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Abstract 
Background: Organ transplant recipients can experience serious diseases from infections due to emerging and reemerging 
parasitic infections. This study was carried out to evaluate the prevalence of intestinal parasites among renal transplant re-
cipients of Iran.   
Methods: This cross-sectional study was conducted from June 2003 to August 2004 on renal transplant recipients in Iran. A 
total of 706 fecal samples obtained from randomly selected population originated from all over Iran. Patient’s information 
was recorded in a questionnaire before sampling. A sample of stool was taken from each person. Direct wet smear exami-
nation, formalin-ether concentration, Ziehl-neelsen staining, and agar plate culture were done for each sample.  
Results: Totally 32 patients (4.5%) were positive for parasitic infections. In searching for emerging parasitic infections, the 
most prevalent parasites were found to be Blastocystis hominis, Giardia lamblia and Entamoeba coli, respectively. The 
merely ova which were seen were related to Hymenolepis nana. With investigation of healthy control, no significant differ-
ence was found between transplanted and normal population.  
Conclusion: The population showed controlled rate of intestinal infections probably due to regular awareness concerning 
risks of opportunistic infections; albeit regular surveillance through routine examination of stool samples for parasites seems 
considerably advantages the transplant recipient patients. 
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Introduction 
 

ntestinal parasites continue to be a significant 
health problem in both developed and devel-

oping countries. Immunocompromised patients, 
including patients with AIDS, solid organ 
transplant recipients, and patients on immuno-
suppressive therapy for disorders, are at risk for 
infections-particularly opportunistic parasites 
(1). Because of the continuous administration of 
immuno-suppressive drugs among renal trans-
plant recipients, they are prone to acquire many 
opportunistic parasite infections. There exists a 
growing quantity of case reports from numer-
ous countries around the world that have linked 

the emerging parasites like Cryptosporidium 
spp., to clinical manifestations such as diarrhea, 
abdominal pain, and anorexia (2-4). 
Many of these pathogens, particularly the intra-
cellular protozoa that predominantly affect the 
small intestine, produce their most over-
whelming effects in patients with immune defi-
ciency (5). Parasites important to transplanta-
tion are largely those that can replicate in hu-
mans and that cause infection, the intensity of 
which is regulated by immune mechanisms in 
the normal host (6). Although parasitic infec-
tions generally are asymptomatic in otherwise 
healthy individuals, their manifestations in im-
munocompromised individuals, including pa-
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tients receiving immunosuppressive therapy 
with corticosteroids, are more devastating. 
Organ transplant recipients can experience seri-
ous diseases from infection due to the parasites 
like Microsporidia, Strongyloides stercoralis, 
Cryptosporidium parvum, and Giardia lamblia. 
For instance, Cryprosporidium has emerged as 
a cause of infectious disease in AIDS patients, 
organ transplant recipients, children, travelers, 
and the elderly (3, 7, 8). In strongyloidiasis, hy-
perinfection is a recognized complication of S. 
stercoralis in kidney recipients. Occult intesti-
nal infection can remain quiescent for many 
years, becoming apparent after initiation of 
immunosuppression (9). In spite of these nota-
ble features, in Iran renal transplant donors and 
recipients are not routinely screened for intesti-
nal parasitic infections. 
In monitoring of emerging parasites, this study 
was conducted to determine the prevalence of 
intestinal parasitic infections in renal transplant 
recipients. 
 

Materials and Methods 
 
Study population 
This cross-sectional study was conducted at the 
laboratory of intestinal protozoa, School of 
Public Health, Tehran University of Medical 
Sciences, Iran from June 2003 to August 2004. 
The people included in this study were residents 
of different areas all over the country who 
passed between 1 to 20 yr of their transplanta-
tion. A total of 706 stool samples were obtained 
from randomly selected patients referred to the 
Shafaa Central Clinic for renal transplant 
patients, in Tehran. Each case was asked to fill 
out a questionnaire including demographic and 
baseline data and socioeconomic conditions.  
Specimens' collection 
One sample of stool was taken from each per-
son in special plastic container and transferred 
to laboratory at the end of each working day. 
Stool samples were divided to two parts: One 
part added with formalin reservoir to be exam-
ined by concentration method. The second part 

designated for direct smear, Ziehl-neelsen stain-
ing and agar plate culture. 
Direct wet smear examination 
Wet films are particularly appropriate for im-
mediate detection of trophic forms of protozoa, 
allowing the study of mobility of the organ-
isms. A small portion of feces was mixed with 
a drop of normal saline on a clean slide and a 
coverslip was placed on the preparation. After 
thoroughly checking under low power of the 
microscope, an iodine stain was prepared by 
adding a small drop of the reagent to the wet 
film.      
Formalin-ether concentration method 
About 1 g of stool emulsified in a small volume 
of 10% formalin in a tube, using an applicator 
stick, made up to about 3 ml, and mixed well. 
Then about 3 ml of ether was added and shook 
vigorously for 30- 40 seconds. The tube topped 
up to about 15 ml with 10% formalin, remixed, 
and poured through a mesh gauze sieve into a 
15 ml glass conical centrifuge tube which then 
centrifuged at 450 g for 5 min. Three upper 
layers carefully discarded and deposit used to 
prepare smears for staining. Preparations exam-
ined for ova and cysts of parasites.  
Ziehl-neelsen staining method 
A small quantity of fecal material smeared in a 
uniform film on a slide and allowed to air dried. 
Then fixed in methanol for 3 min and stained 
with strong carbol fuchsin for 15- 20 min. After 
rinsing thoroughly in tap water, slides were de-
colorized in acid alcohol (1% HCl in methanol) 
for 15- 20 seconds followed by rinsing thor-
oughly in tap water. For counterstain, 0.4% me-
thylene blue was used for 30- 60 seconds. After 
last rinsing thoroughly and air drying, slides 
were examined using lightfield microscope un-
der x 40 and x 100 objectives (10). Totally 95 
samples were examined in this method.  
Agar plate culture 
Around 300 samples were cultured on agar plate 
for detection of S. stercoralis larva infections. 
Agar medium was autoclaved and dispensed in 
sterilized dishes. After drying on room tempera-
ture, approximately 3 g of fresh stool specimen 
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was placed in the center of the plate. The plates 
sealed with adhesive tape and incubated at room 
temperature for 48 h. Plates then examined by 
naked eye for the presence of larval tracks and 
also reexamined under the microscope at low 
magnification. The plates kept for 5 d to confirm 
that they are negative.  
Statistical methods 
Data was analyzed using SPSS (version 12) soft-
ware. Significance of difference was analyzed by 
Chi-squared test. P< 0.05 was considered signifi-
cant.  
 

Results 
 
General basic data is outlined in Table 1. The 
included population was being asked for history 
of previous parasitic infection and chronic dis-
eases like Diabetes-mellitus and gastro-intesti-
nal disorders.  
Totally 32 cases (4.5%) were positive for intes-
tinal parasite infection (Table 2). Blastocystis 
hominis infected 12 patients who consisted 
1.7% of total population. Four other species of 
intestinal parasites were identified. Among 
them three were protozoa and one was helmin-
thic infection. Giardia lamblia (1.4%) and En-
tamoeba coli (0.8%) ranked second and third in 
the prevalence, respectively. Among specimens, 
2 were positive for Idomoeba butchli cysts. The 
only helminthic infection was Hymenolepis 
nana (0.3%). 
For comparison, 100 stool specimens were col-
lected from healthy people who did not receive 
kidney transplantation. The difference between 
patient group and healthy control subjects in 
regard of different parasitic infections rate was 
not statistically significant (Table 2). 
The age distribution of population under study 
is outlined in Fig.1. The trend shows that most 
patients aged between 30 and 45 yr (middle-
aged).  

Table 1: Baseline characteristics of renal transplanted 
population studied for intestinal parasitic infections in 

Iran 
 

Characteristics Frequency 
No. (%) 

Gender 

Male 

Female 

 

414 (58.6) 

292 (41.4) 

History of parasitic infection 

Yes 

No 

 

6 (0.8) 

700 (99.2) 

Chronic disease 

Yes 

No 

 

530 (75.1) 

176 (24.9) 

Education 

 Illiterate 

 Elementary 

 Secondary 

 High school   

University 

 

121 (17.1) 

216 (30.6) 

127 (18.0) 

163 (23.1) 

79 (11.2) 

Total 706 (100) 

 
Table 2: Frequency of intestinal parasitic infections in 

renal transplant patients compared with healthy control in 
Iran 

 
Infection Frequency No. (%) 

Patients                 Healthy control 

No infection 674 (95.5) 93 (93) 

Blastocystis hominis 12 (1.7) 4 (4) 

Giardia lamblia 10 (1.4) 2 (2) 

Entamoeba coli 6 (0.8) - 

Idamoeba butchli 2 (0.3) 1 (1) 

Hymenolepis nana 2 (0.3) - 

Total 706 (100) 100 (100) 
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Fig. 1: Age distribution of renal transplanted population studied for intestinal parasitic infection in Iran 

 
Discussion 

 
Emerging intestinal parasites have gained in-
creasing attention as important opportunistic 
pathogens responsible for clinically important 
infections in immunocompromised patients (1, 
2, 11, 12). Some of these intestinal parasites are 
frequently seen in renal transplant recipients. 
These organisms are responsible for both acute 
and chronic diarrhea. Diarrhea is usually self-
limiting, however, may last weeks to months, 
causing significant morbidity (13). We were 
searching for emerging and reemerging para-
sitic infections among the targeted population. 
Parasites of special interest, due to their role in 
pathogenicity in transplantation, include Crypto-
sporidium parvum, Cyclospora cayetanensis, 
Entamoeba histolytica/dispar and nematode 
Strongyloides stercoralis.  
In this study, among 706 investigated speci-
mens of patients, 4.5% (n= 32) of cases were 

positive for intestinal parasite infection. Re-
cently, retrospectively analysed 657 renal trans-
planted population, Valar et al. found the 
prevalence of parasitic infections 2.4% (16/657) 
(12).  
We found no evidence of difference between 
transplanted subjects and normal healthy popu-
lation for acquiring the focused parasitic infec-
tions. The reason that the results obtained from 
patients are similar to those of non infected 
population might lie in the fact that some of 
these infestations are not opportunistic, thus 
show no correlation to immune status of the 
patients. This is the same as results obtained 
from HIV+ patients in comparison with healthy 
control people (7). 
It is a fact that, the use of Cyclosporine A 
(CsA) has become a cornerstone in prophylactic 
immunosuppression among renal transplant re-
cipients. Cyclosporine A with powerful proper-
ties of immunosuppression, acts on parasitic 
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infections in various ways (14). In laboratory 
models, CsA reduces survival and growth in a 
wide range of protozoa and helminths. CsA is 
apparently antiparasitic against malaria, Schis-
tosoma, adult tapeworms and filarial nema-
todes. By contrast, it acts as an immunomodu-
lator against trypanosomes and Giardia, by ex-
acerbating the infection. This more or less 
could explain the higher incidence of giardiasis 
infection among the population. There are few 
reports in the literature regarding giardiasis in 
immunocompromised hosts. In a retrospective 
analysis of 657 adult renal transplant recipients 
published in 2007, S. stercoralis (n= 11) was 
the most frequent agent, followed by G. lamblia 
(n= 3) (12).  
There are considerable reports of cases of S. 
stercoralis hyperinfection as a consequence of 
immunosuppressive treatment following kidney 
transplantation (15- 19). In diagnosis, agar plate 
culture is a sensitive method for recovery of 
Strongyloides larva (20). The value of the 
preference of agar plate culture in detection of 
S. stercoralis compared to formalin ether con-
centration method reportedly is from 1.6 to 6 
times (21). However, culture of roughly 300 
stool specimens from renal patients yielded lack 
of infection with S. stercoralis larva. This 
might be under the influence of parasiticidal 
action of CsA. Reportedly CsA has reduced the 
incidence of strongyloidiasis in renal transplant 
recipients (11, 14). Although in the analysis of 
Valvar et al. the most prevalent infection was 
reported to be S. stercoralis, but none of in-
fected patients received CsA in their immuno-
suppressive drug protocol (12).    
Parasites such as Cryptosporidium spp. and 
Blastocystis hominis are often asymptomatic or 
responsible for limited signs in normal people, 
but may cause prolonged and life-threatening 
infections with gastrointestinal complaints, mainly 
diarrhea, in immunocompromised patients (22). 
The staining we used is enough sensitive to 
detect coccidian oocysts from feces. Modified 
Ziehl-Neelsen staining was introduced for stain-
ing cryptosporidial oocysts by many workers 

and has proved useful in the laboratory diagno-
sis of other coccidia (23-26). In the work of Ok 
et al. of the 69 recipients, 13 (18.8%) had 
Cryptosporidium spp. in at least one fecal 
specimen (22). Results of a study on 23 renal 
transplanted individuals showed 34.8% were 
infected with  C. parvum (27). 
Blastocystis hominis is an intestinal protozoan 
that is emerging as an important cause of diar-
rhea in the immunosuppressed population. We 
found B. hominis the most frequent protozoal 
infection among transplanted patients. Based on 
another investigation of fecal specimens from 
renal transplant recipients, totally 27 (39.1%) 
had B. hominis (12). Rao et al. reported two 
cases of diarrhea caused by this organism in 
renal transplant recipients (4). 
Cyclospora cayetanensis is a recently described 
protozoan capable of causing diarrhea in im-
munocompetent and immunodeficient patients. 
In accordance with our study, none of investi-
gated specimens were positive regarding C. 
cayetanensis infection. One study in which C. 
cayetanensis were detected by using different 
types of fecal stains showed that the sensitivity 
of modified Ziehl-Neelsen is very high (100%) 
in comparison with the other stains (24).  
In the present study, fecal examination for the 
ova of parasites revealed only 2 cases of H. 
nana in the specimens. Studies which made on 
intestinal helminthiasis by stool examination of 
2427 inhabitants of 18 villages in the south of 
Iran revealed that the second most prevalent 
helminth was Hymenolepis nana with an over-
all prevalence of 16.8%. (28). Some investiga-
tors attribute a great importance to some 
helminthic infection amongst immunocompro-
mised patients (6, 29, 30). But in many coun-
tries around the world, protozoa are more 
commonly the cause of gastrointestinal infec-
tions than are helminths (31). Consistent with 
our results, there are numerous studies which 
show intestinal protozoa are more prevalent 
than helminths in immunodeficient patients (1, 
6, 8, 32-34) and also in healthy people (31, 35- 
37).  
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Lack of significant difference between patients 
and healthy people in the rate of infection might 
show the successful approaches to awareness of 
transplant recipients about the potential risks of 
acquisition of infectious diseases due to regular 
administration of suppressive drugs. Health 
system managers should continue to offer edu-
cation that help prevention of infectious disease 
in this immunosuppressed patients. Improving 
the level of knowledge about parasitic infec-
tions and relevant risk factors would have obvi-
ous influence on the withdrawing the infection 
rate amongst this population.  
Routine examinations of stool samples for para-
sites would significantly benefit the transplant 
recipient individuals by contributing to reduce 
morbidity. These results highlight the fact that 
unusual parasites like B. hominis as well as G. 
lamblia should be looked for and treated in 
cases of diarrhea occurring in renal transplant 
recipients.  
In conclusion, since renal transplant patients are 
candidate to acquire many infections, general 
preventive measures against infection must be 
taken and patients must be screened for intesti-
nal infections during administration of immu-
nosuppressive medicine. 
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