
penguins harbor multiple avulaviruses. An important limi-
tation is that the new viruses were not tested serologically 
against APMV-4 through APMV-13; however, genetic and 
antigenic differences between the new viruses support the 
idea that they are new species.

These data suggest that in Antarctica a much greater 
diversity of avulaviruses exists than previously recognized. 
Therefore, additional studies to evaluate the presence of 
these new viruses in other birds in Antarctica are needed to 
better understand the ecology and transmission of avulavi-
ruses in this pristine environment.
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In 2016, Rickettsia sibirica mongolitimonae was diagnosed 
for a man in Turkey. He had been bitten by a Hyalomma 
marginatum tick, from which PCR detected rickettsial DNA. 
Sequence analysis of the DNA identified R. sibirica mongoli-
timonae. Immunofluorescence assay of patient serum indi-
cated R. conorii, which cross-reacts. PCR is recommended 
for rickettsiosis diagnoses.

The first case of human infection with Rickettsia sibirica 
mongolitimonae was reported in France in 1996 (1). 

The infection is called lymphangitis-associated rickettsiosis  
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because of the lymphadenopathy and lymphangitis that oc-
cur with this infection but not with other spotted fever group 
rickettsioses (2). We describe a case of R. sibirica mongoliti-
monae infection with no lymphadenopathy and lymphangitis.

On May 1, 2016, a 53-year-old man was admitted 
to an emergency department in Adana, Turkey, for fever, 
headache, and maculopapular rash. He reported that 1 
week earlier he had removed a tick from his umbilicus 
while farming in Adana, in the Mediterranean region of 
Turkey. He stored the tick in a glass jar and 2 days later 
sought care for high fever from his family doctor; ad-
ministration of cefdinir produced no improvement. Four 
days later, he was hospitalized for fever (39°C), nausea, 
and malaise. Physical examination detected maculopapu-
lar rash and a black necrotic eschar at the center of an 
erythematous lesion on the patient’s umbilicus (online 
Technical Appendix Figure, panel A, https://wwwnc.
cdc.gov/EID/article/23/7/17-0188-Techapp1.pdf). The 
patient had no sign of lymphadenomegaly or lymphangi-
tis. Initial laboratory examination of serum showed 10.1 
× 109 leukocytes/L, 221 × 109 thrombocytes/L, 13 g/dL 
hemoglobin, and 3.74 mg/dL C-reactive protein (refer-
ence range <0.5 mg/dL). A blood sample was sent to the 
National Microbiology Reference Laboratory in Ankara, 
Turkey. Doxycycline (100 mg 2×/d) was administered for 
suspected rickettsial disease. After 48 hours, the patient’s 
fever resolved, and his condition rapidly improved. He 
was discharged on day 5 of hospitalization, and doxycy-
cline was stopped on day 10 after initiation.

Immunofluorescence assay of serum for typhus 
group rickettsiae IgM and IgG produced negative re-
sults. At the time of hospital admission, R. conorii IgM 
and IgG titers were 1:48 and 1:320, respectively. At a 
1-month follow-up visit to the outpatient clinic, the pa-
tient’s R. conorii IgM and IgG titers had increased to 
1:384 and 1:640, respectively.

The removed tick, provided by the patient, was stored 
in 70% ethanol and sent to the Protozoology and Ento-
mology Laboratory of Ankara University Faculty of Vet-
erinary Medicine for identification of the tick species and 
PCR (online Technical Appendix Figure, panel B). Use 
of the morphological keys of Apanaskevich and Horak 
(3) led to tick identification as a Hyalomma marginatum 
female. DNA was extracted from the whole tick as de-
scribed by Orkun et al. (4). Rickettsial DNA was detected 
by PCR with primers Rr. 190.70 and Rr. 190.701, which 
amplify the outer membrane protein A gene (ompA) of 
Rickettsia spp. (5). PCR and sequencing were conducted 
as described by Orkun et al. (4). The obtained nucleotide 
sequence was compared with sequences in the GenBank 
database, obtained by nucleotide sequence homology 
searches performed by BLAST analysis (http://www.ncbi.
nlmn.nih.gov/BLAST). The gene sequence obtained in 

this study has been deposited in GenBank (accession no. 
KY513920).

PCR detected rickettsial DNA in the tick removed 
from the patient, and after sequence analysis, we deter-
mined that the rickettsial DNA belonged to R. sibirica 
mongolitimonae. According to nucleotide BLAST analy-
sis, the obtained isolate is 100% similar to the reference 
strain R. sibirica subsp. mongolitimonae HA-91 (Gen-
Bank accession no. U43796) and R. sibirica subsp. mon-
golitimonae Bpy1 (GenBank accession no. KT345980) 
obtained from a biopsy sample from a human patient  
in Spain.

Although the climate and geography of cities like Ad-
ana in the Mediterranean region of Turkey are suitable for 
agents of Mediterranean spotted fever, we are unaware of 
any confirmed cases of R. conorii infection in this region. 
One reason may be limited access to diagnostic tools for 
rickettsial diseases. Another may be that doxycycline, the 
most effective treatment option for all rickettsial diseases 
(6), is easily administered for suspected cases of rickettsio-
sis with no differential diagnosis.

In Europe, R. sibirica mongolitimonae was detected 
in Hyalomma excavatum ticks in Greece and Cyprus; 
in Rhipicephalus pusillus ticks in France, Portugal, and 
Spain; and in Rhipicephalus bursa ticks in Spain (6). 
In 2016, R. sibirica mongolitimonae was isolated from 
2 H. marginatum ticks in the central Anatolian region  
of Turkey (7). 

Nearly 35% of patients with R. sibirica mongolitimo-
nae infection experience rope-like lymphangitis and other 
highly specific manifestations (8). The eschar on the patient 
reported here was located below the umbilicus, and he had 
no sign of inguinal lymphadenopathy or lymphangitis on 
the abdominal wall.

The best sample to use for detection of spotted fever 
group rickettsiae is skin biopsied from the inoculation 
eschar (9). We did not perform a biopsy because we had 
the vector tick removed from the eschar. Also helpful for 
rickettsiosis investigations are serologic analyses by im-
munofluorescence assay. In our laboratory, only R. conorii 
serologic tests are performed for spotted fever group rick-
ettsiae; for the patient reported here, these test results were 
positive for R. conorii. However, cross-reactions are com-
mon among Rickettsia spp. in the spotted fever and typhus 
groups (10), and cross-reactions on serologic tests should 
be considered. Whenever possible, PCRs should be per-
formed for rickettsiosis diagnoses.

Mr. Kuscu works at the Cukurova University Faculty of 
Medicine as an infectious diseases and clinical microbiology 
specialist. His primary research interests are zoonoses and 
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In May 2016, an outbreak of Shiga toxin–producing Esch-
erichia coli O157 infections occurred among children who 
had played in a stream flowing through a park. Analysis of 
E. coli isolates from the patients, stream water, and deer 
and coyote scat showed that feces from deer were the most 
likely source of contamination.

In the United States, recreational water is a relatively un-
common source of Shiga toxin–producing Escherichia 

coli (STEC) O157 outbreaks (1). We describe an outbreak 
of STEC O157 infections among children exposed to a con-
taminated stream in northern California, USA, and provide 
laboratory evidence establishing wildlife as the source of 
water contamination.

In May 2016, four cases of Shiga toxin (Stx) 1– and 
2–producing E. coli O157 infection were reported to a lo-
cal health department in northern California; investigation 
revealed a common source of exposure. The case-patients, 
ranging in age from 1 to 3 years, had played in a stream 
adjacent to a children’s playground within a city park. Ex-
posure of the case-patients to the stream occurred on 3 sep-
arate days spanning a 2-week period. Two case-patients are 
known to have ingested water while playing in the stream. 
Two case-patients were siblings. All case-patients had diar-
rhea and abdominal cramps; bloody diarrhea was reported 
for 3. One case-patient was hospitalized with hemolytic 
uremic syndrome.

The stream is a second-order waterway located in a 
northern California community of ≈7,500 residents. At the 
time of exposures, stream flow was <30 ft3/s. The land up-
stream is not used for agricultural activities such as live-
stock production. The community is serviced by a public 
sewer system; inspection of sewer lines indicated no breach 
to the system.

Water samples were collected from the exposure site 
7 days after the last case-patient was exposed and weekly 
thereafter for 17 weeks; samples were tested quantitatively 
for fecal indicator organisms. Throughout the study peri-
od, all water samples exceeded recreational water quality 
limits for E. coli and enterococci levels (2). Water samples 
were also cultured for STEC isolation and PCR detection 
of stx1 and stx2 (3). Stx1- and Stx2-producing E. coli O157 
were isolated from stream water each week for the first 4 
weeks. Additionally, an Stx2-producing E. coli non-O157 
strain was isolated from the stream in the first week of sam-
pling. Enrichment broth cultures of water samples were 
also positive by PCR for stx1 and stx2 for the first 4 weeks 
of sampling. Thereafter, both stx1 and stx2, or stx2 only, 
were intermittently detected in enrichment broth cultures 
for 9 additional weeks.

In the absence of an obvious source (e.g., upstream 
agricultural operation or sewer leak), wildlife was con-
sidered as a possible contributor to water contamination. 
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Technical Appendix Figure.  Rickettsia sibirica mongolitimonae infection in man, Turkey, 2016. A) Black 

necrotic eschar on the umbilicus of the patient. B)  Hyalomma marginatum female tick removed from the 

patient. 
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