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ABSTRACT

Background: Recently Cryptosporidium has gained much attention as a clinicaly human pathogen in
immunocompromised cases and young children. This study investigated frequency and risk factors related to
cryptosporidiosisin under 5-year old children.

Patients and methods: Stools were examined by ELISA method to detect Cryptosporidium surface antigen (CSA)
using Remel Prospect Cryptosporidium (monoclonal) Microplate Assay. Stool samples were collected from children at
admission and were kept at —70°C until examination. Data were collected by a standard questionnaire and analysed in
Epi info 2002 software.

Results: Of 171 children, 8(5%) were infected with Cryptosporidium. Most of the cases (6 cases) aged 2-12 months.
Boys were more frequently infected than girls (p<0.05). Meanwhile, cryptosporidiosis was associated with less breast-
feeding and lower birth weight (p<0.05).

Conclusion: Results revealed that the frequency of cryptosporidiosis was similar to other parts of the world. Similarly,
lower birth weight, less breast-feeding and male gender were associated with a higher frequency of cryptosporidiosis.
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INTRODUCTION

Cryptosporidium, a coccidian protozoon, was
first described in association with diarrhea in
humans in 1976 (1-5). Since then, it has commonly
been reported as an enteric pathogen in both
immunocompromised and  immunocompetent
subjects worldwide (6,7). Although self-limiting in
healthy individuals, cryptosporidiosis can be fatal
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in immunocompromised individuals (8). In the
early 1980s, the strong association between
cryptosporidiosis and immunodeficient individuals
brought Cryptosporidium to the forefront as a
ubiquitous human pathogen. Presently, the
increasing population of immunocompromised
persons and the various outbreaks of
cryptosporidiosis through infection by water-borne
Cryptosporidium oocysts have placed an even
greater emphasis on this pathogen. Based on host
occurrence and preference, parasite morphology
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and site of infection, at least 22 species of
Cryptosporidium have been named up to now.
However, to date, most human infections are due to
genotypes 1 and 2 of C. parvum (3,4).

Infection by Cryptosporidium has been reported
everywhere and identified in patients aged 3 days
to 95 years old (4,9,10). Transmission is usualy
through fecally contaminated food and water, from
animal-person contact, and via person-person
contact. In addition, immunocompromised cases,
infants and younger children, patients in a
nosocomial setting, those involved in farming
practices, veterinarians, travellers and people with
other infected patients or health-care employees are
regarded as high risk groups for cryptosporidiosis.
The disease was initially diagnosed in intestinal
biopsy specimens by electron microscopy or with
various stains (10,11). Diagnosis is now largely
coprologic, athough not all routine techniques
have been proven effective. A conventional method
of identification is the examination of faeca
smears with acid-fast stains (12,13). Recently
immunologica detection methods have also been
developed for clinicd and environmental
monitoring and the use of immunoassays has
proven to be very helpful in providing a more
sensitive method for detecting organism in stool.
Enzyme immunoassay method also provide
excellent specificity and sensitivity for laboratories
using this method (5,8,13,14). Polymerase chain
reaction (PCR) methods have also been developed
recently, but are used mainly in research fields (12-
14). Many studies investigated cryptosporidiosis by
acid-fast stains in Iran and these studies have
reported an infection rate of 2-27% in young
children (9,15). However, in Chaharmahal-
Bakhtiari province no comprehensive study has
investigated infection with Cryptosporidium and
risk factors related to cryptosporidiosis. This study
has made an attempt to carry out a survey to
understand the frequency of the parasite and related
risk factors.

PATIENTS and METHODS

This cross-sectional study was achieved
between August 2005 and May 2006. Children
aged <5 years were recruited from Hajar hospital in
Shahrekord, Iran. Stools were examined by ELISA
method to detect Cryptosporidium surface antigen
(CSA). For this purpose, Remel Prospect
Cryptosporidium (monoclonal) Microplate Assay
(product and reference numbers, 487410 and
2445096, respectively, United Kingdom) was used.
Since optical density (OD) of negative control was
set at 0.023, any sample with OD more than 0.023
was determined as positive sample, however, al
positive samples had OD greater than 0.0800.

The study aimed to describe the frequency of
Cryptosporidium infection in this age group and
possible  risk  factors  associated  with
cryptosporidiosis.

During the study period, 175 children were
enrolled. Children's parents gave informed consent.
Stool samples were collected from children at
admission and were Kkept a —70°C until
examination. Characteristics of children including
their socio-economical status, history of previous
illness and clinical symptoms were al gathered
from their medical files.

Diarrhea was defined in any child who had
watery diarrhea or if the child had 3 or more than 3
times stool per day.

Data were analysed by Epi-info 2002 software
and chi-squire and Fisher's exact test were applied,
when appropriate.

RESULTS

Totally, 175 children were enrolled, however,
finally 171 stools were examined. Of 171 children,
74 (43.3%) were girls. Mean age (xstandard
deviation) of children was 14.0£10.4 months (a
range, 2-57 months). Children age distribution was
as follow; 99 cases (57.8%) less than 12 months,
49 (28.7%) 13-24 months, and 23 cases (13.5%)
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over 2 vyears. Children's birth weight was
3009+4950qr.

A total of 8 (4.6%) stool samples reveaed
positive for Cryptosporidium surface antigen,
among which 7 cases (87.5%) were boys and 6
(75%) aged 2-12 months while the other 2 cases
aged 13-24 months.

Twenty-two (12.9%) children had low birth
weight (<2500gr). Interestingly, the frequency of
cryptosporidiosis was significantly higher in this
group when compared to others. Indeed, half of the
infected children (4 of 8) had low birth weight
(OR=7.9, p<0.01).

Close animal contact was reported in 54
children, however, the difference with non-
contacted children did not reach a statistically
significant level.

Our findings reveded a negative relationship
between Cryptosporidium infection and duration of
breast-feeding. Children breast-fed one month or
less were more commonly infected when compared
with children breast-fed more than one month. Of 7
children breast-fed for less than 1 month, 2 (28.6%)
had positive Cryptosporidium surface antigen
(OR=7.33, p<0.04).

In our setting, the youngest mother aged 17
years old while the oldest was 41 years, however,
no satistically significant relationship was found
between maternal age and cryptosporidiosis.

Children's dehydration status was studied.
Thirty-two (18.7%) had no clear dehydration signs,
89 (52%) had mild while 17 (9.9%) had severe
dehydration. Of 17 severely-dehydrated children, 2
were infected with Cryptosporidium, however, the
difference was not statistically significant.
Although the frequency of Cryptosporidium in
children with chronic diarrhea was higher when
compared to children with acute diarrhea (16% vs.
80%), the difference was not statisticaly
significant.

No datistically significant relationship was
found between parent’s job and education, previous
hospitalisation or illness, access to unsafe water,
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living with people with diarrhea, using oral
rehydration therapy, kind of diarrhea and
cryptosporidiosis. Table 1 summarizes some of the
studied characteristics. None revealed statistically
significant association with cryptosporidiosis.

Table 1. Selected characteristics of under 5-year old
hospitalized children

Positive Negative
subjects (%)  subjects (%)
Stool consistency 24 hours
before admission
Watery 159 (93) 12 (7)
Bloody 10 (6) 161(94)
Semi liquid 92 (53) 79 (47)
Previous hospitalization 56 (33) 115 (67)
Diarrhea during the last 94 (55) 77 (45)
year
Breast feeding (>1month) 164 (96) 7(4)
Use of ORS before 67 (39) 104 (61)
admission
Keeping anima at home 54 (31) 117 (69)
Access to safe water at 164 (96) 7(4)
home
Using untreated water 13 (8) 158 (92)
Vomiting at admission 115 (67) 56 (33)

DISCUSSION

Studies addressing Cryptosporidium in human
mainly focused on immunocompromised cases and
few studies have investigated prevalence and risk
factors related to Cryptosporidium in non-
immunodeficient subjects worldwide. This study
has investigated the frequency of Cryptosporidium
and related risk factors in under 5-year old
hospitalised children due to diarrhea.

Our study showed that the frequency of
cryptosporidiosis (5%) was more or less the same
as other studies conducted in Iran or other countries
(9,12-16).

We have found a doatistically significant
relationship between Cryptosporidium and gender.
Boys were found more susceptible to
cryptosporidiosis.  Although gender differences
were not reported in some studies, others
demonstrated male predominance (16-18).
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Children with lower birth weight were shown
to be more frequently infected with
Cryptosporidium. This fact was investigated in few
studies, however, epidemiological studies generally
have reported that immunocompromised subjects
are more susceptible to infectious diseases and in
particular to cryptosporidiosis. Similarly, a
significant association between Cryptosporidium
infection and birth underweight status was reported
in Hamedi study (15). Additionally, among factors
associated with immunodeficiency, it seems that
low birth weight and malnourished status are the
main causes (19- 21).

Infection with Cryptosporidium was not
influenced by the use of unsafe water and animal
contact. In contrary to ours, many studies have
reported untreated water and farm visit or animal
contact as risk factors for Cryptosporidium (22-24),
however others have documented no relationship
between cryptosporidiosis and animal contact or
drinking water (25). This controversy may be in
part explained by the age distribution of our cases
and less animal contact in younger children or few
positive casesin our setting.

Most of the infected cases (75%) aged less than
one year. In agreement with ours, many studies
have reported higher prevalence of
cryptosporidiosis in young children, especially
those aged less than 2 years (17,19,21).
Furthermore, there is a statistically significant
relationship between cryptosporidiosis and breast
feeding duration. Frequency of infection with
Cryptosporidium was higher in children breast-fed
less than one month. Similarly, some studies have
reported higher frequency of cryptosporidiosis in
malnourished children when compared to non-
malnourished children (19-21). Nevertheless, a
large scale study is required to draw a firm
conclusion.

In conclusion, cryptosporidiosis should be
considered in children with gastrointestinal
complaints while being hospitalized for diarrhea,
especially for those aged less than 5 years.
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