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Abstract                                                                                                                          

Background: There are many diseases that affect the immune system of human beings leading 

to immunosuppression and rendering the patient liable to get infections even by opportunistic 

organisms. These diseases include chronic infections as tuberculosis, visceral leishmaniasis (VL) 

and acquired immunodeficiency syndrome (AIDS).                                                                                                                                                

Objective: To estimate the frequency rate of Cryptosporidium and other microbial agents in 

kala-Azar patients in Gedaref area (Sudan). 

Materials and methods: One hundred and sixty visceral leishmaniasis cases attending 

Kassab Hospital (Gedaref area) and 45 healthy individuals were included in this Hospital based 

descriptive study. Cryptosporidium was detected by the modified ZN stain technique. All the 

patients were investigated for Kala-azar infection using lymph node aspiration smears stained by 

Giemsa stain. Direct agglutination test (DAT) was also used to confirm the diagnosis of kala-

azar infection.    

Results: Diarrhoea is one of the presenting symptoms in 52 patients, while 108 had no 

diarrhoea. Cryptosporidium was detected in 23 (14.4%) patients. Other intestinal pathogens like 

Entamoeba histolytica , Giardia lamblia, and pathogenic Salmonella were also detected  

in varying frequencies (14%, 4%, 9% respectively). Seventeen out of the 23 patients with 

Cryptosporidium were presenting with diarrhoea. Only one patient with Cryptosporidium was 

HIV positive. Cryptosporidium was not detected in any of the healthy individuals. 

Conclusion: Prevalence of Cryptosporidium among kala-azar patients indicates the possibility 

of a deficient immune response towards the Cryptosporidium parasite. 
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Introduction                                                                                                                                          
 

Cryptosporidium parasite is an opportunistic organism which was classified as one of the main 

causative agents of gastroenteritis. Cryptosporidium is a single celled protozoan parasite that 

lives in the intestines of animals and humans. This microscopic pathogen causes the disease  

cryptosporidiosis. Cryptosporidiosis has long been a veterinary problem, predominantly in  

young farm animals such as calves. Cryptosporidium was first recognized as a cause of human 

disease in 1976 but was rarely reported in humans until1982. The number of detected cases  
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began to rise rapidly along with the AIDS epidemic and the development of methods to identify 

the parasite in stool specimens. The earliest cases of human cryptosporidiosis were diagnosed in  

animal handlers. An outbreak at a day care-center was first documented in 19831.                              

In 1987, 3.000 people in Carrollton (Georgia, USA) became ill with cryptosporidiosis. This was 

the first report of its spread through a municipal water system that met all state and federal 

drinking water standards. In the spring of 1993 in Milwaukee (Wisconsin, USA), the municipal 

drinking water was also found contaminated with Cryptosporidium. An estimated 400.000 

people become ill, and the disease contributed to the deaths of some AIDS patients. These  

outbreaks focus attention on the risk of water borne cryptosporidiosis and the possible need for 

strict drinking water standards. The exact number of cases of cryptosporidiosis is unknown. 

Many people do not seek medical attention or are not tested for this parasite and so 

Cryptosporidium often goes undetected as a cause of intestinal illness2.  

Health professionals in USA are on the lookout for cases of cryptosporidiosis through 

surveillance programs at hospitals, clinics, and laboratories.                                                                  

Cryptosporidium is a coccidian parasite; infect the microvillus borders of the gastrointestinal 

epithelium of a wide range of vertebrate hosts, including humans. The most common symptom 

of the disease is watery diarrhoea. There may be abdominal cramps, nausea, low-grade fever, 

dehydration, and weight loss. Symptoms usually develop 6 days after infection. People with  

healthy immune systems are usually ill with cryptosporidiosis for several days but rarely more 

than two weeks. Some infected individuals may not even get sick. Some people with 

cryptosporidiosis seem to recover, then get worse again. Those who are infected may shed 

oocysts in their stools for months, even after getting better3.                                                           

Cryptosporidiosis may cause complications among those with illness or conditions such as 

diabetes, alcoholism, or pregnancy. The effects of prolonged diarrhoea and dehydration can be 

dangerous, especially for the very young, the elderly, and the frail. Cryptosporidiosis is most 

severe and long lasting in immuno compromised individuals such as patients with HIV, cancer, 

or on medication that suppress the immune system. This disease can be life threatening for the 

immunocompromised patient. Cryptosporidiosis cannot be diagnosed by symptoms alone. 

Watery diarrhoea is a symptom of many intestinal diseases caused by bacteria, viruses, or  

parasites. Many different pathogens cause infections of the gastrointestinal tract. Some are found 

in both humans and animals, while others are strictly human parasites. This difference has 

important implications for control and prevention. When large numbers of people get 

cryptosporidiosis, the source of infection can sometimes be tracked down, but it is impossible to 

determine the origin of many individual cases of this disease. Oocysts are not killed by typical 

household disinfectants, including bleach, but are killed at temperature over 160°F and by 

desiccation4.                                                                                                                                               
 

Materials and methods                                                                                                                                                                                                                                                                                                                                                                                   
 

 

This study was carried out at Gedaref State which is located in the eastern part of the Republic of 

Sudan between altitudes 13.5-16.5 North, and longitude 34-37 East. It has borders with Ethiopia  

in the east, and it borders the states of Kassala, Sinnar, Gezira, Khartoum, and River Nile in 

Sudan. Gedaref State includes the provinces: Gedaref, El Rahad, El Galabat, and El Fashagah. 

Running across this state are the rivers: Basalam, Atbara, and El Rahad. All these rivers fall from  
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the high lands of Ethiopia. This state depends on agriculture which is very dependent on the  

amount of rainfall. The population of the state is over 1,300,000 plus a large number of seasonal 

agricultural workers.                                                                                                                                    

A total number of 160 patients (test group) suffering from kala-azar  attending the clinic of 

Kassab Hospital in Gedaref State; and 45 healthy participants (control group) were investigated 

in this hospital-based, descriptive study. A preliminary bio-data of each patient was recorded in a 

structural questionnaire that covered information on age, sex , nationality, tribe, underlining 

medical conditions, duration of infection, and description of symptoms. All the patients were 

examined for kala-azar infection using lymph node aspiration and smear staining with Giemsa 

stain. Direct agglutination test was used for diagnosis confirmation.                                                                                                                    

Faeces were collected in clean containers from each patient. Macroscopical examination was 

carried out and appearance of the specimen was reported, mentioning colour, consistency, 

presence of mucus, pus, and whether it contains worms or not. Microscopical examination was 

performed by dropping a drop of physiological saline on a slide. Using a wire loop or a wooden 

stick, a small amount of the faeces specimen (about 2 g) was mixed with the saline. Smooth thin 

preparation was thus made, and covered with a cover-glass. If the specimen was mainly blood 

and mucus it was not mixed with saline, but a small amount was transferred to a slide and 

covered with cover glass. The cover glass was pressed to make a thin film preparation. The slide 

was examined systematically using 10x objective with the condenser iris closed sufficiently to 

give good contrast, then re-examined using 40x objective to identify small parasites.  

The formol ether concentration technique was performed by using a rod or stick, and one gram 

of faeces was emulsified in about 4 ml of 10% formalin/water in a screw cap-bottle (20 ml ).     

A further 3-4 ml 10% v/v formalin were added, the bottle was closed and mixed by hard shaking 

for about 20 seconds. The sieved suspension was collected in a beaker, then the suspension was 

transferred to a strong glass, conical tube. An equal volume of ether (3-4 ml) was added. The  

tube was stoppered and mixed for one minute, and then wrapped with a piece of cloth around its 

top. The stopper was loosed and then and the tube was centrifuged immediately for one minute at 

3000 rpm . After centrifugation, the parasites sediment at the bottom of the tube and the faecal 

debris is located as a layer between the ether and the formol water. Using a stick or the stem of a 

plastic bulb pipette, the layer of faecal debris was loosed from the side of the tube and rapidly the 

tube was inverted to discard the ether, faecal debris, and formol water; to leave the sediment at 

the bottom of the tube. Then the tube was returned to its upright position and the fluid was 

allowed to drain from the side of the tube to the bottom of the tube. The sediment was then 

mixed using a plastic bulb pipette or a Pasteur pipette, transferred to a slide and covered  

with a cover glass.                                                                                                                                               

The slides were examined microscopically using the 10x objective with the condenser iris closed 

sufficiently to give good contrast, and then re-examined using 40x objective to identify the small 

cyst and eggs.                                                                                                                                                               

The modified Ziehl Neelsen staining was performed by preparing a thin smear of a fresh faecal 

specimen. If the faeces specimen was formed it was mixed with fresh physiological saline and a 

smear was made from this emulsion. The smear was air-dried and fixed in absolute methanol for 

3 min. The smear was then stained with cold carbol fuchsin for 5-10 minutes. The stain was 

washed off with clean tap water. The smear was decolorized using 3% hydrochloric acid in 95%  
 

Nurain, 2020: Vol 5 (5) 

http://ajmsc.info/


4 
 

African Journal of Medical Sciences                      http://ajmsc.info 

 

ethanol until no more colour floods from the smear. The smear was rinsed off with clean tap 

water. Methylene blue was added (0.25% w/v) as a counterstain for about 30 seconds and 

washed off with clean water. The back of the slide was wiped clean and placed in a draining  

rack to dry. The smear was then examined microscopically to identify the Cryptosporidium 

oocysts using the 100x objective. The Cryptosporidium oocyst looks as round to oval, pink-red 

bodies, measuring about 5 mm in diameter. The oocysts may contain a single deeply stained dot. 

General stool examination was performed macroscopically and microscopically to reveal 

protozoal parasites. Serological HIV test was performed on sera of 23 patients with infection of  

Cryptosporidium.  
 

Results                                                                                                                                                               
 

A total number of 160 patients (test group) suffering from kala-azar attending Kassab Hospital 

(Gedaref State), and 45 participants (control group) were investigated. The test group patients 

were in the age range 3-60 years. From these, 93 patients (58.1%) were above 16 years old. Also, 

117 patients (73.1 %) were males and 43 patients (26.9%) were females. As regard nationality, 

159 patients ( 99.4%) were Sudanese, and only one patient was an Ethiopian. According to tribal 

variation, 43 patients (26.9%) were Masaleet, 30 patients (18.8%) were Niwair, 28 patients 

(17.5%) were Dinka, 15 patients (9.4%) were Fou5r, 27 patients (16.9%) were Dago, and 17 

patients (10.6%) were Kinana.                                                                                                                          

The clinical features of the patients differ: 52 patients (32.5%) suffered from kala-azar and 

presented with diarrhoea. However, Cryptosporidium positive patients were significantly high in 

comparison to Cryptosporidium negative patients (p = < 0.001). Regarding the age incidence, 15 

patients (65.3%) were adults and 8 patients (34.7%) were children. As regard age incidence of 

patients investigated, there was no significant difference between adult and children (p = 0.50l6). 

According to gender, 20 patients (87%) infected with kala-azar and cryptosporidiosis were 

males, and 3 patients  (13%) were females. There was no significant difference between males 

and females infected by Cryptosporidium infection (p = 0.1309). From patients infected with 

Leishmania and Cryptosporidium 17 patients (74%) had diarrhoea.   

Direct microscopical examination of stool revealed presence of 14 patients ( 8.8%) infected with 

Entamoeba histolytica, and 4 patients (2.5%) infected with Giardia lamblia.                                                 

The modified ZN stain technique showed that 23 patients (14.4%) were found passing 

Cryptosporidium oocyst of in their stools. Some patients were harbouring cryptosporidiosis and 

other pathogenic parasites and bacteria. 2 of them (8.7%) had cryptosporidiosis infection and    

E. histolytica, 7 patients (30.4%) had cryptosporidiosis, and Salmonella spp.   

Stool culture was performed on deoxycholate citrate agar (DCA) and Mac Conkey agar.           

12 patients (7.7%) isolates were identified as Salmonella spp. Serological HIV testing was 

performed on the sera of 23 patients with infection of  Cryptosporidium were found to have HIV 

infection. Generally, only one patient was seropositive for HIV (Table 1).   
 

Discussion                                                                                                                                       
 

Cryptosporidiosis is a parasitic opportunistic infection affecting a large number of patients 

worldwide . The infection is characterized by diarrhea, loss of weight, and low grade fever. The 

association between cryptosporidiosis and leishmaniasis has not been described.                                                      
 

Nurain, 2020: Vol 5 (5) 

http://ajmsc.info/


5 
 

African Journal of Medical Sciences                      http://ajmsc.info 

 

An increased susceptibility of clinical syndromes associated with immunodeficiency and 

leishmaniasis has been reported. So visceral leishmaniasis has become a frequent complication 

of AIDS. In this study cryptosporidiosis was seen more frequent in adult patients in comparison  

to children. In agreement to what is known about cryptosporidiosis none of the patients had pus 

cells in their stools5.                                                                                                                                                           

All kala-azar patients with cryptosporidiosis presented with fever. The majority of patients had 

loss of weight, abdominal pain and diarrhea. Although both cryptosporidiosis and leishmaniasis 

were associated with diarrhea, the minority of studied patients had diarrhea. Patients with 

cryptosporidiosis infection had no distinguishing symptoms from the rest of kala-azar patients.  

Table (1): Features of positive Cryptosporidium patients 
 

Features  No.  %  p - value 

Adults with Cryptosporidium infection 15 65.3 
 

p = 0.50l6 
Children with Cryptosporidium infection 8 34.7 

  Males with Cryptosporidium infection 20 87 
 

p = 0.1309 
 Females with Cryptosporidium infection 3 13 

  Diarrhoea with Cryptosporidium infection 17 74  

E. histolytica with Cryptosporidium infection  2 8.7 

Salmonella with Cryptosporidium infection 7 30.4 

  HIV with Cryptosporidium infection 1 4.3 

 

Large proportion of the kala-azar patients had cryptosporidiosis infection; while none of the 

control group participants (45) seemed to be infected.                                                                                         

Only one patient with cryptosporidiosis infection had positive HIV test. The number of patients 

with visceral leishmaniasis presented with diarrhea and cryptosporidiosis. It seems that 

Cryptosporidium infection was opportunistic in kala-azar patients. Also Cryptosporidium was    a 

cause of diarrhea in these patients6 .                                                                                                       

Cryptosporidium spp is considered a major cause of diarrheal disease in both immunocompetent 

and immunodeficient individuals. It also causes water-borne infection in USA and UK. Studies 

on the mechanisms of immunity to cryptosporidiosis indicate the importance of the T- cell 

response. The spectrum and severity of disease in immunocompromised individuals with 

cryptosporidiosis reflects this importance since the most severe infection is noticed in patients 

with defects in the T-cell response. The most commonly studied group is that of patients with 

AIDS. These patients suffer from a severe and prolonged gastrointestinal disease that can be 

fatal. In addition, the body systems other than the gastrointestinal tract may also be affected. The 

widespread of antiretroviral therapy does appear to be having a beneficial effect on recovery 

from cryptosporidiosis and on the frequency rate of infection in HIV positive patients.                                         

A study was carried out in Bangkok (Thailand) to determine the prevalence rate of enteric  
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protozoa and other pathogens in AIDS patients with diarrhea7.  

In the present context, 160 patients were investigated and 23 patients (14.4%) were found 

infected with Cryptosporidium spp, 14 patients ( 8.8%) were infected with Entamoeba 

histolytica, and 4 patients (2.5%) were infected with Giardia lamblia.                                                                

Furthermore, in this study one patient was found co-infected with HIV in addition to the 

Cryptosporidium infection.                                                                                                                         

Recommendation:  Further studies are needed to investigate the possible occurrence of other 

parasitic and fugal opportunistic organisms associated with kala-azar infection. A search for 

cryptosporidiosis prevalence should be considered as a routine procedure among kala-azar 

patients presenting with diarrhea. Also, more studies should be conducted to confirm the 

association of Cryptosporidium with diarrheal diseases and HIV.  

Conclusion:  Prevalence of Cryptosporidium among kala-azar patients indicates the possibility 

of a deficient immune response towards the Cryptosporidium parasite. 
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