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MSM-associated outbreak lineage characterized by reduced 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.
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We report a fatal case of disseminated Emmonsia sp. infection 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.

E

mmonsia species are ubiquitous, soil-dwelling saprophytic fungi. Two species, E. crescens and E. parva,
cause pulmonary disease (adiaspiromycosis) in rodents and
other small animals. After inhalation, the conidia (adiaspores) grow without replication or dissemination and can
cause pulmonary granulomas. Human cases are rare and
usually occur in immunocompetent hosts (1,2). However,
disseminated infections caused by E. pasteuriana–like species have been reported primarily in HIV-infected patients
in South Africa (3,4). A recent review implicated novel Emmonsia spp.–like fungi as emerging agents of disseminated
infection (1). We report a case of fatal disseminated infection after orthotopic liver transplantation caused by a novel
Emmonsia sp.
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A 55-year-old man received an orthotopic liver transplant because of alcoholic cirrhosis. He was discharged on
posttransplant day (PTD) 7 after an unremarkable posttransplant 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 tomography (CT) showed intraabdominal subacute hemorrhage and
bilateral pleural effusions with lower lobe compressive atelectasis 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/µL [70%
polymorphonuclear leukocytes, 29% monocytes, and 1%
lymphocytes]), and cultures grew a mold believed to be a
contaminant. Antifungal therapy was not initiated.

On PTD 32, after the patient had a fever (temperature 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-spectrum antimicrobial drugs, and reduction of immunosuppression, multisystem organ failure developed, requiring
inotropic support, hemodialysis, and mechanical ventilation. The patient died on PTD 46. No autopsy was performed. 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 ×400).

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

347

RESEARCH LETTERS

The mold isolated from pleural fluid and blood of the
patient produced velvety, white colonies on Sabouraud
dextrose agar (Figure, panel B). D1D2 rDNA sequencing 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, Edmonton, Alberta, Canada). Using culture characteristics and
internal transcribed spacer and D1D2 sequences, the laboratory 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 conidia 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 µg/mL at 24 and 48 h; caspofungin, 0.5 µg/mL at 24 h and 2 µg/mL at 48 h; voriconazole 0.125 µg/mL at 24 and 48 h; and posaconazole, <0.03
µg/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 adiaspiromycosis base the diagnosis solely on the appearance of
adiaspores in histopathologic specimens (5,6), and some
published Emmonsia cases might have misidentified the
causative organism (1).
Disseminated Emmonsia infection appears to be a
separate clinical entity from adiaspiromycosis (1). Human
adiaspiromycosis is primarily a self-limited pulmonary infection caused by E. crescens, which is not associated with
immunosuppression or fungemia. Disseminated Emmonsia
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Emmonsia [ĕ-monʹse-ə]

E

mmonsia is a genus of soil fungus that can cause adiaspiromycosis, a pulmonary disease common
in wild animals, but rare in humans, as well as disseminated disease. When aerosolized spores are
inhaled, they enlarge dramatically, from 2–4 μm to 40–500 μm in diameter. Because these swollen
cells do not replicate, Emmons and Jellison termed them “adiaspores” (from the Greek a [“not”] + dia
[“by”] + spora [“sowing”]. Emmonsia was first described by Chester W. Emmons, senior mycologist
with the US Public Health Service, as Haplosporangium parvum in 1942. In 1958, it was reclassified
into a separate genus and named in honor of Emmons. Recent phylogenetic analyses have concluded
that fungi in this genus are polyphyletic, and proposed taxonomic changes may render the genus
name obsolete.
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infection is caused by a novel cluster of Emmonsia-like
species (1); involves fungemia; appears to be associated
with immunosuppression, including renal transplant (7–9)
and orthotopic liver transplantation and HIV (10); and has
a high case-fatality rate.
The timing of this infection raised concern for a donor-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 granulomatous 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 identified. More cases of Emmonsia-like infections will probably
be diagnosed as laboratories use sequencing to identify uncommon fungal pathogens.
Dr. Kappagoda is a clinical assistant professor at Stanford
University School of Medicine, Stanford, CA. Her
research interests are neglected tropical diseases and
endemic fungal infections.
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In Japan, hot springs and public baths are the major sources of legionellosis. In 2015, an outbreak of Legionnaires’
disease occurred among 7 patients who had visited a spa
house. Laboratory investigation indicated that L. pneumophila serogroup 1 and 13 strains caused the outbreak
and that these strains were genetically related.

I

nfection with Legionella bacteria is one of the major causes
of community-acquired pneumonia (1). In Japan, the major sources of Legionella infection are hot springs and public
1
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