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 Abstract
Gastrointestinal microsporidiosis is a major cause of chronic diarrhea in people with acquired immune deficiency 
syndrome. However, it can also affect individuals with inherited or congenital immunodeficiency. We reported a case 
of intestinal microsporidiosis and salmonellosis in a young boy with Hyper IgM syndrome. He presented with severe 
diarrhea and fever for 5 days. Stool examination showed heavy infection of Microsporidia spp. PCR confirmed the 
species as Enterocytozoon bieneusi. He was treated with albendazole for 25 days which abated the symptoms. To 
our knowledge, this is the first reported case of intestinal microsporidiosis in inherited immunodeficiency, X-linked 
Hyper IgM (XHIGM). 
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Introduction
Microsporidiosis is caused by infection of Microsporidia 
spp. which is an obligate intracellular spore-forming 
protozoa. Clinical features of microsporidiosis vary from 
gastrointestinal involvement to distance dissemination 
to various organs (1). Gastrointestinal microsporidiosis 
is globally known as a major cause of chronic diarrhea 
and wasting in people with acquired immune deficiency 
syndrome (AIDS) (2). However, it can also affect any 
immunosuppressed individuals which includes individuals 
with inherited or congenital immunodeficiency (1) and one 
of them is X-linked Hyper IgM (XHIGM). This is a rare form 
of primary immunodeficiency disease and it is caused by 
mutations in the gene that codes for CD40 ligand (CD40L) 
(3). Impaired CD40 ligand expression will lead to defective 
T-cell interactions with monocytes and dendritic cells, 
resulting in abnormal cell-mediated immune functions 
and increased susceptibility to opportunistic infections, 
malignancy and autoimmune diseases (3, 4).

In this report, we present a 2-year-old boy with Hyper IgM 
syndrome who suffered from fever, severe diarrhea, upper 

respiratory infections and rashes. To our knowledge, this 
is the first reported case of intestinal microsporidiosis in 
inherited immunodeficiency, X-linked Hyper IgM (XHIGM). 

Case report
A 2-year-old boy was admitted to the Hospital Universiti 
Kebangsaan Malaysia’s pediatric ward in June 2016 with 
a history of severe diarrhea and high-grade fever of five 
days’ duration. The stool was watery, passing of motion 
occurring more than three times per day and with foul-
smelling stool. No dysentery was noted. He was also 
noted to have a mild runny nose, productive cough and 
sore throat. Medical history includes diagnosis of Hyper 
IgM Syndrome (CD40 ligand mutation: IV SI-2A>G) at the 
age of 6 months old following recurrent epiglottitis and 
prolonged persistent pyrexia.

On admission, he looked lethargic with signs of moderate 
dehydration. He was febrile with a temperature of 38°C but 
other vital signs were stable. Lung examination revealed 
that it was clear. Skin examination revealed multiple small 
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skin rashes on the extensor surface of extremities, cheek 
and scalp. The rash was erythematous plaques, papules 
punctuated with vesicular lesions and excoriations. Parents 
claimed the rash had developed over the past one week. 
The perianal region was noted to have minimal reddish 
appearance with no rash, no fissure and no abnormal 
lesions seen. Other system examination was unremarkable.

The full blood test showed severe neutropenia (absolute 
neutrophil count (ANC) 600/μL) and thrombocytopenia 
(platelet count 100,000/μL). Stool culture was reported 
to be negative, but blood culture sent on the second day 
of illness yielded Salmonella sp. (3+). Two specimens 
of bronchoalveolar lavage were sent for culture and 
sensitivity, and the result was stated as ‘No growth’. Chest 
radiography showed no abnormality.

He was diagnosed with non-typhoidal salmonella (NTS) 
infection and infected atopic dermatitis. He was treated 
with fluid support, intravenous ceftriaxone 100 mg/kg/
day and metronidazole (7.5 mg/kg) 8 hourly. His skin 
lesions were treated with topical corticosteroid and 
emollients. However, most of the clinical problems did 
not abate and diarrhea became more frequent. A stool 
sample was sent on the third day of hospitalization for a 
special request to look for oocysts of Cryptosporidium spp. 
Modified Ziehl-Neelsen staining was negative for oocysts of 
Cryptosporidium spp. but a few oval organisms were seen, 
as shown in Figure 1. Gram-Chromotrope Kinyoun (GCK) 
staining was done and it confirmed that the oval organisms 
were spores of Microsporidia spp. with severity infection 
of 3+ as shown in Figure 2. Numerous spore sizes of about 
0.75 – 0.8 μm × 1.15 – 1.25 μm were seen. Polymerase 
chain reaction (PCR) was done and confirmed the presence 
of Enterocytozoon bieneusi species (Figure 3).

 

 

Figure 1: Scanty bluish oval structures (indicated by arrows) seen in modified Ziehl-Neelsen stain 

under light microscopy (x1000 magnification) 

 

 

 

 

 

 

Figure 1: Scanty bluish oval structures (indicated by arrows) 
seen in modified Ziehl-Neelsen stain under light microscopy 
(x1000 magnification)

 

 

Figure 2: Heavy infection of Microsporidia spp. seen in GCK stain under light microscopy (x1000 

magnification). The purplish ovoid spores measured 0.5 – 2.5 µm in diameter with horizontal 

stripe (belt) seen clearly at the centre (indicated by arrows) 

 

Figure 2: Heavy infection of Microsporidia spp. seen in GCK 
stain under light microscopy (x1000 magnification). The 
purplish ovoid spores measured 0.5 – 2.5 µm in diameter 
with horizontal stripe (belt) seen clearly at the centre 
(indicated by arrows)

 

 

Figure 3: Gel electrophoresis of 440 bp fragment of E. bieneusi using PCR 

Notes: 
M: 100bp DNA ladder 
-ve: negative control (distilled water) 
+ve: positive control 
01: patient’s specimen 
 

 

Figure 3: Gel electrophoresis of 440 bp fragment of E. 
bieneusi using PCR

Notes:
M: 100bp DNA ladder
-ve: negative control (distilled water)
+ve: positive control
01: patient’s specimen

The patient was diagnosed with mixed infections of 
severe microsporidiosis and salmonellosis. He was treated 
with albendazole 400 mg twice daily and continued 
with ceftriaxone for a total of 14 days. His diarrhea and 
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temperature subsided slowly and the rashes on his skin 
were also noted to be much improved.

After 10 days of admission, all symptoms were gone, and 
he was able to tolerate soft diets. Repeated stool smear 
performed every two days showed reducing number 
of spores. On day 25th of admission, only 2 spores were 
noted in 100 high-power fields and treatment was then 
stopped. The patient was discharged with an increase 
of weight by 1 kg. Upon follow-up at one month and 6 
months post-discharge, the child was well, actively playful 
and asymptomatic. Stool examination for Microsporidia 
was negative.

Discussion
A first hospital-based study on intestinal microsporidiosis 
among patients with and without gastrointestinal symptoms 
in Malaysia reported a prevalence of 13.0% (2); about one-
third was observed in the immunocompetent group and 
another two-thirds were detected in immunosuppressive 
patients especially those with hematological malignancy 
or a combination of malignancy and diabetes mellitus 
(2). To our knowledge, this is the first report of severe 
intestinal microsporidiosis co-infected with salmonellosis 
in a 2-year-old boy who suffers from a very rare inherited 
immunodeficiency disorder, Hyper IgM Syndrome (CD40 
ligand mutation: IV SI-2A>G).

Disseminated infection to the subcutaneous tissue has 
never been reported in any E. bieneusi infection so far, thus 
the skin problems in this patient were most likely due to 
his inherited immunodeficiency syndrome causing atopic 
dermatitis or it could also be caused by Non typhoidal 
salmonellosis (NTS). This infection usually manifests as 
self-limited acute gastroenteritis but may also cause 
severe invasive infections, exclusively among children or 
immunosuppressed individuals. A study in Bintulu Sarawak 
has reported a very high incidence of invasive NTS which 
widely differed from other Asian countries (5). Another 
study done in Malaysian patients who attended tertiary 
care hospitals reported that 81.8% of NTS were community-
acquired. Salmonella enterica serovar Enteritidis had the 
highest blood invasiveness. However, it reported that 
extra-intestinal focus of infection noted in 30.9% of the 
patients were mostly in the lungs and soft tissue (6). 
Another study reported that 34% of NTS infections had 
infections of subcutaneous tissue or lymphadenitis and 
these patients recovered with antimicrobial therapy alone 
(7). In this case, his skin conditions improved with a mix of 
treatment which includes topical corticosteroid, emollients 
and antibiotics. Gastrointestinal symptoms in this patient 
arguably may also be caused by salmonellosis and his 
pre-existing conditions. However, as stated earlier, NTS 
infection usually presented with self-limiting gastroenteritis 
and it is very rarely presented in invasive NTS (8). In this 
case, diarrhea did not resolve after antibiotic treatment 
and in fact became more frequent. It is most likely that 
this child’s gastrointestinal problem was caused by heavy 
infection of E. bieneusi spores because the symptoms 
abated after albendazole was added to the management. 

Cryptosporidium spp. and Microsporidia spp. are well 
known for their importance in causing severe chronic 
diarrhea in immunocompromised individuals; thus they are 
amongst other intestinal parasites that need to be ruled out 
in AIDS or other immunodeficiency diseases patients who 
presents with chronic diarrhea (9). The staining used to 
differentiate between these two organisms were different 
and it is possible that many microsporidiosis cases may be 
overlooked if the physician did not order the specific tests, 
but in this case, the physician did. Ziehl-Neelsen staining 
is used mainly to stain the wall of acid-fast organisms 
such as Mycobacterium spp. and Cryptosporidium spp. It 
is also useful as narrow spectrum fungal stain; however, 
it cannot detect microsporidia spores (10). The GCK 
staining method first introduced in 2011 (11) used in 
this case was able to demonstrate the spores clearly and 
alerted the physicians to add necessary treatment. This 
patient has been diagnosed with such heavy infection of 
intestinal microsporidiosis, thus it was possible to consider 
respiratory microsporidiosis as a differential diagnosis 
because some cases of respiratory microsporidiosis due to 
Enterocytozoon spp. has been reported (12, 13). Detection 
of spores in bronchoalveolar lavage would be helpful in the 
future to mitigate this problem.

Albendazole has been reported to reduce the frequency 
and volume of diarrhea and stabilize the weight of patients 
with E. bieneusi infection in some studies (14) but this is 
not associated with clearance of the organism on stool 
specimens or biopsy specimens (15). Other drugs have 
been mentioned as being more efficient in the treatment 
of E. bieneusi infection such as fumagillin, nitazoxanide, 
metronidazole or their combination with albendazole 
(16, 17). Other studies use antiretroviral therapy for 
microsporidiosis with great effect (18). Oral fumagillin is 
active against E. bieneusi; however, its use is limited due to 
significant bone marrow toxicity. In this case, albendazole 
treatment has definitely abated the diarrhea and upper 
respiratory infection. He responded well and has shown 
increment in his body weight by a kilogram since his 
admission. However, it takes more than 20 days to reduce 
the number of spores significantly.

In conclusion, Microsporidia should be included 
in the differential diagnosis of chronic diarrhea in 
immunosuppressed hosts; the possibility of this infection 
causing systemic infection should also be ruled out. 
Albendazole did treat the symptoms but as in other case 
reports, it did not eradicate the E. bieneusi infection.
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