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INTRODUCTION

 Microsporidiosis is an emerging disease 
in immunocompetent hosts as well as 
immunocompromised patients.1,2 Microsporidium 

species are protozoan parasites which cause 
sporadic cases characterized by symptoms such 
as diarrhea, cornea ulcer and myositis that are 
generally self limiting among immunocompetent 
individuals.3 Microsporidiosis has been reported 
in 2-70% of HIV infected patients with chronic 
diarrhea.4-6 The disease may spread from the gut to 
the upper respiratory tract and kidneys.7

 Even the epidemiology of Microsporidium has 
been reported in Argentina, Australia, Brazil, Cana-
da, Czech Republic, France, Germany, China, Italy, 
Japan, New Zealand, Spain, Seri Lanka, Switzer-
land, Thailand, Uganda, USA, Zambia, Sweden, 
Batswana and Holland at various rates of infections 
among different groups of people8, but no previous 
studies have been found in the literature regarding 
the prevalence of this opportunistic parasite in Iraq. 
Therefore, the aim of this study was to estimate 
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ABSTRACT
Objective: To estimate the prevalence of microsporidiosis among children with malignant 
diseases.
Methodology: Stool samples were collected from 58 children (37 males and 21 females) with 
malignant	diseases	and	107	apparently	healthy	children	(55	males	and	52	females).	Direct	smear	
method was done for all stool samples to detect the intestinal parasites. Fecal smears were 
prepared and stained by Trichrome stain method for the recovery of Microsporidium spores.
Results: The results showed that acute lymphocytic leukemia (ALL) was the most prevalent 
(55.2%) malignant disease among the studied patients. The highest rate of Microsporidium 
infection among the 12 types of malignant diseases was found in patients with Hodgkin and 
non-hodgkin lymphoma (83.3%). Prevalence of various species of intestinal parasites (including 
Microsporidium)	was	48.3%.	The	highest	rate	of	parasitic	infections	was	observed	in	patients	
with	ALL	 (34.4%).	 No	Microsporidium spores were observed in stool samples of the control 
group. The clinical symptoms among patients included weight loss (77.6%), fever (29.3%) and 
diarrhea (27.6%).
Conclusion: Microsporidium and other intestinal parasites should be considered among the 
patients with malignant diseases in order to minimize their symptoms.
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the prevalence of microsporidiosis among children 
with malignant diseases.

METHODOLOGY

Subjects: Forty eight patients with recently 
diagnosed malignancies according to a 
comprehensive diagnostic work up from typing of 
leukemia and staging for other malignancies who 
were admitted to Maternal and Child Hospital, 
Basrah, Iraq were included in this study. Their 
ages ranged from 8 months to 15 years with a 
mean age of 6.4 + 3.1 years. There were 37 males 
and 21 females. One hundred and seven apparently 
healthy children were involved in the study to 
serve as a control group. Their ages ranged from 9 
months to 15 years with a mean of 7.1 + 3.3 years. 
There were 55 males and 52 females. This study was 
approved by the ethical committee of the College of 
Medicine, University of Basrah, Iraq.

Stool examination: Direct smear method was 
carried out for the stool samples which were 
collected from all patients and control group to 
identify the diagnostic stages of the parasites other 
than Microsporidium.9 Fecal smears were prepared 
and stained by Trichrome stain modified method 
for detetection of Microsporidium.2,10

Statistical Analysis: Chi-sequared (X2) test was 
used. Differences were recorded as significant 
whenever the probability (P) was less than 0.05.

RESULTS

 The spores stained pink with distinct clear 
vacuole. The characteristic feature of microsporidial 
spores is presence of stained portions as dark bands 
(Fig.1). The results showed that acute lymphocytic 
leukemia (ALL) was the most prevalent (55.2%) 
malignant disease among the patients of age group 
between 4-8 years (Table-I). The highest rate of 
Microsporidium infection among the 12 types of 
malignant diseases was found in patients with 
Hodgkin and non-hodgkin lymphoma (83.3%) 
(Table II). However, the frequency of Microsporiium  

Table-I: Types of malignant diseases among examined children in relation to age and sex.

Type of malignant cases Age Sex Total

  < 4 4-8 9-13 14-16 Male Female No.  %

Leukemia
1. ALL 11 15 5 1 19 13 32 55.2
2. AML  1 0 1 1 1 2 3 5.2
Lymphoma
1. HL - 2 - - 2 - 2 3.4
2. NHL - 3 1 - 3 1 4 6.9
Neuroblastoma 2 3 - - 3 2 5 8.6
Retinoblastoma - - 1 - 1 - 1 1.7
Rhabdomyosar-coma - - - 1 1 - 1 1.7
Ewing’s sarcoma - 1 1 - 2 - 2 3.4
Wilm’s tumor - 1 - - 1 - 1 1.7
Histiocytosis - 1 - - 1 - 1 1.7
Hepatoblastoma 1 - - - - 1 1 1.7
Lmphoblastic lymphoma - 4 1 - 3 2 5 8.6

Total 15 30 10 3 37 21 58 100

ALL = Acute lyphocytic leukemia; AML = Acute myelocytic leukemia;
HL = Hodgkin lymphoma; NHL = Non-Hodgkin lymphoma.

Fig.1: Microsporidium spores in a 
fecal sample. (X100).
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infection was (3.1%) among ALL patients. The 
overall positivity of microsporiiosis in malignant 
patients was 6(10.3%) (Table-II). 
 Prevalence of various species of intestinal parasites 
(including Microsporidium) was 48.3%. The highest 
rate of parasitic infections was observed in patients 
with ALL (34.4%) (Table- II). Males in both patients 
and control groups have higher parasitic infections 
than females (Table-III). No Microsporidium spores 
have been observed in stools of the control group.
The clinical symptoms among studied patients 
included weight loss (77.6%), fever (29.3%) and 
diarrhea (27.6%) (Table-IV).

DISCUSSION

 Leukemia was the most common type of 
malignancy reported in this study. Males were more 
affected than females with no clear reason. Similar 
observations were recorded in different studies.11,12

 Microsporidium was found in 10.3% in various 
types of malignancies. Most of these cases were 
reported in Hodgkin and non-hodgkin lymphoma 
rather than other types of malignancy. These results 
indicate that the patients with immune defects either 
by the disease itself or by cytotoxic drugs or both 
are at the risk of microsporidiosis.13 Accordingly, 
the prevalence of the parasites reported by several 

Table-III: Distribution of parasitic infections 
among 58 patients according to sex.

Parasites Patients Control
    Male Female Male Female

Single infection: 15 7 5 3
Giardia lamblia. 3 5 3 1
Blastocystis hominis. 3 1 2 2
Entamoeba histolytica. 5 1 - -
Microsporidium 4 - - -
Mixed infection: 3 3 - -
Microsporidium  - 1 - -
  & B.hominis.
Microsporidium  1 - - -
  & G.lamblia
G.lamblia & B.hominis.. 2 2 - -

Total (%) 18 20 5 3
 (31.0) (34.5) (4.7) (2.8)

Table-II: Parasitic and Microsporidium infections
among different types of malignant diseases

in the examined children.

Malignant Disease       No.  Parasitic  Microsporidium
  examined infections        infection 
   No. (%)        No. (%)

Leukemia
1. ALL 32 11 (34.4) 1 (3.1)
2. AML 3 2 (66.7) 0
Lymphoma
1. HL 2 2 (100) 2 (100)
2. NHL 4 4 (100) 3 (75.0)
Neuroblastoma 5 3 (60.0) 0
Retinoblastoma 1 1(100) 0
Rhabdomyosarcoma 1 0 0
Ewing’s sarcoma 2 2 (100) 0
Wilm’s tumor 1 1(100) 0
Histiocytosis 1 0 0
Hepatoblastoma 1 1 (100) 0
Lymphoblastic 5 2(40.0) 0
  lymphoma

Total 58 28 (49.5 )* 6 (10.3 )**
Control group 107 13 (12.15) * 0**

*   X2 = 63.000; P < 0.01.   ** X2 = 8.34;   P < 0.01.

Table-IV: Clinical symptoms 
among studied children.

Symptoms No.  (%)

Weight loss 45 (77.6)
Fever 17 (29.3)
Diarrhoea 16 (27.6)
Abdominal pain 10 (17.2)
Vomiting 9 (15.5)
No symptoms 0

researchers among HIV-patients was at a range of 
6.5% - 42% in different parts of the world.14-17 In 
general, the variation in the prevalence of parasitic 
including Microsporidium infection can be related 
to the characteristics of the regions worked on, the 
subject chosen, nutritional status, other infection 
and method used.
 The results showed that weight loss, fever and 
diarrhea were important clinical symptoms among 
studied patients. A clear association between 
the presence of Microsporidium and diarrhea was 
established by many workers among HIV-infected 
patients.6,17-19

 In conclusion, Microsporidium and other intestinal 
parasites should be considered among children 
with malignant diseases in order to minimize their 
suffering.
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