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Abstract

In December 2024, a clinical laboratory notified the New
York City Health Department of three patients with fungal
keratitis caused by an unidentified mold following laser eye sur-
gery at an ophthalmology clinic. All three patients experienced
vision loss, and one patient required corneal transplantation.
Corneal cultures from two of the patients grew Purpureocillium
lilacinum, an environmental mold that can cause a range of
infections in humans; eye infections have been reported. The
clinic paused surgeries. The health department assessed the
clinic’s infection prevention and control (IPC) practices and
identified multiple deficiencies, including incomplete instru-
ment sterilization logs, absence of disinfectants approved for
use on work surfaces, use of expired topical ocular medications,
and opportunities for exposure to nonsterile water from cool-
mist humidifiers in the procedure room. CDC environmental
infection control guidelines recommend avoidance of cool-mist
humidifiers in health care facilities. All environmental cultures
were negative for P lilacinum, but fungal amplicon sequencing
detected P lilacinum DNA in the tubing of a surgical device.
No further cases were identified after implementation of
recommended IPC measures and resumption of surgeries
during January 2025. Adherence to published IPC guidance
during all procedures in ambulatory settings can reduce the
risk for health care-associated infections.

Introduction
In December 2024, a clinical laboratory in New York City
(NYC) notified the NYC Health Department of three patients
with fungal keratitis caused by an unidentified mold that
developed after elective laser eye surgery performed at an oph-
thalmology clinic for the purpose of reducing or eliminating

the need for corrective lenses. The clinic had suspected infec-
tion based on patient reports of eye pain and vision loss and
postoperative clinical assessments, and sent corneal specimens
to the laboratory, which noted fungal elements on microscopy.
Because of the unusual appearance of the organism, the labo-
ratory notified the health department. Corneal cultures from
two of the patients grew Purpureocillium lilacinum (formerly
Paecilomyces lilacinus), an environmental mold. Infection with
P lilacinum can result in clinical manifestations ranging from
superficial mycoses to life-threatening systemic infections (7);
eye infections have been reported (2,3). P lilacinum infection
is not reportable in NYC.

Investigation and Findings

Initial Clinic Response and Laboratory Report to
Health Department

The clinic employed one ophthalmologist and consisted of
a single treatment room. Patient A had surgery on day 0 and
experienced symptoms 2 days later (Figure 1). Patients B and
C had surgery on day 7 and became symptomatic 3 days later,
on day 10. After identifying infections in patients A and B (on
days 5 and 11, respectively), the clinic paused surgeries. A third
infection, in patient C, was identified the next day (day 12).
Clinic staff members conducted a round of environmental
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FIGURE 1. Timeline for Purpureocillium lilacinum keratitis outbreak — New York City, December 2024-January 2025*
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Abbreviations: IPC = infection prevention and control; NYC = New York City.
* Of the eight patients who did not become ill, two had surgery on day 0, and six had surgery on day 7. The analysis period lasted from days 0-13.

cleaning, discarded or replaced some equipment, and retained
other equipment for future environmental testing. Retained
items included the procedure room refrigerator, and an epi-
keratome, a surgical device that uses suction to separate the
corneal epithelium from the underlying corneal layers. The

epikeratome consists of the machine that generates suction,
suction tubing (Figure 2), and a handheld attachment that
touches the eye during surgery which is sterilized after each use.

On day 13, the laboratory detected mold in the clini-
cal specimens and notified the health department. The

The MMWR series of publications is published by the Office of Science, U.S. Centers for Disease Control and Prevention (CDC), U.S. Department of Health and Human Services,
Atlanta, GA 30329-4027.

Suggested citation: [Author names; first three, then et al., if more than six.] [Report title]. MMWR Morb Mortal Wkly Rep 2026;75:[inclusive page numbers].
U.S. Centers for Disease Control and Prevention
Jim O’Neill, MA, Acting Director
Althea Grant-Lenzy, PhD, Acting Director, Office of Science

MMMWR Editorial and Production Staff (Weekly)
Leonard Jack, Jr, PhD, MSc, Acting Editor in Chief

Terraye M. Starr,
Acting Lead Health Communication Specialist

Jacqueline Gindler, MD, Editor
Paul Z. Siegel, MD, MPH, Associate Editor
Mary Dott, MD, MPH, Online Editor

Kiana Cohen, MPH,

Leslie Hamlin, Lowery Johnson,

Terisa E. Rutledge, Managing Editor
Catherine B. Lansdowne, MS,
Acting Lead Technical Writer-Editor
Stacy Simon, MA, Morgan Thompson,
Suzanne Webb, PhD, MA,
Technical Writer-Editors

Matthew L. Boulton, MD, MPH
Carolyn Brooks, ScD, MA
Virginia A. Caine, MD
Jonathan E. Fielding, MD, MPH, MBA

Alexander ]J. Gottardy,
Maureen A. Leahy, Armina Velarde,
Visual Information Specialists
Quang M. Doan, MBA,
Phyllis H. King, Moua Yang,
Information Technology Specialists

MMWR Editorial Board

Timothy E Jones, MD, Chairman

David W. Fleming, MD
William E. Halperin, MD, DrPH, MPH
Jewel Mullen, MD, MPH, MPA
Jeff Niederdeppe, PhD
Patricia Quinlisk, MD, MPH

60

Health Communication Specialists
Will Yang, MA,
Visual Information Specialist

Patrick L. Remington, MD, MPH
Carlos Roig, MS, MA
William Schaffner, MD
Morgan Bobb Swanson, MD, PhD

U.S. Department of Health and Human Services | Centers for Disease Control and Prevention | MMWR | February 12,2026 | Vol.75 | No.5



Morbidity and Mortality Weekly Report

FIGURE 2. Epikeratome machine and single-use tubing from the
ophthalmology clinic — New York City, December 2024*

Photo/Michelle Chang

* An epikeratome is a surgical device that uses suction to separate the corneal
epithelium from the underlying corneal layers. The epikeratome consists of
the machine that generates suction, suction tubing, and a handheld
attachment that touches the eye during surgery and is sterilized after each
use. The handheld attachment is not included in the photo.

following day, the mold in patient A’s culture was identified
as P lilacinums P, lilacinum was detected in a second patient’s
culture shortly thereafter.

In accordance with standard practice for an outbreak inves-
tigation, the NYC Health Department’s institutional review
board did not review this activity. This activity was reviewed
by CDC, deemed not research, and was conducted consistent

with applicable federal law and CDC policy.*

*45 C.ER. part46.102(1)(2), 21 C.ER. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C.
Sect. 552a; 44 U.S.C. Sect. 3501 et seq.
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P. lilacinum Keratitis Case Definition and Identification

A case of P lilacinum keratitis was defined by the NYC
Health Department as eye pain or vision loss in a patient after
laser eye surgery at the clinic on days 0-13" and 1) corneal
cultures demonstrating P lilacinum or 2) scrapings identify-
ing fungal elements. Cases were identified through medical
record review and clinician interviews. Among 11 patients
who had laser eye surgery during the analysis period, three
patients, who had surgery on day 0 (patient A) and day 7
(patients B and C), experienced illness meeting the case defi-
nition 2-3 days after surgery (Figure 1). Two of these three
patients received a positive P lilacinum culture result and one
patient’s corneal scrapings identified fungal elements. All three
ill patients experienced vision loss, and one of the two who
received a positive P lilacinum culture result required corneal
transplantation. After identification of the fungal infection,
the ill patients were started on topical voriconazole and nata-
mycin. Eventually, all were transitioned to oral posaconazole.
Patients sought care from multiple providers, and information
on clinical outcomes is not available.

Clinic Procedures and Patient Characteristics

Based on the limited demographic and clinical information
collected by the clinic, the health department reviewed infor-
mation on the age, sex, and comorbidities of the 11 patients
who underwent surgery during the analysis period. Surgeries
at the clinic were conducted in a highly protocolized manner.
All patients treated during the analysis period were in con-
tact with the same surgical equipment in the same operative
environment. The surgical procedures for all three ill patients,
and at least four of the eight patients who did not become ill,
involved use of the epikeratome. Of the eight patients who did
not become ill, two had surgery on day 0 and six had surgery
on day 7. Patients received the same perioperative medications,
including three types of eye drops (steroid, nonsteroidal anti-
inflammatory, and antibiotic). None of the patients was known
to be immunocompromised, and no apparent demographic,
clinical, or procedural differences were identified between
patients who did and did not become ill.

Infection Prevention and Control Assessment and Findings
On day 15, health department staff members visited
the clinic to assess infection prevention and control (IPC)
practices. The IPC assessment was conducted using CDC'’s
Infection Control Assessment and Response tool (4), which
includes modules that can be selected on the basis of facility-
specific concerns or applicability to a specific organism. The

TNo patients were lost to postoperative follow-up during the period when the
infections occurred.
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assessment focused primarily on the domains of instrument
sterilization, environmental cleaning, medication safety, and
water exposures.

Multiple IPC deficiencies were identified, including incom-
plete sterilization logs for surgical instruments, use of a disin-
fectant that is not approved by the Environmental Protection
Agency (EPA) for surface cleaning in the procedure room,
intraoperative use of expired topical ocular medications, and
opportunities for patient exposure to nonsterile water during
surgery. For example, clinic staff members reported that an
undated bottle of saline solution was used to provide surgical
irrigation for multiple patients over the course of weeks. In
addition, among the equipment that clinic staff discarded and
replaced as part of their initial response to the infections were
multiple cool-mist humidifiers. During the IPC assessment, the
new cool-mist humidifiers were present in the procedure room.

Genomic Analysis and Antifungal Susceptibility Testing of
P. lilacinum Clinical Isolates

Whole genome sequencing analysis of the two P lilacinum
clinical isolates demonstrated that they differed by approxi-
mately 55 single nucleotide polymorphisms (SNPs) from
each other and by approximately 200,000 SNPs from control
isolates. This analysis suggested a common infection source.
Antifungal susceptibility testing demonstrated good in vitro
activity of azoles and supported resistance to amphotericin B.

Environmental Testing

On day 41, health department staff members collected the
saline bottle, stored epikeratome tubing, and swabs from five
refrigerator locations (gasket, interior door, interior bottom,
interior upper, and medication compartment) for fungal
cultures and amplicon sequencing.® The humidifiers in use
when the infections occurred had been discarded before the
investigation and were not available for testing.

All environmental cultures were negative for P lilacinum,
but fungal amplicon sequencing detected P lilacinum DNA in
the epikeratome suction tubing (Figure 2). During surgery, the
epikeratome draws air away from the eye through a handheld
attachment that touches the eye and is connected to suction
tubing that contains a filter to prevent flow of debris into the
machine. The handheld attachment is sterilized after each
use and was therefore not made available for sampling. The
suction tubing is intended for single use and is provided as a
sterile product. Clinic staff members reported that tubing was
never shared between patients; it is not known whether the
set of tubing collected for testing was the one used for any of

S Fungal amplicon sequencing used the internal transcribed spacer (ITS) regions
ITS1 and ITS2, as well as 28S ribosomal DNA, as targets.
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the infected patients’ procedures. The epikeratome machine
is a multiuse item. It was not sent for testing because no clear

sampling approach could be identified.

Public Health Response

Whether the P lilacinum DNA in the epikeratome tubing
was the source of infection is unclear because of the way the
tubing was used and the possibility of environmental con-
tamination. The humidifiers were another possible source.
Cool-mist humidifiers were previously implicated in an out-
break of Mycobacterium chelonae eye infections at a laser eye
surgery clinic (5); however, the humidifiers in use at the time
the P lilacinum infections in this outbreak occurred had been
replaced and were unavailable for testing. CDC environmental
infection control guidelines recommend avoidance of cool-mist
humidifiers in health care facilities (6), and current health
care engineering guidelines specify that steam humidification
should be used (7).

The clinic worked closely with the health department to
implement all reccommended IPC measures to prevent poten-
tial exposures, including exchange of cool-mist humidifiers
for steam humidifiers and, out of an abundance of caution,
replacement of the epikeratome. No further cases were identi-
fied after implementation of IPC measures and resumption of
surgeries during January 2025.

Discussion

P lilacinum caused severe disease in all three infected patients,
including one who required corneal transplantation. Most
cases of P lilacinum keratitis have been reported in associa-
tion with soft contact lens use, eye trauma, eye surgery, and
immunosuppression (2,3). P lilacinum is considered intrinsi-
cally resistant to amphotericin B, and treatment with polyene
antifungals including amphotericin B and natamycin has been
linked to poorer clinical outcomes (7,3,8). A recent analysis of
fungal culture results from a major U.S. commercial labora-
tory found increasing rates of P lilacinum detection during
2019-2025 (8). Two P, lilacinum strains registered with EPA
during 2005 and 2021 are used as agricultural bionematicides
(biologic agents used to control plant parasites) in the United
States (9,10). Agricultural use of P lilacinum might increase
its presence in the environment, potentially contributing
to clinical infections and culture contamination. Because
P lilacinum is known to cause drug-resistant keratitis, and rates
of detection are increasing, P lilacinum should be considered
as a potential cause of infection after eye surgery, even before
definitive culture identification.
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Summary

What is already known about this topic?

Purpureocillium lilacinum is an environmental mold that can
cause a range of infections in humans. Although infection in
immunocompetent persons is uncommon, eye infections have
been reported.

What is added by this report?

Three patients developed P, lilacinum corneal infections after
laser eye surgery at a New York City ophthalmology clinic, one
of whom required corneal transplantation. Investigation
identified infection prevention and control deficiencies at the
clinic that potentially resulted in mold exposure. After imple-
mentation of infection prevention and control measures, no
further cases were identified.

What are the implications for public health practice?

Adherence to published infection prevention and control
guidance during all procedures in ambulatory settings can
reduce the risk for health care-associated infections and
related complications.

Implications for Public Health Practice

This investigation identified IPC deficiencies that could have
resulted in mold exposure, although none was conclusively
linked to the clinic patients’ infections. The prevalence of the
IPC findings from this investigation in ophthalmology clinics
remains unclear. Adherence to published IPC guidance during
all procedures in ambulatory settings can reduce the risk for
health care-associated infections and related complications.
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