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 The current study aimed to detect the prevalence of Cryptosporidium 

parvum in immunocompromised patients of Wasit Province, Iraq. A total 

of 80 stool collected from immunocompromised patients during the period 

1st of October to the end of December, 2021 from both genders who 

attended the hospital and health centers at Wasit province. Stool samples 

were investigated by modified acid-fast stain and Nested PCR methods. 

Modified Ziehl-Neelsen technique revealed 32 (40%) positive cases for 

Cryptosporidium oocysts, of 50 males and 30 females, and the higher 

infection appeared in age group (1-10) years old with highly significant 

relationship between the genders and different age groups of infection. The 

prevalence of Cryptosporidium parvum was 48 (60 %) using nested PCR 

in comparison with MZN method. It is concluded that Cryptosporidium 

parvum infection found to be endemic in Wasit Province for the first time 

and the nested PCR was the most reliable technique for its diagnosis. 
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1. INTRODUCTION 

Cryptosporidiosis is an emerging zoonotic disease in humans and animals that contributes to intestinal and 

extra-intestinal diseases. The major factor controlling the susceptibility and severity of cryptosporidiosis 

appears to be the immune status of the host [1]. Those with great risk of infection including the 

immunocompromised patients [2], [3]. They are including AIDS and T.B patients and those with various 

malignant, cytotoxic drugs receivers, prolonged corticosteroid therapy, the drugs used to prevent organ 

transplant rejection [4]. Those with chronic diseases and persons who have congenital immunodeficiency’s 

[4], [5]. In such patients, cryptosporidiosis is characterized by painful, persistent, frequently cholera-like 

diarrhea along with extreme abdominal colic, body weight loss of more than 10%, and dehydration [6]. 

Cryptosporidiosis in immunocompromised patients may lead to more severe clinical manifestations such as 

severe weight loss, cholangitis, pancreatitis, sclerosing cholangitis, and liver cirrhosis, and has also been 

associated with an increased rate of morbidity and mortality. The infection is transmitted through the fecal-

oral route and results from the ingestion of Cryptosporidium oocysts through the intake of food, water or 

direct contact with individuals or animals. It has been documented that infected individuals shed 108-108 

oocysts in a single bowel movement and excrete oocysts for up to 50 days after diarrhea cessation [7].  
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2. Materials and Methods 

 

2.1 Sample collection 

Samples were collected from patients who attended to the Al-kut and Al-zahraa Teaching Hospital in Wasit 

Province from 1st of October 2020 till the end of December, 2021. The samples were classified according to 

the gender and age of patients. All patient samples were freshly collected and placed in a dry, clean, sterile 

and screw-capped plastic container and each container was labelled with the patient’s number and name. 

Stool samples were divided into two parts: one section was fixed for the Modified ZN stain, and the other 

part of the stool sample was retained for Nested Multiplex PCR as frozen (-22◦C). The following techniques 

analyzed each stool sample: 

 

1-Direct Stool Examination: A total of 80 stool samples were examined with a microscope as direct 

identification of C.parvum infections by staining using the Modified Ziehl-Neelsen stain technique [8]. 

 

2. Nested-PCR: DNA was extracted by using Presto™ Stool DNA Extraction Kit stool (Geneaid, 

Taiwan) was used according to manufacturer’s instructions to screen 80 randomly selected stool specimens 

for Cryptosporidium inclusive of the ones positive by microscopy then DNA purified and a Nested-PCR 

approach was used to amplify a heat shock protein 70 (hsp70) gene were designed in this study using NCBI-

Genbank (MT303115.1) and primer 3 plus design fragment of C. parvum. The Nested PCR product was 

analyzed by Agarose gel electrophoresis. 

 

2.2 Statistical analysis 

Statistical analysis was performed using the SPSS (Statistical Package for Social Sciences version 16.0). The 

relationship between variables was determined by Chi-square using the necessary statistical tests [9]. 

 

3. Results and discussion 

A total of 80 stool samples were tested, 32 (40%) positive for Cryptosporidium oocysts using MZN stain and 

48 (60 %) were gave positive by Nested-PCR. Over all, the prevalence of Cryptosporidium parvum infection 

in male 22 (27.5%) and female was 10(12.5%) by MZN stain, while the male 29(36.25%) and the female 

19(23.75%) reported by Nested-PCR, with no significant difference in the total rate of infection with 

Cryptosporidium between males and females (p≤0.05) (Table1). 

 

Table (1): The prevalence of C.parvum infection according to the age and gender of patients 

Age groups / Years Modified Ziehl-Neelsen stain Nested PCR 

 Male % Female% Male% Female% 

1-10 8 3 10 5 

11-20 5 4 7 5 

21-30 3 1 5 4 

31-40 4 2 4 3 

More than 40 2 0 3 2 

Sub-total 22 (27.5%) 10(12.5%) 29(36.25%) 19(23.75%) 

Total  32(40%) 48 (60 %) 

 

From the results of using modified Ziehl-Neelsen stain the oocysts appeared as small as 4μm, spherical in 

shape, stained with dark pink or red color against green background color (Figure 1). 
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Figure (1): The Oocyst of C. parvum by Modified Ziehl-Neelsen stain 

 

The outcome of the use of two techniques in the analysis of stool samples showed that the higher rate of 

infection was 60 % by Nested PCR while modified Ziehl- Neelsen stain it was 40 % (Figure 2). 

 

 
Figure (2): Agarose gel electrophoresis image that showed the Nested PCR product analysis of hsp70 gene 

in C. parvum from human samples 

 

The results of current study appeared that Modified acid fast stain technique gave 40 % positive in patients 

suffering from diarrhea who attended the hospital and health centers at Wasit province. This finding is 

disagreed with the results obtained in Al-Dewanyia [10] who reported (14.7%), while a previous surveys 

studies carried out in numerous parts of the world revealed that the prevalence rate of cryptosporidiosis was 

anywhere from 3-50% [11], [12]. 

 

In relation to gender, the present study showed the males were higher percent 51 (63.75%) than females 

29(36.25%) in cryptosporidiosis rate, this is may be due to the male in Iraqi population were more frequenter 

to coffee shop and restaurant and thus make them more deal with the contaminated instruments, water, 

vegetable and, this result were nearly similar to previous study in Iraq revealed that higher frequency of cases 

in male patients [13]. 
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Cryptosporidiosis is accompanying with age and immunity, in this study, the common of the positive cases 

was frequently seen in age group patients (1-10) years. The occurrence of high infection rates in this category 

may be patients in this years had a higher risk of this infection. Similar age related increases in 

Cryptosporidium infection have previously been reported [14]. This may be explained by milk bottles 

contamination or un-breast feeders and creeping on a contaminated ground. Also the explanation for it 

remains hypothetical though it has been suggested that their immune functions are low so that a low dose of 

infection may result in cryptosporidiosis and that repeated low dose infections may induce immunity against 

Cryptosporidium which protects older children [15]. Additionally, youngest children tend to have relatively 

more symptomatic disease than older [16]. The rate of infection in the present study is similar to other studies 

[17], [18]. 

 

Recently, PCR method has become more popular in diagnosis of cryptosporidiosis to overcome the 

limitations of microscopy. Compared with microscopy, DNA-based detection methods display several 

advantages such as an increased sensitivity and specificity, the possibility for molecular typing and an 

optimized turnaround time [19- 21]. Given these trends in diagnosis, Nested-PCR was chosen the gold 

standard in this study. Indeed, it yielded the highest detection rates (60 %), compared examination of MZN 

stained slides (40 %) and this was found to be statistically significant. This result agreed with the results 

recorded in Beni-Suef, Egypt [22]. 
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