphone and speaker allow for that easy communication between the pair. So for
example, the assessor can ask the staff to zoom in or out to be able to see more closely to a particular form that they may
be documenting.

They can also turn on that flashlight for better visibility and other actions. So overall, this was considered to be less
intrusive for all parties involved and actually more like the regular workday in the lab environment for both the staff being
assessed and other staff working in that lab as well. Michelle, I'll turn it back to you.

MS. MICHELE KLAWITTER: Great. So before we jump into some common questions and concerns, I'll just say that with
any change to a process, and in particular, this level of change that we made in our training system, and especially when
you're introducing new technology, you have to identify the potential risk and mitigate those in advance. And Red Cross
quality assurance was a key stakeholder and final approver in all the design and development of our new training
program.

And we were really focused on ensuring that key control points and the same level of rigor remained in place with our
program as we had previously. Obviously, we did not want to take any steps back in our ability to provide quality
outcomes. And so together with quality, together with our execution and process partners, monitored key quality indicators
and our business and quality objectives after the implementation of our training program, and really looked at problems
and non-conformance data post-implementation to look for any adverse impact.

We would employ that same level of scrutiny should this technology be approved for use in our laboratory competency
assessment program. But to get back to some of the common questions and concerns, obviously, when you're using this
technology, it's great. But it also introduces additional things you have to take into consideration, like what happens if you
have poor connectivity? Well, | think we all know that connectivity is important, that that has to be something that you test
during your trials and your pilots within your solution and in use in your facilities, which we did.

We also know that allowing enough time in advance so that not doing your assessments last minute, where you're now up
against a due date, allowing some time should you run into any issues or unexpected situations. And obviously, you may
need time the day of to troubleshoot some of the technology. But we want to also state that we recognize that this
program would always have the fallback option of completing an in-person assessment. And we would build that into our
program to have that as a secondary option. So the next one, how do you confirm the identity? We have talked a little bit
about the PIN. | did want to just point out that PIN is delivered to the person being assessed through the use of our single
sign-on email network. So they have to be able to get in and get the PIN. And that PIN is also-- it is specific to that
session. It is session unique so that it couldn't be used for future assessments, et cetera. It's only limited to that session.

So what about the visibility for the assessor? You do need good bandwidth requirements to ensure that continuous
connection and streaming capacity. But it's great that the camera for the assessor can zoom in and zoom out. And | hope
that all of you saw in that side-by-side picture that Andrea just showed-- | mean, the assessor is now able to even see
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down to the level of agglutination or whatever the test may be. They can look at the-- just have a much better viewpoint
than we're able to get now over-the-shoulder. And so then as far as documenting steps, how can this assist in
documenting the steps and tasks being observed? The capability within the system is such that you can do video captures
and screenshots of what the assessor is seeing that would then allow for those to be used as documentation. | think that
there's a lot of potential in that-- that that could be added to our records for retention. | will just acknowledge that when
we're talking about digital record storage, you always have to take into consideration storage space. And so Andrea
mentioned that some of these assessments can take multiple hours. | don't know that the right goal would be to capture
multiple hours of video and try to store that somewhere. But | think that there are opportunities for critical control points or
certain aspects that you're trying to identify and document. And obviously, then you would have to adhere to record
retention guidelines also.

And then lastly, | think this is probably the one that causes the most pause for those of us in this industry is how does a
virtual assessment account for the day-to-day disruptions that staff face? We're trying to ensure that we're assessing them
in their normal working environment. Well, we actually maintain that the assessee is still in their normal working
environment. They're immersed in their typical busy lab experience that they have day-to-day. But not having that
assessor over their shoulder really actually makes it a more typical experience for the person being assessed. And we
also think that the assessor can be in a more focused setting without disruptions. And | think that you all can envision that
this technology can be used down the hall in a conference room in the same building or from 200 miles away. And we
think that by having that flexibility, it really allows for just that flexibility in how we accomplish these assessments and how
we can utilize those to utilize that to run our businesses better while still maintaining and ensuring that our staff have the
same level of competency and skills in the work that they do. So with that, I'll just conclude.

We would like to thank you for having us here. We do contend that there's a place for the use of this technology and the
important work that we do to confirm staff's competency to do their jobs and do it well. We've seen enormous benefit in
other parts of our training program, and we really think that could apply to these types of assessments. For assessments,
as Andrea mentioned, we did a short pilot or user experience. We would love to be able to do this at a broader scale
because we do think that there are other benefits that have not yet been able to be even realized or fully known that we
would like to further explore. We talked about flexibility and scheduling these assessments, not having to pull other staff
offline to be the assessor, the ability to handle these assessments during staffing shortages. We're all faced with staffing
shortages in our laboratories. And | think that we all know during unknown or unforeseen situations, like the public health
emergency we saw during COVID, this was a great alternative. And to have this integrated into our systems and then be
able to utilize it when we need to would really position us well for the future. | do think that we could wind up seeing
maybe fewer assessors who are specialized in the specific test or laboratories that they're assessing. And by having that
specialization with assessors, are we then providing more consistency in the evaluations of these staff's skills and
abilities? Does that then drive further standardization in how our laboratory staff are being trained and evaluated, which is
something that we're always looking into improve as an organization who is spread geographically across the country.
And then also just the ability to document the electronic and the digital screen grabs that we could get from this type of
technology during our assessments is just really attractive to us, especially myself in quality. So really, in conclusion, we
believe that this wearable technology, when it's integrated into a well-designed competency assessment program, is
equivalent or could even improve the assessment process that we have in place today. But with that being said, it is the
technology together with-- hand-in-hand with a program that would have to be defined. And obviously, we all have the
same common goal that we end up with well-trained, competent staff to ensure patient and recipient safety. And so
knowing the enormous potential here with this type of technology, and that this really is, | feel, a turning point for our
industry, | do think that-- | do want to offer that Red Cross is eager to partner with CMS to lead the way or to help share
our experiences and the technology that we're using. And so, again, | just thank you all for having us here today. And let
me just check my time. With that, | think we will conclude. And | will ask Andrea and Richard to join me in opening up for
any questions. So thank you.

CLIAC CHAIR: Thank you. Yeah, any quick questions from the committee? [CLIAC MEMBER], | see your hand up.

CLIAC MEMBER: Yes, that was great. We previously saw some headset education for training people on how to use
equipment at our last CLIA meeting, which was great. My question is, what does a headset like this cost? | mean, there
must be savings with the competency training, and assessment, and all that. But one of the limitations has been the cost
of these kinds of headsets. So I'm just curious.

CLIAC CHAIR: And before anyone answers that, Michelle, | just want to make sure you're still sharing your screen

MS. MICHELE KLAWITTER: Am I? Let me stop sharing. Maybe that's why | can't [AUDIO OUT], yeah. Thank you. I'm
like, too many things. We're a Teams company, so Zoom is a little bit new to us. So thank you for your patience. | will let
either Andrea or Richard chime in on that. | will say, first of all, just to be clear, we are not using this in our competency
program today. | think Greg's probably happy to hear that. But we'd love to because we do think that there's a financial
benefit as well as a quality benefit from doing it. But--
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CLIAC MEMBER: No, | think it's great. I'm just wondering what the actual cost is of a headset.
MS. MICHELE KLAWITTER: Yeah, we are using it in other parts of our organization. So Andrea or Richard?
MS. ANDREA NOON: Go ahead, Richard.

MR. RICHARD REDMOND: So the cost to a business consumer is anywhere between $2,200 to $2,800 depending on the
device that you use and the requirements that you have. But generally in that range. And then, of course, there's the
software on the platform side of it, which is somewhere in the range of $60 to $100 per device, depending again on the
licensing model that-- and there are a number of them out there in the marketplace that offer different collaboration
software solutions as well. But you would expect to be somewhere in that range on both fronts.

MS. ANDREA NOON: For our programs, | would add to is we were considering the various models for how we have these
devices allocated-- is for some of our larger facilities, would look at having these available and more consistently stored at
those locations. And having more of a shipment model for our smaller staff where we don't have-- or smaller locations
where we don't have as many staff.

CLIAC CHAIR: Thank you. [CLIAC MEMBER]?

CLIAC MEMBER: Yes, three separate questions. And the first one pivots off the statement "our locations." As you have
done the due diligence on this approach, what's in my mind is that the technology and workflow will be applied to facilities
that know that you've actually-- that your inspectors are already familiar with that you can actually even do due diligence
on the physical workspace that these assessments will be in, which means you have that fourth variable also taken care
of, which is the site and the actual laboratory. Have you thought through-- | could call it risk, but | think it's a broader
question of reliability for locations that you're not familiar with. Because for the broader use of this technology and remote
assessors, they would potentially have no idea what this facility was and what the potential risks are for an adequate
assessment of competency. That's one question out of three. The other two are much shorter.

MS. MICHELE KLAWITTER: Yeah, Andrea, do you want to take that?

AMS. ANDREA NOON: What | would say-- as we began to evaluate what this program might look like, because as
Michelle mentioned, we're not actively doing this today-- to factor in some of that, we do also want to acknowledge that
this would require our local supervisors to have engagement as well. So there are some things that the supervisor would
help with from the scheduling perspective and any additional support that might be necessary. So we would also look to
that local team to help potentially identify any of those risks that an assessor who may not be familiar with that particular
site should be looking for.

CLIAC MEMBER: And | could see a checklist for, in essence, the facility to host this technology more broadly applied.
Second of three questions-- | seem to remember the video mentioning voice recognition, but | didn't hear further comment
about that. And it occurs to me that once the initial chain of custody for subject identity is established, is voice recognition
basically the follow-through to make sure that there's not a hot-swap of the device? In other words, if the voice recognition
establishes the signature of the person being assessed, and then that would remain their signature through the duration of
their assessment, particularly if there had to be a break for whatever reason.

MS. MICHELE KLAWITTER: Richard, do you want to speak to that?

MR. RICHARD REDMOND: It's definitely an interesting thought. And certainly with artificial intelligence solutions that are
out there, that's actually being explored today, but slightly different context than here. The device with respect to using
voice recognition is the ability for the end user to operate the device. Simple controls, like being able to zoom in, or
change the quality setting in terms of the quality of the camera feed, and so on and so forth, or to terminate the call.
They use their voice instead of physically interacting with the device itself. However, that doesn't necessarily rule out the
ability to use a biometric method, like voice recognition, to confirm the identity of the end user. But it certainly isn't
something that we have explored specifically with this particular hardware and software solution to this point, but it is
possible.

CLIAC MEMBER: Not profound, but I've just given you an idea. Third is very simple. The visuals that you provide are
people who are well-coughed with hair. And I'm just wondering if head and scalp comfort are something that are
considered for the design? | could picture a strap over the top or something like that. | think about the sustained, in
essence, compression on your scalp as you're going through this, and that might be a dissatisfier. No need to answer, but
| could see issue with that.
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MS. MICHELE KLAWITTER: Yeah, lots of considerations.
CLIAC MEMBER: Thank you.

CLIAC CHAIR: Guys, thank you. | see there's a lot of questions. | want to make sure we-- because we're not fully entering
the discussion mode. These are to make sure that the hands that are up now are questions for the speakers, because we
do have to get to the public comments as well. So [CLIAC MEMBER] and [CLIAC MEMBER], are these questions
targeted for the speakers?

CLIAC MEMBER: Yes.

CLIAC CHAIR: Let's just try and keep them brief so that we can get to the public comments because we have those folks
waiting. Go ahead, [CLIAC MEMBER].

CLIAC MEMBER: | don't know if you mentioned this before. And if you did, my apologies, but when you're using this
device, is it recording? Is it recordable?

MS. ANDREA NOON: It can. Yes.

MS. MICHELE KLAWITTER: Yeah, so the assessor is on a laptop that-- and | won't get into too much of the technical.
Richard would have to do that. But there's a program, and they can see. And then you're able, just like you could on your
own desktop, to record, take screen grabs. And just like-- | said a lot. It has to be part of a developed program. Because
then we would have to say, well, what do we want to grab-- at what point? Where do we want to store that digital record?
And that would have to be built into the checklist that we have for the assessors.

CLIAC MEMBER: That makes sense. Thank you.
MS. MICHELE KLAWITTER: Sure. Thank you.
CLIAC CHAIR: [CLIAC MEMBER]?

CLIAC MEMBER: Thank you. My question goes to our earlier presentation this morning on cybersecurity, because you're
looking at patient information through those devices. You're storing the information. And there's a risk there that that
information may be a cyber risk. Could you address that?

MR. RICHARD REDMOND: From a technology standpoint, the connection between the remote person who's viewing
remotely and the person wearing the device is encrypted to the highest standards possible. And one of the reasons that
we look at the recording of digital information and the storage of that is really important factor, particularly for PII
information that is being captured and transmitted. So we do explore those considerations from a technology/technical
standpoint in terms of the streaming of the content that's being recorded by the camera, but also by the person speaking--
that that is encrypted between both endpoints-- the device itself that the assessee is wearing and the device that the
remote assessor is accessing that information on.

CLIAC CHAIR: Excellent. [CLIAC MEMBER]?

CLIAC MEMBER: | think mine's connected somewhat to the same vein. When we're talking about positive identification of
the person being assessed, you said it's tied to single sign-on. It's by email. How does it reset? Is it automatic when the
headset's removed so that it would reset and have to be re-authenticated? | guess that's my first part of my question. The
second part of my question-- is it exclusively tied to email? Or is there an opportunity for that to be something like through
Duo so there-- you could access maybe similar modes of authentication that might already exist in your facility? | think
that's the end of my question.

MR. RICHARD REDMOND: So I'll take the I'll take the first part of that. And the answer with respect to the PIN-- the
person that initiates the PIN is the assessor. So they have to type in the assessee's name and email address. The system
sends an email to the assessee who can only access that email, obviously, by logging in to their Red Cross email account
on their computer or device to retrieve that PIN. When they connect to the session with the assessor using the device and
the PIN, at that point, they are connected. Now, when the assessor terminates-- ends the session, that PIN is no longer
valid for anyone. So in order to re-establish, the assessor would have to re-establish connection with this individual. The
assessee would have to follow the process to have the PIN emailed-- a new PIN emailed that the system generates
randomly. And it's 6-digits, and it's emailed to the person. Now, there are other forms in which that PIN can be provided
and other two-factor authentication methods that can be used as well. So for instance, instead of the PIN necessarily
being sent via an email message, it could be sent through SMS. In fact, that capability exists today. There are also other
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methodologies that can be explored as well. So for instance, the device itself generating a random PIN, which is then
shared with the assessor who then logs in and opens the session that way. So there definitely are different methods to
providing that security and to having second factor security in addition to the second factor security that already exists
within the Red Cross single sign-on methodology.

CLIAC MEMBER: Thank you.

CLIAC CHAIR: Yeah, | always look for simple solutions. And | hear the concern about the wrong person getting assessed.
But handheld mirror could also do very similar functions-- just pointing at the camera and confirming this.
[CHUCKLING]

MS. MICHELE KLAWITTER: Sure.

Public Comments

CLIAC CHAIR: Let's go to public comments. [CLIAC DFQO], we have one or two.

CLIAC DFO: We have two public comments. The first will be, again, from Dr. Diana Cardona from the College of
American Pathologists. She will be followed by Miss Carlyn Mathews from the American Association for laboratory
accreditation, or A2LA. So, Diana?

DR. DIANA CARDONA: Thank you. Good afternoon again. So again, my name is Dr. Cardona. I'm a practicing
pathologist and the associate medical director at Duke Health. Here representing the College of American Pathologists.
As | previously expressed, the CAP fosters and advances excellence in the practice of pathology and laboratory medicine
by leading in laboratory accreditation and proficiency testing programs. The CAP supports CLIAs interest in reducing the
burden of competency assessment, especially now as the CAP's accreditation checklist is actually under review by CMS.
Competency assessment is a critical piece of ensuring laboratory quality, requiring pathologists in the role as laboratory
directors to manage and track the qualifications, continuing education, and assessments for the laboratory staff they
oversee. In the case of large laboratories, or when one individual serves as laboratory director for multiple laboratories,
satisfying the current competency assessment requirements can take up a significant portion of their time, taking their
attention away from providing patient care and diagnosis. CAP accreditation has not detected quality issues originating
from the current CLIA competency assessment requirements, and as such, the CAP supports the current scope of
competency assessment under CLIA and believes that expansion could have negative consequences in terms of staff
burden and burnout without an upside of quality improvement.

The six required elements of competency assessment for non-wave testing include direct observation of routine patient
test performance, which would include patient identification and specimen collection, processing, and testing. Monitoring
the recording and reporting of test results. Review of intermediate steps such as worksheets, quality control records,
proficiency testing results, and preventative maintenance records. Direct observation of instrument maintenance and
function checks. Assessment of test performance through blind samples or external proficiency testing samples, and
evaluation of staff member's problem solving skills. All but two elements-- those requiring direct observation-- can already
be done remotely. However, direct observation can also be done remotely, as was demonstrated during the public health
emergency, which proved that remote assessments can be practical and adequate. The requirements outlined in CMS's
remote survey process during the public health emergency could inform the development of a permanent policy for
remote competency assessment. From a technical perspective, conducting direct observation remotely is entirely feasible.

The CAP and other accreditors conducted some inspections remotely using off-the-shelf technology. The CAP found that
conducting remote assessments via video calls on a mobile device-- for example, a laptop on a wheeled cart or a
smartphone mounted on a tripod-- provided enough sight of the laboratory work being done to satisfactorily assess
competency. Enabling assessments to be done remotely without a supervisor traveling and without laboratory personnel
modifying their workday or workflow to accommodate an additional person in a laboratory will save time and resources
while still maintaining a high quality standard. Small rural hospitals or clinics where a single technologist is working may
benefit the most from this possible option. To maximize the benefits of moving to remote observation, the technology
involved must be readily available, affordable, and easy to implement. Requirements for remote observation of
competency assessment should be developed using a consensus-based approach to gain a solid understanding of CLIA's
goals and the capabilities and challenges specific to current laboratory practice. One of the challenges might be ensuring
that competency records are maintained and available at the location with that CLIA number so that all records are
available for inspections. Additionally, to identify suitable technological tools for conducting remote assessment, CMS
should clarify what view is needed on the screen. For example, does it need to be from a first-person vantage point? And
when competency assessment is done using real patient samples, considerations would need to be made around how
protected health information is viewed and stored. Once again, thank you for your time today. And as always, we welcome
the opportunity for further dialogue.
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CLIAC CHAIR: Thank you. We have another one.

MS. CARLYN MATHEWS: Hi, my name is Carlyn Matthews, and | am a clinical program manager at A2LA. A2LA
appreciates the opportunity to provide comments to CLIAC for your consideration. A2LA has been offering accreditation
services for over 45 years. We currently hold CMS team status as well as international laboratory accreditation
cooperation recognition to provide clinical laboratory accreditation. A2LA is the only accreditation organization in the world
to achieve and maintain both these formal recognitions. Over the years, A2LA has performed thousands of remote
assessments in different capabilities and has gained valuable knowledge on the remote assessment process. We wish to
highlight some points for your consideration that may make virtual assessments more widely accepted. A primary
objective when performing a virtual assessment is that the assessment is held to the same level of rigor as an in-person
assessment. A2LA uses resources provided by ILAC in order to help us meet this objective. A2LA only considers if an
assessment activity is a candidate following an assessment by first ensuring that the laboratory is eligible for remote
assessment by following the remote assessment policy, which includes conducting a risk assessment. A risk assessment
is an important tool that should be used in the laboratories, policies and procedures for virtual competency assessments.
A risk assessment is the overall process of risk identification, risk analysis, and evaluation of risk. According to ISO 13-- or
31073 and is initiated early in the planning stages. The concept of a risk assessment should be applied to competency
assessments in order to determine if a virtual competency assessment is viable. For example, for an accreditation
organization, conducting a survey, A2LA considers these factors in a risk assessment. Previous survey technique, remote
or in-person, number and nature of previous findings, depth of previous survey observations, laboratory scope, and
laboratory resource change from the previous survey. Likewise, the risk assessment factors for competency assessments
may include techniques for previous competency assessments, environmental conditions, outcomes and findings from
previous competency assessments, external survey results for the area, and severity of findings, proficiency testing
results, and staff turnover. Another factor that needs to be considered is if there is areas of the laboratory in which the
testing would not be able to be easily observed due to internet connectivity issues or lack of visibility of the testing
personnel, facilities, and/or instruments. An additional factor 1 needs to consider is the medium in which laboratory
records are maintained electronically or paper-based and how readily available they are for review. This may lead to a
higher risk that the competency assessment are not being held to the same standard as an in-person assessment. With a
higher risk identified, the laboratories may decide that an in-person competency assessment is a better option than a
virtual competency assessment. Ultimately, if the laboratory considers this to be a lower risk, the laboratory will need to
develop a mechanism to share necessary records prior to the competency assessment occurring. This may significantly
increase the amount of preparation and overall time in which the competency assessment occurs. A2LA encourages the
committee to consider these topics as CLIAC continues to evaluate the use of virtual competency assessments. Thank
you for allowing A2LA the opportunity to provide comments on this matter and considering us as a resource if any
additional information is required.

Committee Discussion

CLIAC CHAIR: Great. Thank you. So we'll go through the-- we'll have our discussion now. | just want to make sure-- give
me a second. I'll check out the timing. So yeah, we'll be able to discuss and come up with our recommendation between
now and 4:55 PM Eastern time, which gives us quite a bit of time. So to frame the conversation, | would recommend that
we actually go through these questions and have a discussion. | think the discussion will be very helpful, as especially be
recorded and documented in minutes. But at the end, the output here will-- what we're really being asked for is either a
recommendation in support of remote assessment or a recommendation against remote assessments to be included. So
just to give a little insight as to what I'll be driving us towards. So let's just start off with the first question-- see if anyone
has any comments or other questions-- is, what is the risk of losing direct in-person observation? You can see the sub-
question-- background noise, odors, and other activities. What are the risks that the group sees with the remote
assessment? Silence is deafening.

CLIAC MEMBER: Very little.

CLIAC CHAIR: Cool.

CLIAC MEMBER: Highly supportive of these ideas.

CLIAC MEMBER: Yes.

CLIAC CHAIR: Cool. Yeah, and just to reflect back to some of the things that were brought up already-- some nefarious
swapping of the device so that you're actually assessing the wrong person. That would be a risk. Another risk that was
also already called out would be PHI. It'll be transmitted, stored somewhere. So that was another risk. Any other? [CLIAC

MEMBER]?
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CLIAC MEMBER: This meeting alone attests to the fact that over the last four years, our society has become entirely
comfortable with establishing an interpersonal relationship through a video mechanism. And | think we should not only
acknowledge that fact, but embrace it as part of it.

CLIAC CHAIR: Yeah. [CLIAC MEMBER]?

CLIAC MEMBER: | was just going to mention the same thing. | am resoundingly in favor of moving forward. And | think
that the areas that are mentioned as areas of risk are addressed in other areas of regulation and looking at the
environment and environmental care, things like that. They're addressed in other areas that may-- it's not really-- | don't
think competency is where we need to address things like environment, and odors, and things like that.

CLIAC CHAIR: Yeah, it was interesting. | interpreted the odor comment-- and I'm just sharing this in case | was wrong--
was actually part of the analytical process, particularly micro. Obviously, you wouldn't be able to touch upon that, but |
don't know how often we actually rely on odor as part of our diagnostic process anymore. But back in the day--

CLIAC MEMBER: We should not be doing that.
CLIAC CHAIR: | would probably--
CLIAC MEMBER: If they're doing that, then we should cede that.

CLIAC MEMBER: Sorry, [CLIAC MEMBER]. We still do that.
[CHUCKLING]

CLIAC MEMBER: [CLIAC DFQ], if | may, there's one place where odor plays a role, and that's in hazards. In other words,
biohazards, and whether it's xylene or something like that. In other words, if you really have an evolving disaster, odor is
definitely one of the cues.

CLIAC CHAIR: Yeah. [CLIAC MEMBER]?

CLIAC MEMBER: | think that this should be successfully embraced because we have a real workforce shortage of people
who can do quality management. And this will make those folks a lot more productive and we can get more things done.
CLIAC CHAIR: Great. It feels like rolling a rock down hill. Heather, yeah, when you're done typing, if you go back up to the
questions, we'll continue to go through them. What are the recommended limits of virtual competencies in terms of-- can
you foresee any particular subspecialty within the laboratory being more challenging or less challenging?

Any type of instrumentation that may be impossible to assess remotely? Let's start there, and then we'll go through the
other questions. So again, | find the silence to be really meaningful here. | also could not come up with any particular
section of the laboratory where this couldn't necessarily be used. [CLIAC MEMBER]?

CLIAC MEMBER: | think the only thing that really comes to my mind is microscopy, and that's just based on this particular
solution. Microscopy can certainly be assessed using adjunct technologies where you can follow what people are actually
looking at on the microscope. In fact, eye movement and eye movement detection with microscopy is something that's
being used very extensively for a whole variety of reasons, especially documenting Al, et cetera. But for this particular
application, that's maybe a little bit of a gap, but | don't think that that's an insurmountable one. That's really the only one
that jumps to my mind.

CLIAC CHAIR: Yeah. [CLIAC MEMBER]?

CLIAC MEMBER: | think the only thing that | would be concerned about is the variation. This particular technology that
was presented was great because it was hands-free with that direct first-person look. And some of the other technologies
aren't as user friendly. But overall, when | presented this to my techs as a possibility, just for learning new instrumentation,
they were very excited about that change. So | think it would be very well-received with the younger techs in training.

CLIAC CHAIR: Yeah, it's a good point. And as we move forward-- it sounds like getting ahead of us, but it's not that the
recommendation is going to be favorable. And so we can also help refine what characteristics the system should have-- or
maybe let's do it-- we could do it in degrees of severity-- must-haves or are nice-to-haves. So as we come up with those
ideas-- like first-person view, | think-- is it a nice-to-have, is it a must-have? | don't know. But certainly | think security and
protection of PHI is a must-have. [CLIAC MEMBER]?

CLIAC MEMBER: Yeah, thanks for the opportunity to weigh in on this. And by this comment, it's a niche, and | think it's
very public-health-focused. Doesn't mean that I'm not supporting this because | do agree with others about moving
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forward with it. But one area where | don't think this would work is looking at-- I'm just going to use the term "select
agents," which is something that-- in BSL3 work. So something that public health labs are very, very much involved in.
You're in full PPE. That's not going to work. So as long as there are obviously exceptions to the rule where direct
observation in-person, obviously, can substitute for that, then | think it's fine. But there are going to be exceptions to the
general rule. | just wanted to make sure that was clear. Thanks.

CLIAC CHAIR: Yeah, good point and an important point, because this would be a tool that is allowed-- that laboratories
could use. They don't have to use it. We could discuss offline. I'm just super curious. Direct observation in a BSL4 lab or
BSL3 has to be pretty challenging to begin with. But yeah, a topic for another day. Workload limits of the number of
people that could be assessed? How does everyone feel? To be honest with you, I think this is a reasonable question
whether you're doing it remotely or not. Any particularly strong thoughts? Is it a concern of doing too many assessments in
one day?

CLIAC MEMBER: Are you saying in one day or at one time, just to clarify? Is that meaning it should be one-- sorry, |
talked out-of-turn, but are you saying it should be one-on-one, or you can't do more than one person at a time? Is that
what we're saying.

CLIAC CHAIR: Very good point. So | interpreted that as number of assessments in a time period. So in a shift or in a day.
It doesn't sound like the group has any strong feelings there. But in terms of concurrent assessments, this technology
could probably at least enable that. And what is our comfort level with concurrent assessments? Like |, as the assessor,
could assess three people at a time. That makes me a little more uncomfortable. Is that what your questioning was,
[CLIAC MEMBER]?

CLIAC MEMBER: Yes. Not to speak out-of-turn, but yes.

CLIAC CHAIR: That's OK. It was-- but-- how does anyone feel about concurrent assessments? Is that a limitation we
would recommend?

CLIAC MEMBER: Yes.
CLIAC MEMBER: Yes.
CLIAC MEMBER: Yes.
CLIAC CHAIR: Excellent. [CLIAC MEMBER], | see your hand up as well?

CLIAC MEMBER: WEell, yeah, | was going to just agree with that point, that we limit this at least a little bit. It'd probably be
best to use this technology for a while-- at least for the next couple of years-- one-on-one.

CLIAC CHAIR: Thank you. [CLIAC MEMBERY], your hands up. It's funny, though. Your background perfectly hides the
hand. Go ahead, Chip. | think you're muted. Fell off. Should we create on-site regulatory requirements for technical
supervisors and technical consultants? I'm not quite sure | understand the question. | don't know if, [CMS EX OFFICIO],
you have any background to the—

CMS EX OFFICIO: Yeah, so the only real regulatory link requiring that in-person presence under the regulation is this
direct observation. So is this something that really isn't necessary-- the technical consultants and supervisors are going to
be on site regularly-- or is this something that we have to actively require?

CLIAC CHAIR: But the scope of that question is-- and | guess it's kind of definitional here. The scope of that question is,
do we need to create on site requirements for the competency assessment, leaving aside on site requirements for
technical supervisors and consultants more broadly out of scope? Correct?

CMS EX OFFICIO: Yes, definitely.

CLIAC CHAIR: So, yeah, | guess the cognitive dissonance I'm having-- that if we're allowing remote assessment, by
definition, we don't have on-site requirements for competency assessment. Am | missing something?

CMS EX OFFICIO: No, | mean, that-- yeah, just what should the extent of on-site presence of a consultant and technical
supervisor be? And we can also pivot the question, because Heather, | think you mentioned this. You had recommended
that first one be in-person just to familiarize yourself with the laboratory and the environment, and subsequent ones can
be virtual. The difficulty with that is either a flexibility exists or it doesn't under the regulations. So without going through
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rule change, we wouldn't be able to say that in just guidance-- that, well, the first one has to be in-person. So it's really a
question of how rigorous do we need to be with on-site presence?

CLIAC CHAIR: Gotcha. Yeah, and that actually brings up a question | have, because it was hinted at a couple of times so
far. My understanding is the only people who can perform the competency assessment are the supervisors, is the
management team who-- they, themselves, are competent in the testing process. So for me, it was implied that the only
people who would be doing this remote assessment would still be the site supervisors, which would solve all of the
familiarity issues-- familiarity with the environment, familiarity with this SOP, even familiarity with the person who's being
the assessee. But this technology could open the door for, say, third-party assessors of competency who would not have
the familiarity with the environment, the specific SOP, nor the individual. So is that a line we want to-- | don't even know if
we have to draw it because | think that line's already drawn. Do we want to continue to support that line-- that remote
competency assessment can only be performed by site supervisors and management? [CLIAC MEMBER]?

CLIAC MEMBER: | guess my--
CLIAC CHAIR: | don't know if you have to have that correlated to that or something.

CLIAC MEMBER: No, my hands were up related to that. | guess my feeling is that | would not want to remove a level of
familiarity with the technical supervisor or technical consultant with the location. | think there's a difference in being on-site
for-- let's say you have five or six different team members that are available at that site. And you have to perform
competency, and you have 100 different sites that you have to travel around. It's one thing to be familiar with all the
different test systems, and making a visit, and making sure all the materials available there, that the temperature is where
it needs to be, the records are being maintained, and helping support that, and being physically available to that, and then
being able to remotely support competency versus never having been on site. And | think that that's a different level of
support and familiarity. And | don't know that | think that you're able to perform an adequate competency if you're not at
least making a physical visit.

CLIAC CHAIR: So what I'm hearing is obviously still keeping it with on-site supervisor management team. The nuance you
added there is if your supervisor role or responsibilities are really multiple sites. But | would still imagine and expect
there'd be a significant amount of familiarity with all of those sites that you're the supervisor of, right? That was kind of a
question that | had, yeah.

CLIAC MEMBER: Oh, yeah. | mean, that's just my two cents.
CLIAC CHAIR: OK. [CLIAC MEMBER]?

CLIAC MEMBER: You'll hear a different opinion from me. I've been listening to this whole discussion with an entirely
different perspective, that this opens up horizons for inter-institutional and cross-technology competence that could be
mapped out as to what the obligate verticals are along the lines of what Heather was saying. But also the fact that when
new technologies are coming in, it can be these subspecialist assessors who can, in essence, get a workforce off the
ground even when the supervisor is not up to speed. And particularly given the extreme stresses on supervisors, both to
keep the benches going as well as to manage-- to fulfill their management functions, | think a technology like this can
provide a valuable adjunct to broadening the scope of competence assessment provided it's mapped out properly. So the
third of three points I'd make is, in the end, this devolves to the medical director. We've had this discussion before at
CLIAC which is, in the end, the medical director carries responsibility for the performance of the workforce. And while |
think what I've said is beyond the current discussion, | would-- I'd like there to be some horizons that are available, at least
in the eyes of CLIAC, if not in the specific wording that is recommended today. | think we need to be open to a broader
geography of competence assessment than just an obligate direct vertical by supervisor.

CLIAC CHAIR: Yeah, | think that's a good point. What I'd dropped into that draft recommendation was competency
continues to be performed by site management staff. And really, the essence of that is familiarity of location, local SOPs,
et cetera. Now, to your point, to future-proof this a little bit, and future-proof the guidance, and to see how this technology
could enable outside of institution competency assessment from third parties or experts across the country or world-- the
link that | would want to maintain, though, is even if there's an external assessor, that they have intimate familiarity with
the location, local SOPs, et cetera. To your point, | think pathology competency assessment of interpreting a slide is much
more easily outsourced in the future to a third-party assessment. But running a blood gas analyzer, those SOPs can
change quite a bit from site-to-site. And that intimate familiarity with that SOP is what's critical.

CLIAC MEMBER: And | think CLIAC can express opinions in this area as how this could be mapped out. | prefer the term

"forward compatibility" as opposed to "future proof." "Proof" is like you're putting up a-- it sounds like you're putting up a
barrier. But | think we're both getting at the same thing.
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CLIAC CHAIR: Absolutely. [CLIAC MEMBER]?

CLIAC MEMBER: Yeah, | agree with Jim completely. | think it actually would be an enhancement to our workforce if they
were the competent person, say, in a molecular arena, and they were able to do the assessment for other technologists in
that arena. | think it would increase job satisfaction, and it would lower the work burden on the supervisor. And | had many
technologists that are teaching technologists. If they can teach the bench, why couldn't they do a competency
assessment? So | think it's up to the laboratory director. And I think it should be much broader potentially.

CLIAC CHAIR: Cool. [CLIAC DFQ], when you get a chance, if you could scroll back up. Last two questions. Should this be
test-specific or, | guess, providing some flexibility? | think this is a perfect opportunity to-- at the discretion of the lab
director-- what the lab director is comfortable with. Again, when challenging the group before about are there any
segments or instruments that would not be amenable to this type of remote assessment, everyone was pretty quiet. But |
guess we'll ask it again-- see if anything else comes up. Just for completion's sake, | think we're all highlighting some of
the benefits. Are there any other benefits that we have not addressed so far? Those include workforce shortages,
increasing bandwidth, more efficient, competency assessments, reducing travel time, et cetera, things like that?

CLIAC MEMBER: [CLIAC CHAIR], sorry. | didn't get off mute or raise my hand quick enough or get it down from the last
one. But previously, the one thing that | would be hesitant about on the competency is if there was significant result
interpretation that was needed and if that-- what level of competency somebody might have to do in that training.

So for instance, if you have a microbiology of an organism and a resistance determinant, can you tell a doctor what kind of
drug they can use. Like that kind of thing. | think some of those things, where there's a lot of interpretation, would have to
have a better level of competency training, where you might have to have the supervisor. So | think there are some
exceptions, like we talked about with BSL4 potentially.

CLIAC CHAIR: Jim, is your hand back up or--

CLIAC MEMBER: It is back up. Yes. you're asking if there are other advantages. Again, I've been thinking all these things
right from the very start, which is going back to the pipeline and the remarkable opportunities through OnelLab virtual
reality, for example, for training to the extent that a virtual OneLab then transmutes to, OK, dear student, walk into a lab--
and Heather, in this case, | would say who is familiar to the instructor. And so we moved from the virtual to the real. And
the instructor can actually perform a proficiency and a competency assessment. And not unlike EPA's-- the professional
assessments and graduate medical education for physicians, a student-- a trainee could accumulate a portfolio of
assessed proficiencies through the course of their training prior to going into the laboratory. And in essence, creating a
more democratized landscape for the competencies of our pipeline as they prepare for entering into the workspace so that
a supervisor could take in a student either through the required in-lab experience or even for hire. And say, OK, we
already have this portfolio of assessed proficiencies thanks to this democratized virtual-to-assisted reality environment.
And | think that is another mechanism for enhancing our pipeline.

CLIAC MEMBER: Oh, Jim, are you suggesting competencies that aren't-- that transmute CLIA certificates?
CLIAC MEMBER: I'm probably well out of my lane by now, but--
CLIAC MEMBER: Oh, my goodness.

CLIAC MEMBER: But what I'm thinking of is the fact-- if we recall, OneLab in virtual reality, it's a rather small step to do in
a physical lab assisted reality competency assessment. And bingo. The trainee now has-- builds their portfolio of-- use the
word you want, [CLIAC DFO]-- established competencies.

CLIAC MEMBER: Hey, this is a revolution. Let's go.
[CHUCKLING]

CLIAC MEMBER: Again, this is a landscape which | think can democratize our pipeline. And | continue to look at the map
of the United States and the appalling asymmetry of where training programs are to where need is.

CLIAC MEMBER: I'm in rural Eastern North Carolina. Tell me about it. [CHUCKLES] | love it.

CLIAC CHAIR: Excellent. All righty. So it sounds like there's a tremendous amount of alignment. Heather, | would just say
one thing-- that as you're moving things around, that first person view, | don't think that's a must-have. | think the other
three are. And maybe the refining of the second must-have-- the spirit there is that the competency assessor must have
intimate familiarity with the local laboratory and procedure. So then it's a little more future compatibility in terms of who
that person is. It doesn't necessarily need to be a supervisor, but they must have that familiarity. So we have a draft
recommendation up ahead of us. Again, the goal was to leave here with a recommendation that we're either for or against
remote assessment. | think our support of remote assessment is clear. So the recommendation is to allow remote
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assessment to be utilized in the direct observation component of competency assessment. And then, obviously, we have
a whole bunch of considerations for the agency as that guidance could be written. So let's take a second to just quickly
look at it. If there's any modifications we want to make to it, let's do it. And then we can move forward with the motion. All
righty, any modifications? Do we have a motion?

CLIAC MEMBER: So moved.

CLIAC MEMBER: | move.

CLIAC MEMBER: Second.

CLIAC CHAIR: OK, second. All those in favor, please raise your virtual hand. We have a majority, so the motion passes.
Thank you very much. | don't believe we-- | think we've successfully completed this topic, so | think we can conclude that
topic. [CLIAC DFO], | know we're ahead of schedule a little bit. In terms of other topics, do we want to have a free flowing-
- potential future topics-- do you want to have free flowing conversation now or would you prefer to do it online?

CLIAC DFO: Yeah, sure. Since we have a few more minutes left, we did-- we typically have a little bit of time for future
topic recommendations, but our agenda was packed. But if anybody has anything off the top of their head, we have 15
more minutes. And please, as a reminder, they must all relate to the CLIA regulations. But yes, I'm not going to type them
on a sheet of paper. This is all being recorded. We'll have the information.

CLIAC CHAIR: Yeah, just take a few minutes. If anyone has any ideas of topics we want to discuss in future CLIAC
meetings, feel free to share it. So | see [CLIAC MEMBER], [CLIAC MEMBER], [CLIAC MEMBER], and [CLIAC MEMBER]
all have your hands up. | don't know if they're just remnants of the vote or not, but—[CLIAC MEMBER], go ahead.

CLIAC MEMBER: They're remnants.

CLIAC MEMBER: Yeah, it's from the vote.

CLIAC CHAIR: OK, it's from the vote. [CLIAC MEMBER], you're also from the vote?

CLIAC MEMBER: Yeah.

CLIAC CHAIR: [CLIAC MEMBER]?

CLIAC MEMBER: My hand is up.

CLIAC CHAIR: Go ahead.

CLIAC MEMBER: | think it was the CLIAC meeting where Million Hearts was discussed, where there was a CLIAC motion
for a working group, in essence-- call it a population health working group. And | am hoping and waiting for that to come
around on the CLIAC agenda-- is when that recommendation will be activated.

CLIAC CHAIR: Great. Thank you. Kim, | saw your hand up. | don't know if that was-- no? OK. All righty. Heather, do |
have to do a motion to adjourn? Yeah? Well, before | do the motion to adjourn, | did want to just thank everyone for a
really wonderful two days. We covered a lot of ground, came up with some really good and refined recommendations. So |
think a wildly successful November CLIAC meeting. Just as a reminder, our next meeting will be in Atlanta, Georgia, on
April 9th and 10th in 2025 at the--

CLIAC MEMBER: In-person?

CLIAC CHAIR: It will be in-person, yeah.

CLIAC MEMBER: Bravo.

CLIAC CHAIR: So there will be a Zoom option as well. But of course, we strongly encourage physical participation. We
just like hanging out with all of you guys. And if you have any other potential topics to discuss, please feel free to email
CLIAC at cliac@cdc.gov. So with that, do | have a motion to adjourn?

CLIAC MEMBER: So moved.

CLIAC CHAIR: Second. I'm going to dive this way. Do we have to vote on adjourning?
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[CHUCKLING]

CLIAC MEMBER:
CLIAC DFO: We're done. Thanks, everyone.
CLIAC MEMBER:
CLIAC MEMBER:
CLIAC MEMBER:
CLIAC MEMBER:
CLIAC MEMBER:
CLIAC MEMBER:

CLIAC MEMBER:

All good.

Thank you, everyone.

Thanks, Heather.
Bye bye.
Thank you.

Thanks, everyone.

Thank you, everyone.

Good bye.

CLIAC CHAIR: Take care.

CLIAC MEMBER:

CLIAC MEMBER:

Bye bye.

See you.
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