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MSM-associated outbreak lineage characterized by re-
duced azithromycin susceptibility and circulation in
shigellosis low-risk regions (4). The introduction of this
MSM-associated S. flexneri 3a lineage into Taiwan in
2015 illustrates that the pathogen can spread rapidly across
continents, possibly through intensified sexual networks
among MSM (2,8). We recommend continued surveillance
for antimicrobial resistance genes in S. flexneri to inform
clinical management of shigellosis among MSM and public
health interventions where needed, including appropriate
antimicrobial drug stewardship.

Acknowledgments
This study was funded by the Ministry of Health and Welfare,
Taiwan (grant no. MOHW105-CDC-C-315-123301).

Ms. Liao is a senior researcher in the Centers for Disease
Control, Taiwan. Her research interests include molecular
subtyping methods in the epidemiology of foodborne
bacterial disease.

References

1. Daskalakis DC, Blaser MJ. Another perfect storm: Shigella, men
who have sex with men, and HIV. Clin Infect Dis. 2007;44:335-7.
http://dx.doi.org/10.1086/510591

2. Simms I, Field N, Jenkins C, Childs T, Gilbart VL, Dallman TJ,
et al. Intensified shigellosis epidemic associated with sexual
transmission in men who have sex with men—Shigella flexneri
and S. sonnei in England, 2004 to end of February 2015. Euro
Surveill. 2015;20:21097. http://dx.doi.org/10.2807/1560-7917.
ES2015.20.15.21097

3. Borg ML, Modi A, Tostmann A, Gobin M, Cartwright J, Quigley C,
et al. Ongoing outbreak of Shigella flexneri serotype 3a in men who
have sex with men in England and Wales, data from 2009-2011.
Euro Surveill. 2012;17:2-6.

4. Baker KS, Dallman TJ, Ashton PM, Day M, Hughes G, Crook PD,
et al. Intercontinental dissemination of azithromycin-resistant
shigellosis through sexual transmission: a cross-sectional study.
Lancet Infect Dis. 2015;15:913-21. http://dx.doi.org/10.1016/
S1473-3099(15)00002-X

5. Taiwan Centers for Disease Control. Taipei: Taiwan National
Infectious Disease Statistics System [cited 2016 Nov 2].
http://nidss.cdc.gov.tw/en/Default.aspx

6. Lo YC, Ji DD, Hung CC. Prevalent and incident HIV diagnoses
among Entamoeba histolytica—infected adult males: a changing
epidemiology associated with sexual transmission—Taiwan,
2006-2013. PLoS Negl Trop Dis. 2014;8:¢3222. http://dx.doi.org/
10.1371/journal.pntd.0003222

7. Lo YC, Tsai MS, Sun HY, Hung CC, Chuang JH. National trend
and characteristics of acute hepatitis C among HIV-infected
individuals: a matched case-control study-Taiwan, 2001-2014.
PLoS One. 2015;10:¢0139687. http://dx.doi.org/10.1371/journal.
pone.0139687

8. Chiou CS, Izumiya H, Kawamura M, Liao YS, Su'YS, Wu HH,
et al. The worldwide spread of ciprofloxacin-resistant Shigella
sonnei among HIV-infected men who have sex with men, Taiwan.
Clin Microbiol Infect. 2016;22:383.e11-6. http://dx.doi/org/
10.1016/j.cmi.2015.12.021

9. Ribot EM, Fair MA, Gautom R, Cameron DN, Hunter SB,
Swaminathan B, et al. Standardization of pulsed-field gel

346

electrophoresis protocols for the subtyping of Escherichia
coli O157:H7, Salmonella, and Shigella for PulseNet.
Foodborne Pathog Dis. 2006;3:59—67. http://dx.doi.org/10.1089/
fpd.2006.3.59

10. Kaas RS, Leekitcharoenphon P, Aarestrup FM, Lund O. Solving
the problem of comparing whole bacterial genomes across
different sequencing platforms. PLoS One. 2014;9:¢104984.
http://dx.doi.org/10.1371/journal.pone.0104984

Address for correspondence: Chien-Shun Chiou, Central Regional
Laboratory, Center for Diagnostics and Vaccine Development, Centers for
Disease Control, Taichung 40855, Taiwan; email: nipmcsc@cdc.gov.tw

Fatal Emmonsia sp.
Infection and Fungemia
after Orthotopic Liver
Transplantation

Shanthi Kappagoda, Jason Y. Adams,
Robert Luo, Niaz Banaei, Waldo Concepcion,
Dora Y. Ho

Author affiliations: Stanford University School of Medicine,
Stanford, California, USA (S. Kappagoda, R. Luo, N. Banaei,
W, Concepcion, D.Y. Ho); University of California, Davis,
California, USA (J.Y. Adams)

DOI: http: http://dx.doi.org/10.3201/eid2302.160799

We report a fatal case of disseminated Emmonsia sp. infec-
tion in a 55-year-old man who received an orthotopic liver
transplant. The patient had pneumonia and fungemia, and
multisystem organ failure developed. As human habitats
and the number of immunocompromised patients increase,
physicians must be aware of this emerging fungal infection.

mmonsia species are ubiquitous, soil-dwelling sapro-

phytic fungi. Two species, E. crescens and E. parva,
cause pulmonary disease (adiaspiromycosis) in rodents and
other small animals. After inhalation, the conidia (adia-
spores) grow without replication or dissemination and can
cause pulmonary granulomas. Human cases are rare and
usually occur in immunocompetent hosts (/,2). However,
disseminated infections caused by E. pasteuriana—like spe-
cies have been reported primarily in HIV-infected patients
in South Africa (3,4). A recent review implicated novel Em-
monsia spp.—like fungi as emerging agents of disseminated
infection (/). We report a case of fatal disseminated infec-
tion after orthotopic liver transplantation caused by a novel
Emmonsia sp.
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A 55-year-old man received an orthotopic liver trans-
plant because of alcoholic cirrhosis. He was discharged on
posttransplant day (PTD) 7 after an unremarkable post-
transplant course. Immunosuppression included induction
with rabbit antithymocyte globulin and tacrolimus. He did
not receive antifungal prophylaxis.

On PTD 19, he was readmitted with right lower quadrant
pain and acute kidney injury. Abdominal computed tomogra-
phy (CT) showed intraabdominal subacute hemorrhage and
bilateral pleural effusions with lower lobe compressive atel-
ectasis versus consolidation and a left lower lobe pulmonary
nodule. On PTD 24, respiratory distress developed. A chest
CT showed new bilateral ground glass opacities and diffuse
centrilobular nodules (Figure, panel A). Thoracentesis of the
right pleural effusion yielded blood-tinged, turbid, yellow
fluid (total protein 1,494 mg/dL, 407 leukocytes/uL [70%
polymorphonuclear leukocytes, 29% monocytes, and 1%
lymphocytes]), and cultures grew a mold believed to be a
contaminant. Antifungal therapy was not initiated.

Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 23, No. 2, February 2017

RESEARCH LETTERS

On PTD 32, after the patient had a fever (tempera-
ture 101.5°F), repeat chest CT showed enlargement of
the right pleural effusion. A pigtail catheter was inserted,
and pleural fluid cultures again grew a mold. Sputum
culture yielded normal flora. Three of 4 blood cultures
collected on PTD 33 and 1 of 4 blood cultures collected
on PTD 36 grew the same mold. The patient was given
voriconazole, but treatment was changed to liposomal
amphotericin B because of worsening liver function
and delirium.

Despite aggressive antifungal therapy, broad-spec-
trum antimicrobial drugs, and reduction of immunosup-
pression, multisystem organ failure developed, requiring
inotropic support, hemodialysis, and mechanical ventila-
tion. The patient died on PTD 46. No autopsy was per-
formed. The patient owned a snake farm in rural northern
California and trapped small mammals to feed his snakes
and practice taxidermy. He stopped these activities 1-2
years before receiving the transplant.

Figure. Emmonsia sp. infection in

a 55-year-old man who received an
orthotopic liver transplant. A) Chest
computed tomography scan showing
right pleural effusion and diffuse
centrilobular nodules. B) Velvety white
colonies of Emmonsia sp. (Sabouraud
dextrose agar plate) isolated from

the patient. C) Colonies stained with
lactophenol cotton blue showing hyphae
and conidiophores (incubated at 30°C)
(original magnification x400).
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The mold isolated from pleural fluid and blood of the
patient produced velvety, white colonies on Sabouraud
dextrose agar (Figure, panel B). D1D2 rDNA sequenc-
ing identified the mold as E. parva. Because we found no
previous reports of E. parva disseminated infections, we
sent the isolate to a reference laboratory (University of
Alberta Microfungus Collection and Herbarium, Edmon-
ton, Alberta, Canada). Using culture characteristics and
internal transcribed spacer and D1D2 sequences, the labo-
ratory identified the fungus as a novel Emmonsia species
not yet formally described (Figure 1 in Schwartz et al.
[1]; L. Sigler, University of Alberta, Edmonton, Alberta,
Canada, 2016, pers. comm.). When grown on different
culture media incubated at 30°C, the fungus lacked co-
nidia but formed helically coiled, yellow-brown hyphae
(Figure, panel C). When incubated on potato dextrose
agar at 35°C, the fungus converted into a yeast-like form:
clusters of small, irregularly shaped cells extending into
short filaments.

Antifungal susceptibility testing of the mold phase was
performed at the Fungal Testing Laboratory, University of
Texas (San Antonio, TX, USA). The following MICs were
obtained: amphotericin B, 0.125 pg/mL at 24 and 48 h; ca-
spofungin, 0.5 pg/mL at 24 h and 2 png/mL at 48 h; voricon-
azole 0.125 pg/mL at 24 and 48 h; and posaconazole, <0.03
pg/mL at 24 and 48 h.

A literature review of human Emmonsia infections
is challenging because these organisms have undergone
multiple taxonomic revisions (2). Most reports of adiaspi-
romycosis base the diagnosis solely on the appearance of
adiaspores in histopathologic specimens (3,6), and some
published Emmonsia cases might have misidentified the
causative organism (/).

Disseminated Emmonsia infection appears to be a
separate clinical entity from adiaspiromycosis (/). Human
adiaspiromycosis is primarily a self-limited pulmonary in-
fection caused by E. crescens, which is not associated with
immunosuppression or fungemia. Disseminated Emmonsia

Emmonsia [é-mon'se-3]

name obsolete.
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infection is caused by a novel cluster of Emmonsia-like
species (/); involves fungemia; appears to be associated
with immunosuppression, including renal transplant (7—-9)
and orthotopic liver transplantation and HIV (/0); and has
a high case-fatality rate.

The timing of this infection raised concern for a do-
nor-derived infection. However, we confirmed with the
United Network for Organ Sharing (https://www.unos.
org/) that no other organ recipients from the same donor
had a similar posttransplant infection. Reported soil and
rodent exposure for the patient and previous granuloma-
tous disease identified by pretransplant chest imaging
raised the possibility that his infection was a reactivation
of a latent infection.

The unfamiliar mold isolated from the patient’s pleural
fluid was initially identified as a contaminant, and the patient
died despite favorable in vitro antifungal susceptibilities.
In immunosuppressed patients with a compatible clinical
syndrome, fungi isolated from a sterile site should be identi-
fied. More cases of Emmonsia-like infections will probably
be diagnosed as laboratories use sequencing to identify un-
common fungal pathogens.
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research interests are neglected tropical diseases and
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In Japan, hot springs and public baths are the major sourc-
es of legionellosis. In 2015, an outbreak of Legionnaires’
disease occurred among 7 patients who had visited a spa
house. Laboratory investigation indicated that L. pneu-
mophila serogroup 1 and 13 strains caused the outbreak
and that these strains were genetically related.

Infection with Legionella bacteria is one of the major causes
of community-acquired pneumonia (/). In Japan, the ma-
jor sources of Legionella infection are hot springs and public
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