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Abstract Patients with chronic renal failure are more
susceptible to infections due to acquired immunodeficiency
caused by uremia. Parasitic infections are one of the sig-
nificant causes of morbidity and mortality in those patients,
So we aimed to assess the prevalence of Cryptosporidium
spp. and other protozoan infections in patients undergoing
hemodialysis in Qena Governorate, Upper Egypt. The
present study took place in Qena University Hospitals,
Egypt. Participants were 150 Chronic Kidney Disease
(CKD) patients undergoing hemodialysis, and 50 healthy
individuals. After questionnaire, three consecutive stool
samples from each participant were examined macroscop-
ically and microscopically by different techniques for the
presence of different stages of different protozoa. 66% of
CKD patients and 26% of the control group were infected
with intestinal protozoa. Cryptosporidium spp. were the
protozoa with the highest prevalence in cases (40%) and
control (6%) with statistical significance (P < 0.05). It was
detected only in watery stool samples (P value < 0.05).
Residence, age and gender were not significant variables in
the prevalence of infection among patients with CKD. In
Egypt, few studies had reported the prevalence of Cryp-
tosporidiosis in chronic renal patients. Cryptosporidium
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infection should be suspected in all cases of prolonged
watery diarrhea in CKD patients and stool samples should
be examined using special stains as cold modified Ziehl—
Neelsen staining for proper diagnosis of Cryptosporidium
infections.
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Introduction

Chronic renal failure (CRF) is a gradual and irreversible
loss of the kidney functions with retention of a large
number of compounds (uremic toxins) that are normally
excreted in urine (Glorieux et al. 2013). Accumulation of
uremic toxins in the body leads to defective functions of
the immune system due to impairment of leukocyte func-
tion (as defective phagocytosis and migration) and anti-
body production (Chonchol 2006; Ocak and Eskiocak
2008). Defects in the immune system are associated with
high susceptibility to different viral and parasitic infections
which are the second most significant factor responsible for
morbidity and mortality in chronic renal failure patients
after cardiovascular diseases (Tonelli et al. 2006).
Intestinal parasites (IPs) especially opportunistic ones as
Cryptosporidium spp. have a high prevalence rates in
developing countries—including Egypt—especially in
immunocompromised patients as chronic kidney disease
patients undergoing hemodialysis (Karadag et al. 2013).
Cryptosporidium is a coccidian protozoan parasite infect
humans and animals via the fecal-oral route, it causes
gastrointestinal manifestations in the form of watery or
mucoid diarrhea with abdominal pain that may persist from
a few days to much longer (Hunter and Nichols 2002;
Mohaghegh et al. 2015). In immunocompetent individuals,
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cryptosporidiosis is benign and self-limiting, however it is
a major cause of acute and persistent diarrhea with sig-
nificant morbidity and mortality in immunocompromised
patients. (Mohammadi-Manesh et al. 2014; Mohaghegh
et al. 2015). In 1982, Cryptosporidium was listed as a
serious protozoan infection in immunosuppressed patients
when the Centers for Disease Control and Prevention
(CDC) reported 14 deaths among 21 AIDS cases with
fulminant diarrhea caused by this protozoan infection
(CDC 1982; Ungar 2000). In recent years, Cryptosporid-
ium infection in immunosuppressed non-AIDS patients—
including renal failure patients—has been given attention.
Unfortunately, few studies had been conducted to assess
the prevalence of Cryptrosporidium infection in renal
patients worldwide (Hunter and Nichols 2002; Azami
2007; Azami and Hejazi 2010; Mohammadi-Manesh et al.
2014; Mohaghegh et al. 2015).

In Egypt, few studies had reported the prevalence of
Cryptosporidiosis in chronic renal patients which ranged
from 6 to 28.8% (Abaza et al. 1995; Ali et al. 2000; Bai-
omy et al. 2010).

The present study aimed to assess the prevalence of
Cryptosporidium spp. and other protozoan infections in
patients undergoing hemodialysis in Qena Governorate,

Upper Egypt.

Materials and methods
Study population and sample collection

The present study is a case control study. It was conducted
in Qena university Hospitals, Egypt, in the period from
June to December 2017. Participants were 150 patients
suffering from Chronic Kidney Disease and treated with
hemodialysis (with variables durations from the onset of
hemodialysis (3—10 years), and a control group of 50
healthy individuals. Age of patients in the CKD group
ranged from 38 to 73 years. 93 patients were males, 69
were from urban areas. Diabetes and hypertension were the
common associating diseases. On the other hand, the
control group consisted of 23 males and 27 females, age of
participants ranged from 20 to 66 years old. 27 individuals
were from urban areas.

Each participant was asked to collect stool samples in
clean tight fitting containers labeled with the patient’s
name and date of collection of the sample. Three consec-
utive samples were examined for each case.

Stool examination

The fecal samples were examined macroscopically to
determine the consistency, presence of blood or mucus and

presence of parasites (Garcia 2001). Microscopic exami-
nation of all samples was done by different techniques for
detection of different stages of parasites. First of all, direct
smears were done, where mixtures of stool with one drop
of 0.85% Nacl or with one drop of iodine were prepared
and examined microscopically (Ash and Orihel 1984).
Different concentration techniques as simple sedimenta-
tion, floatation sedimentation and formol ether Sedimen-
tation were used for recovery of different parasites (Ma and
Soave 1983; Melvin and Brooke 1982; Ash and Orihel
1984; Garcia 2001). Then samples were stained by cold
modified acid fast stains according to (Mehta 2002) for
detection of cryptosporidium.

Ethical approval and informed consent

This study was approved by the Institutional Ethics Review
Board of Qena Faculty of Medicine, South Valley
University, Qena, Egypt. Informed consent was obtained
from all participants.

Statistical analysis

Data analysis were performed using the statistical package
for social sciences (SPSS) version 16. Chi square test was
used to assess the significance of association of intestinal
protozoan parasites with the independent variables. Fischer
exact test was used when number of cells is less than 5.
P value less than 0.05 was considered significant.

Results

The present study aimed to evaluate the prevalence of
intestinal protozoan infections in chronic kidney disease
(CKD) patients on hemodialysis with special concern to
Cryptosporidium spp. in comparison with a control group of
healthy individuals. So, a case control study was designed
and included 150 patients with CKD and 50 healthy indi-
viduals. In the CKD group, age of patients ranged from 38
to 73 years (mean: 56.98 £ 7.23). 62% of patients were
males, 42% were from urban areas. 20% were diabetic, 42%
were hypertensive and 36% were both diabetic and hyper-
tensive. On the other hand, in the control group, age ranged
from 20 to 66 years (mean: 48.4 &+ 12.6). 46% were males,
54% were from urban areas.

Macroscopic examination of stool samples showed
marked variation in the consistency of stool among cases
and control ranging from formed (20% of cases only),
semi-formed (30% of cases and 66% of control) and watery
stool (50% of cases and 34% of control), with variable
duration of diarrhea (2-7 days) and a wide range of
motions per day (3-7) day.
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Microscopic examination of stool samples revealed the
presence of different protozoan parasites. 66% (99/150) of
CKD patients and 26% (13/50) of the control group were
infected with intestinal protozoa with statistical signifi-
cance (P < 0.05). Table 1 and Fig. 1.

The majority of CKD patients positive for intestinal
protozoa were males (42%) from urban areas, on the con-
trary to the control group where most of individuals posi-
tive for intestinal protozoa were females (25.93%) from
urban areas with no statistical significance (P > 0.05). The
protozoan parasites recovered from stool examination were
in the form of Cryptosporidium parvum (40%) and (6%),
Entameba histolytica infection (14%) and (16%), Giadria
lamblia (12%) and (4%) in CKD and control groups
respectively. Difference in the prevalence of these protozoa
between the two groups was statistically significant
(P < 0.05).

Cryptosporidium spp. were the protozoa with the highest
prevalence in both CKD and control group (40%) and
(6%), respectively. It was detected only in watery stool
samples (P value < 0.05). Infection was variable among
age groups with the higher prevalence in patients < 40
years in both CKD and control groups with no statistical
significance (P value < 0.05). Residence was not a sig-
nificant variable in the prevalence of infection among
patients with CKD where Cryptosporidium spp. were
detected in 47.8% in patients from rural areas and in 33.3%
in patients from urban areas. In the control group, Cryp-
tosporidium spp. were detected in 8.70% (2/23) from rural
areas and in 3.70% (1/27) from urban areas. Table 2 and
Fig. 2.

Discussion

Patients with chronic renal failure who are on hemodialysis
are more susceptible to opportunistic viral, bacterial and
parasitic infections, as a result dysfunction of their immune
response (Chonchol 2006). The present study was designed
to find out the prevalence of Cryptosporidium spp and
other intestinal protozoa among patients suffering from
chronic renal failure and undergoing hemodialysis. So,
stool samples were collected from 150 patients with
chronic kidney disease undergoing hemodialysis and 50
healthy controls. Examination of these samples showed
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Fig. 1 Prevalence of intestinal protozoa among CKD patients and
control groups

high prevalence of intestinal protozoal infections among
hemodialysis patients (66%) compared to (26%) in the
healthy control group. Higher results were reported by El
Nadi and Taha who reported 94% prevalence rate of
intestinal parasitic infections (both helminthes and proto-
zoa) in hemodialysis patients in Sohag governorate, Egypt
(El-Nadi and Taha 2004).

On the other hand, Abaza et al. (1995) and Ali et al.
(2000) had a lower reports than that of the present study,
their reported prevalences were 33.3% and 28.8% respec-
tively. Prevalence reported by the present study is higher
than the prevalence obtained by several researchers
worldwide which ranged from 25 to 51.6%. (Karadag et al.
2013; Seyrafian et al. 2006; Gil et al. 2013; Hawash et al.
2015). Higher rates of infection among hemodialysis
patients in the present study may be explained by the
higher prevalence of parasitic infection in the local com-
munity of Qena Governorate (Zaytoun et al. 2013). Envi-
ronmental, climatic, sanitary factors and sample size may
contribute to the difference of results.

Cryptosporidium spp. was detected in 40% (60/150) of
hemodialysis patients and in 6% (3/50) of healthy controls.
Similar results were obtained in Sohag Governorate, Egypt,
by El Nadi and Taha who found that the prevalence of
Cryptosporidium spp. among 50 hemodialysis patients was
48% (El-Nadi and Taha 2004). Ali et al. (2000) reported
15% and 5% prevalence rates of Cryptosporidium spp.
among 120 hemodialysis patients and control group in
Zagazig Governorate, Egypt, respectively.

Table 1 Prevalence of intestinal protozoa among CKD patients and control groups

Group Total Negative no. (%) Cryptosporidium spp. no. (%) Entamoeba histolytica no. (%) Giardia lamblia no. (%) P value
Cases 150 51 (34.00) 60 (40.00) 21 (14.00) 18 (12.00) < 0.0001
Controls 50 37 (74.00) 3 (6.00) 8 (16.00) 2 (4.00)
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Table 2 Showing the clinical data of patients and control group infected with Cryptosporidium spp
Cases Control
Total Infected P value Total Infected P value

No (%) No (%)
Sex
Males 93 39 (41.9) 0.97 23 1) 0.88
Females 57 21 (36.8) 27 24
Age groups
<40 3 3 (100) 0.99 13 8 (61.54) 0.76
40 to < 50 21 9 (42.86) 17 12 (70.59)
50 to < 60 72 30 (41.67) 17 14 (82.35)
> 60 54 18 (33.33) 3 3 (100)
Residence
Rural 81 33 (40.74) 0.75 23 2 (8.7) 0.86
Urban 69 27 (39.13) 27 137
Contact with domesticated animals
Yes 87 36 (41.3) 0.032 23 3 (100) 0.032
No 63 24 (38.1) 27 0 (0)
Consistency of stool
Formed 30 (20) 0 (0) 0.000 2 (4) 0.002
Semi-formed 45 (30) 0 (0) 33 (66)
Watery 75 (50) 60 (80) 15 (30)
Duration of dialysis
< 5 years 60 15 0.995
> 5 years 90 45
Total 150 60 50 3

Fig. 2 Stool samples stained by Ziehl-Neelsen stains showing oocysts of Cryptosporidium spp. Magnification power 1000 x
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Studies had been conducted in different countries
reported lower prevalence of Cryptosporidium infection in
hemodialysis patients. In Saudi Arabia, Hawash et al.
(2015) found that the prevalence of Cryptosporidium
infection among chronic kidney disease patients and heal-
thy controls was 8% and 6% respectively. Similar results,
were reported in Iran by Omrani et al. (2015) who found
that the prevalence of Cryprosporidium infection among 85
hemodialysis patients was of 11.5%. In Turkey Karadag
et al. examined 142 hemodialysis patients and found that
the prevalence of Cryptosporidium infection was 2.1%
(Karadag et al. 2013). Similar to the latter results, Kulik
et al. (2008) reported Cryptosporidium infection preva-
lence of 4.7% among 86 hemodialysis patients in brazil.

In the present study, gender and residence cannot be
considered as a risk factor for development of intestinal
protozoal infections in hemodialysis patients. These results
coincide with the results obtained by done by (Turkcapar
et al. 2002; Omrani et al. 2015).

Conclusion

In Egypt, few studies had reported the prevalence of
Cryptosporidiosis in chronic renal patients. Cryptosporid-
ium infection should be suspected in all cases of prolonged
watery diarrhea in CKD patients and stool samples should
be examined using special stains as cold modified Ziehl-
Neelsen staining to receive the appropriate medications and
help to improve their quality of life.
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