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ABSTRACT 
Background: Chronic kidney disease (CKD) patients with end-stage renal disease (ESRD) undergoing hemodialysis 
(HD) are immunocompromised and are therefore at increased risk of opportunistic infections, including intestinal 
parasitic infections (IPIs), which contribute to significant morbidity and reduced quality of life. 
Objectives: The present study aimed to determine the prevalence of intestinal protozoan parasitic infections among 
ESRD patients undergoing hemodialysis and to evaluate their association with demographic factors and frequency of 
dialysis. 
Methods: A prospective case–control study was conducted from November 2020 to October 2022 at a tertiary care 
center in Bhubaneswar, India. Stool samples from 150 ESRD patients on hemodialysis and 100 apparently healthy 
controls were examined for intestinal protozoan parasites using saline and iodine wet mount preparations, along with 
modified Ziehl–Neelsen staining for coccidian parasites. Statistical analysis was performed using the chi-square test, with 
p values <0.05 considered statistically significant. 
Results: Intestinal protozoan parasites were identified in 21 (14%) patients with ESRD, whereas only 4 (4%) individuals 
in the control group tested positive. Entamoeba histolytica (6%) was the most commonly isolated parasite, followed by 
Giardia lamblia (4.6%) and Cryptosporidium spp. (3%). A significant association was observed between parasitic 
infections and patients undergoing hemodialysis 1–2 times per week. No significant association was found with age, sex, 
residence, or literacy status. 
Conclusion: Intestinal protozoan parasitic infections are significantly more prevalent among ESRD patients undergoing 
hemodialysis. Routine stool examination using appropriate diagnostic techniques is essential for early detection and 
effective management of these infections in this vulnerable population. 
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INTRODUCTION 
Chronic kidney disease (CKD) is a group of 
pathophysiological disorders characterized by 
compromised renal function and a continuous decrease in 
glomerular filtration rate (GFR). The likelihood of 
developing CKD is closely associated with both GFR 
levels and the degree of albuminuria. End-stage renal 
disease (ESRD) is the final stage of CKD, in which the 
kidneys fail to properly remove fluids, toxins, and 

electrolytes, eventually leading to death. Renal 
replacement therapies, including dialysis or kidney 
transplantation, can remove these toxins and thereby 
prevent death [1]. 

ESRD patients are more vulnerable to opportunistic 
infections [2]. Patients receiving hemodialysis (HD) 
exhibit defects in both humoral and cell-mediated 
immunity, along with impaired adaptive immune 
responses to various antigens. However, disruptions in 
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acquired immunity alone do not fully account for the 
elevated infection rates observed in this population. 
Firstly, the HD procedure itself, particularly in patients 
with long-term catheters, involves repeated breaches of the 
skin barrier. Nonetheless, vascular access-related 
infections contribute to only about 11% of sepsis-related 
deaths. Secondly, the majority of infections affecting HD 
patients are bacterial in origin, primarily caused by gram-
positive organisms, though gram-negative bacteria are also 
implicated [3]. 

Intestinal parasitic infections (IPIs) are a significant risk to 
immunocompromised individuals, including those with 
chronic kidney disease. In such patients, it can cause 
severe and persistent diarrhea, often accompanied by 
weight loss, anorexia, malabsorption, fever, and abdominal 
pain. [4]. 

Recent studies have reported a high prevalence of IPIs 
among ESRD patients undergoing hemodialysis. Globally, 
IPIs remain a major cause of morbidity and mortality, 
particularly in developing regions. Common intestinal 
parasites include Cryptosporidium spp., Isospora belli, 
Entamoeba histolytica, Giardia lamblia, Blastocystis 
hominis, and Strongyloides stercoralis. Early detection and 
appropriate management of these infections in ESRD 
patients are essential for improving their overall health 
status and quality of life [5]. 

The primary objective of this study is to determine the 
prevalence of IPIs among ESRD patients undergoing HD, 
with the goal of facilitating prompt management to 
prevent severe, potentially life-threatening complications. 
Additionally, the study aims to assess the association 
between parasitic infections, demographic factors, and the 
frequency of dialysis sessions. 

MATERIALS AND METHODS 
A prospective case control study was carried out in the 
Department of Microbiology and Nephrology at the 

Kalinga Institute of Medical Sciences, Bhubaneswar, from 
November 2020 to October 2022. A total of 150 ESRD 
patients undergoing HD (study group) and 100 apparently 
healthy individuals (control group) were examined for 
intestinal parasitic infections. The control group consisted 
of healthy individuals aged over 20 years with no known 
predisposing diseases or clinical symptoms. Stool samples 
were collected from each participant for the detection and 
screening of protozoan parasitic pathogens. 

Inclusion criteria consisted of ESRD patients aged above 
20 years who had been on HD for more than three months 
and presented with clinical symptoms such as diarrhea (at 
least three loose or liquid stools per day), weight loss (a 
reduction of more than 5% of usual body weight within six 
months), generalized weakness (persistent reduction in 
physical strength), abdominal pain (diffuse discomfort in 
the abdominal cavity), or nausea and vomiting. 

Each patient was provided with a sterile, wide-mouthed 
universal container equipped with a spoon for stool sample 
collection. Patients were instructed to collect 1–2 mL of 
stool using the provided spoon, ensuring that the sample 
was not contaminated with urine. The collected samples 
were then promptly transported to the Department of 
Microbiology for parasitological examination [6,7]. 

Stool samples were examined using both wet mount and 
iodine mount preparations to identify protozoan parasites. 
Additionally, a 1% modified Ziehl–Neelsen (ZN) staining 
technique was employed for the detection of coccidian 
parasites. 

Statistical analysis was carried out using the chi-square 
test with the Statistical Package for the Social Sciences 
(SPSS) software version 2.0, and p-values less than 0.05 
were considered statistically significant. 

RESULTS 

Table No 1. Protozoan Parasitic Infections In ESRD Patients Undergoing HD 

Entamoeba histolytica was the commonest pathogen isolated 09 (6%) followed by Giardia lamblia 07 (4.6%) and 
Cryptosporidium spp 05 (3%). 

Table No 2. Frequency of Parasites In Patients Who Underwent Dialysis And Control Group 
Groups Positive Negative Total p value 
Study 21 (14%) 129 (86%) 150 .009823 

(The result is significant at p < .05) Control 04 (4%) 96 (96%) 100 
Total 25 225 250 

Among the ESRD patients, 21 (14%) tested positive for 
intestinal protozoan parasites, while 129 (86%) were 
negative. In the control group, 4 (4%) individuals were 

positive and 96 (96%) were negative. The result was 
statistically significant (p = 0.009823, p < 0.05). 

 

Parasite detected Positive cases Control Total 
Cryptosporidium spp 05 (3%) 01 (1%) 06 (4%) 

Cyclospora spp 00 00 00 
Isospora spp 00 00 00 
G. lamblia 07 (4.6%) 02 (2%) 09 (6.6%) 

E. histolytica 09 (6%) 01 (1%) 10 (7%) 
Total 21(14%) 04 (4%)  
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Table No 3. Relationship between Intestinal Protozoan Parasitic Infections And The Frequency Of Hemodialysis 
Duration of dialysis Positive Negative  

1-2 per week 14 88 X2: 6.426 with 1 degree of freedom 
P value: 0.0112 (significant) 3-4 per week 7 39 

>4 per week 0 0 
Total 21 127 

Intestinal protozoan parasitic infections were commonly 
seen in patients undergoing HD (1-2 per week). No 
parasitic pathogens were found in patients undergoing HD 

with a frequency of >4 per week. P value was statistically 
significant. 

Table No 4. The Diagnostic Methods And The Corresponding Results 
Parasites Saline mount Iodine mount Modified ZN 

Cryptosporidium spp 00 00 05 
Cyclospora spp 00 00 00 

Isospora spp 00  00  00 
G. lamblia 07 07 00 

E. histolytica 09 09 00 
Among the intestinal protozoan parasites detected, 
Entamoeba histolytica was the most frequently identified 
species, observed in 09 samples using both saline and 
iodine mounts. Giardia lamblia was detected in 7 samples 

through the same methods. Cryptosporidium spp. was 
found in 5 samples using the modified Ziehl–Neelsen 
(ZN) staining technique. 

Table No 5. Association of Demographic Variables With Positive Cases For Intestinal Parasites 
Variable Total Negative Positive patients P value 

Age 
<60years 81 69 (85%) 12 (15%) X2: 0.855 with 1 

degree of freedom 
≥60 years 69 60 (87%) 09 (13%) P value: 0.3553 

(Not Significant) 
Sex 

Male 95 82 (86%) 13 (13.6%) X2: 0.123 with 1 
degree of freedom 

Female 54 46 (85%) 08 (15%) P value: 0.7256 
(Not Significant) 

Residence 
Urban 59 50 (85%) 09 (15%) X2: 0.288 with 1 

degree of freedom 
Rural 91 79 (87%) 12 (13%) P value: 0.5916 

(Not Significant) 
Literacy status 

Literate 84 73 (87%) 09 (10.7%) X2: 0.130 with 1 
degree of freedom 

Illiterate 66 56 (85%) 12 (18%) P value: 0.7186 
(Not Significant) 

Intestinal protozoan parasites were seen more in the age 
group of <60 years 12 (15%) as compared to those having 
≥60 years 09 (13%) which is not significant statistically. 
Positivity for females was more (15%) as compared to 
males (13.6%) and most of the patients were from rural 
areas 12 (13%) and illiterate 12 (18%) which was also not 
significant statistically. 

DISCUSSION 
In our study overall parasitic infection rate was 14%.The 
most common protozoan parasite isolated was Entamoeba 
histolytica 09 (06%), Giardia lamblia 07 (4.6%) and 
Cryptosporidium spp 05 (03%). Mahmoudi MR et al.2020 
revealed the overall parasitic infection rate as 15% which 
is close to our findings. However Elbadawy AM et al. 
2021 reported overall parasitic infection rate to be 68.4% 

which is much higher as compared to our observation but 
Entamoeba histolytica was the commonest parasite 
isolated[4,8]. 

In our study, IPIs were detected in 14% of end-stage renal 
disease (ESRD) undergoing HD patients compared to 4% 
in the control group, which is comparable to the findings 
of Mahmoudi MR et al.2020, who reported 15% 
prevalence among ESRD patients and 7.3% in control 
group [8]. In contrast, Elbadawy AM et al. 2021 reported a 
much higher prevalence of intestinal parasitic infections, 
with 68.4% among HD patients and 48.3% in the 
control group, while Karadag et al. 2013 found 43.7% 
in HD patients and 12.6% in controls [4,9]. 
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Intestinal protozoan parasitic infections were commonly 
seen in patients undergoing HD with a frequency of 1-2 
per week in the present study followed by 3-4 per week 
which was also significant statistically. 

In our study, Entamoeba histolytica and Giardia lamblia 
were identified in 9 and 7 samples, respectively, using 
normal saline and iodine mount techniques. Similarly, 
Karadag et al. (2013) reported Entamoeba histolytica and 
Giardia intestinalis in one sample each using the iodine 
mount method. Additionally, in our study, 
Cryptosporidium spp was detected in five samples using 
the modified acid-fast staining technique, whereas 
Karadag et al. (2013) found Cryptosporidium spp in two 
samples employing the same diagnostic method [9]. 

These findings indicate that non-coccidian parasites such 
as E. histolytica and G. lamblia were more prevalent than 
coccidian parasites among ESRD patients undergoing 
hemodialysis. 

The detection of Cryptosporidium spp. only through the 
modified Ziehl–Neelsen (ZN) stain highlights the 
importance of incorporating specialized staining 
techniques for accurate diagnosis of coccidian parasites, 
which may otherwise be missed by routine microscopic 
examination. These findings emphasize the need for 
comprehensive parasitological screening in 
immunocompromised populations, particularly those 
undergoing hemodialysis. 

Intestinal protozoan parasitic infection was more common 
in the age group of <60 years (15%) which is comparable 
with the study of Mahmoudi MR et al.2020 where 
parasitic infection was more common in the age group of 
60-79years (14.2%). Elbadawy AM et al. 2021 commonly 
found the infection in the age group of >30 years (77.2%) 
[4,8]. 

Intestinal protozoan parasitic infection rate was more in 
females (15%) as compared to males (13.6%) in the 
present study. But Mahmoudi MR et al.2020 and 
Elbadawy AM.et al 2021 found positive parasitic findings 
in12.38% and 59.65% of males respectively [4,8]. 

Most of the patients included in the study for parasitic 
findings were from rural areas 12 (13%) and illiterate 12 
(18%) which was also not significant statistically. This 
finding can be compared with that of Elbadawy AM.et al 
2021 and Mahmoudi MR et al.2020 who also reported 
patients from rural areas (66.7% and 18.7%) more 
commonly [4,8]. 

CONCLUSION 

Entamoeba histolytica was the commonest protozoan 
parasite isolated. Parasitic infections were commonly seen 
in patients undergoing HD with a frequency of 1-2 per 
week. 

Our findings indicated that intestinal parasitosis was more 
prevalent in ESRD patients with HD since their immune 
systems are impaired. Routine stool examinations at 

regular intervals, as well as early diagnosis and treatment 
of intestinal parasitosis, are critical in this patient 
population. 

LIMITATIONS OF STUDY 
The poor isolation rate observed in this study may be 
attributed to the predominance of participants from urban 
areas with better sanitation and hygiene practices, prior 
use of  empirical antiparasitic drugs, intermittent shedding 
of parasites and reliance on conventional microscopic 
techniques without concentration methods. For detection 
of antibodies and antigens, serological assays and PCR 
could have been done for confirmation of the results which 
could have detected more number of active infection 
cases. 
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