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Enterocytozoon bieneusi microsporidiosis is an emerging disease in immunocompromised patients. We report
2 cases of this disease in allogeneic hematopoietic stem
cell transplant patients successfully treated with fumagillin. Thrombocytopenia occurred but without major adverse
events. Modifications of immunosuppression could be
avoided when E. bieneusi is rapidly identified and fumagillin
therapy is started promptly.

E

nterocytozoon bieneusi, the most common cause of
microsporidiosis in humans (1), causes chronic diarrhea and severe wasting syndrome in immunocompromised patients (2). In 2002, oral fumagillin was established
as an effective treatment for E. bieneusi microsporidiosis
in HIV-infected and solid organ transplant (SOT) patients
(3). In contrast to previous treatments that did not result
in parasitologic clearance or clinical remission, fumagillin
showed a cure rate of 100%, even for severely immunocompromised patients (2,4–10).
Thrombocytopenia is the main adverse event of fumagillin therapy, occurring in up to 33% of patients (3) and
raising concerns about fumagillin use in patients with hematologic disorders. We report 2 cases of E. bieneusi microsporidiosis in allogeneic hematopoietic stem cell transplant (HSCT) recipients who were treated with fumagillin
and experienced thrombocytopenia.
Patient 1 was a 50-year-old woman admitted to Centre Hospitalier Universitaire de Caen (Caen, France) after
Results from this study were presented at the 26th European
Congress of Clinical Microbiology and Infection Diseases; April
9–12, 2016; Amsterdam, the Netherlands.
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profuse watery diarrhea and abdominal discomfort for 3
weeks. She had not traveled abroad. Three years earlier,
she received a genoidentical allogeneic HSCT for myeloid
leukemia. She recently had cutaneous chronic graft-versushost disease. Her immunosuppression regimen used was
prednisone and mycophenolate mofetil.
At admission, the patient was dehydrated and had a
weight loss of 3 kg. Laboratory analyses showed lymphocytopenia (960 lymphocytes/mm3), reference neutrophil
(5,100 cells/mm3) and platelet (408,000 platelets/mm3)
counts, and a C-reactive protein level <5 mg/L.
Results of fecal sample analyses were negative for
pathogenic bacteria and viruses. Microscopic examination
of fecal smears stained with Weber-Green–modified trichrome showed microsporidia. E. bieneusi was identified
by using monoclonal antibodies (IFA-MAbs; Bordier Affinity Products, Crissier, Switzerland).
The mycophenolate mofetil dose was reduced by
50% for 8 days but no benefit was shown. Resolution of
symptoms occurred <5 days after initiating fumagillin
therapy (60 mg/d for 14 d); fecal smears were negative for
microsporidia on day 9, and transient thrombocytopenia
(131,000 platelets/mm3) was observed on day 18 (Figure).
Fecal smears remained negative for E. bieneusi during the
6-month follow-up. No clinical relapse occurred.
Patient 2 was a 42-year-old man referred to Centre
Hospitalier Universitaire de Bicêtre (Le Kremlin-Bicêtre,
France) after profuse acute diarrhea for 2 weeks and a
weight loss of 10 kg. He had not traveled abroad. Four
years earlier, he received a genoidentical allogeneic HSCT
for acute leukemia. During the follow-up period, he was
given a diagnosis of chronic graft-versus-host disease. He
was given extracorporeal phototherapy with mycophenolate mofetil, sirolimus, and prednisolone.
At admission, the patient was afebrile and dehydrated. Blood analyses showed severe lymphocytopenia (400
lymphocytes/mm3), reference neutrophil (4,680 cells/
mm3) and platelet (251,000 platelets/mm3) counts, and a
C-reactive protein level <5 mg/L. Results of microbiological analyses of fecal samples were negative for viruses
and pathogenic bacteria. Microscopic examination of fecal smears stained with Weber-Green–modified trichrome
showed microsporidia. E. bieneusi was identified by using
monoclonal antibodies.
The patient was treated with fumagillin (60 mg/d for
14 d) (Figure). Immunosuppressive therapy was not modified. Clinical symptoms resolved within 5 days. Platelet
counts progressively decreased. Fumagillin was withdrawn
on day 14, but thrombocytopenia worsened (40,000 platelets/mm3) by day 18. However, the patient spontaneously
recovered in 10 days without any bleeding. No relapses
were observed. Microsporidia were not detected in fecal
samples during the 6-month follow-up.
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Figure. Platelet counts and
clinical and parasitologic
characteristics during fumagillin
therapy and a 1-month
follow-up of 2 allogeneic
hematopoietic stem cell
recipients with Enterocytozoon
bieneusi microsporidiosis.

E. bieneusi is an emerging pathogen in immunocompromised patients (1). Increasing numbers of cases have
been reported in SOT patients. We report 2 cases of E. bieneusi microsporidiosis in allogeneic HSCT recipients who
were treated with fumagillin without modifying the immunosuppressive regimen for 1 recipient. In France, fumagillin
can be obtained from the French National Agency for Medicines and Health Products Safety (Saint-Denis, France) after
an individual patient expanded-access request is submitted.
Clinical and microbiological responses for the 2 casepatients were similar to those reported for other immunocompromised patients (3). No relapses were observed for 4 HIVinfected patients whose CD4 cell counts remained low, or for
2 SOT recipients who did not receive tapering immunosuppressive therapy (3). In other studies, 15 (70%) of 21 patients
treated with fumagillin were cured without modifying immunosuppression regimens (2,6,10); for 6 other patients, immunosuppressive therapy was tapered (n = 4) or withdrawn (n =
2), but reasons for modifying immunosuppression were not
specified. For 1 of our patients, the mycophenolate mofetil
dose was reduced by 50% to decrease the immunosuppression level. However, no benefit was observed. In contrast,
fumagillin led to clinical remission within 5 days.
We observed thrombocytopenia (platelet count
<40,000/mm3) in both patients but no evidence of bleeding.
In other non-AIDS patients, thrombocytopenia was reported in 11 (52%) SOT patients receiving fumagillin, including 4 patients with severely low platelet counts (<25,000/
mm3) (1,4,6). For these patients, including those we report, thrombocytopenia occurred during the second week
of treatment; a minimum value was observed a few days
after completing fumagillin therapy. Spontaneous recovery
occurred within 2 weeks. Bleeding, hematoma, or requirements for platelet transfusions were not reported. For both
1040

patients we report, microsporidia were not detected in fecal
samples of both patients during the 6-month follow-up.
In conclusion, fumagillin was highly efficient in curing E. bieneusi microsporidiosis in 2 allogeneic HSCT
recipients. Thrombocytopenia occurred but without major
adverse events. Modifications to immunosuppression could
be avoided when E. bieneusi is rapidly identified and fumagillin therapy is started promptly.
Dr. Bukreyeva is a physician in the Infectious and Tropical
Diseases Unit at the Bicêtre University Hospital, KremlinBicêtre, France. Her research interests include prevention and
treatment of infections in immunocompromised patients.
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Routine surveillance of influenza A virus was conducted in
Myanmar during 2014–2015. Influenza A(H9N2) virus was
isolated in Shan State, upper Myanmar. Whole-genome
sequencing showed that H9N2 virus from Myanmar was
closely related to H9N2 virus of clade 4.2.5 from China.

I

nfluenza A(H9N2) virus has been found in several avian
species. Despite low pathogenicity in poultry, H9N2 viruses are important to public health because of their high
adaptability and frequent infection in humans. Clinical cases of H9N2 human infection have been reported in China
(including Hong Kong) and Bangladesh (1,2). H9N2 viruss
are constantly evolving and can reassort with other influenza A virus subtypes, resulting in novel influenza viruses.
H9N2 was the likely donor of internal genes for the H5N1,
H7N9, and H10N8 viruses (3,4).
During December 2014–August 2015, we conducted
an influenza A surveillance program in Shan State, Myanmar. An outbreak of highly infectious avian influenza
A(H5N1) in November 2007 has been the only outbreak
reported in this state. For this study, we collected 648 samples from live-bird markets (LBMs) in Muse, Namkham,
Laukkai, and Chinshwehaw, Shan State townships on the
China–Myanmar border (online Technical Appendix 1,
https://wwwnc.cdc.gov/EID/article/23/6/16-1902-Techapp1.
pdf). We collected oropharygeal swab specimens from
chickens (n = 273) and ducks (n = 180) as well as environmental samples (n = 195). Identification and isolation were
performed at the Livestock Breeding and Veterinary Department, Yangon, Myanmar (online Technical Appendix).
Of the 648 samples subjected to virus isolation by egg
inoculation, 10 were hemagglutinin (HA) positive. We further confirmed 3 samples as influenza A virus by using realtime reverse transcription PCR (RT-PCR), and we subtyped
and confirmed all 3 as H9N2 (online Technical Appendix
Table 1). However, the overall occurrence of H9N2 in the
LBMs in this study was relatively low. The 3 H9N2 isolates, A/chicken/Myanmar/NK-2/2015(H9N2), A/chicken/
Myanmar/NK-4/2015(H9N2), and A/chicken/Myanmar/
NK-5/2015(H9N2), were from chickens in LBMs in Namkham Township in June 2015.
To characterize the Myanmar H9N2 virus, we performed whole-genome sequencing of these 3 isolates and
submitted nucleotide sequences GenBank (accession nos.
KY115364–KY115387). Although an international standard for clade nomenclature of the H9 subtype has not
been well established, phylogenetic analysis showed that
all 3 Myanmar H9N2 isolates were grouped into clade
4.2.5 (HA gene) and BJ94-like (neuraminidase [NA] gene)
(Figure; and online Technical Appendix Figure 2) (5). The
Myanmar H9N2 viruses clustered with avian and human
H9N2 virus recovered in China in 2015. The phylogenetic
analyses of internal protein genes showed similar findings; the Myanmar H9N2 viruses were also closely related
to avian H9N2 viruses from China. Five internal protein
genes, polymerase basic protein 2 (PB2), polymerase basic
protein 1 (PB1), polymerase acidic protein (PA), nucleoprotein (NP), and membrane protein (M), were grouped
with the viruses of G1 lineage, and the nonstructural (NS)
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