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Objective: To highlight the increasing incidence of Cryptosporidium in
immunocompetent adults and the resultant altered epidemiology.
Methodology: This study was conducted over a period of one year, from 1st
January 2023 to 1st of January, 2024 at Microbiology Laboratory MTI-
GKMC/BKMC, Swabi. Modified Ziehl Neelsen staining was performed on the
received stool samples from patients presenting with wide range of symptoms
associated with Irritable Bowel Syndrome (IBS). Abdominal pain, recurrent
episodes of diarrhea and weight loss were the main symptoms. Modified ZN stain
being one of the most reliable, quick and cost effective methods for the detection
of cysts of Cryptosporidium using 40X and oil immersion lens was used for
diagnosis.

Results: A total of 62 samples were received from immunocompetent patients in
the said period out of which 34% were positive for the oocysts of
Cryptosporidium species. Out of a total of 21 positive samples 62% were males
and 38% were females. The age range of the patients spanned between 20 to 60
years.

Conclusion: Knowing this high incidence 34% of Cryptosporidium spp. in the
healthy adults, necessitates to prioritize steps for the prevention of this infection
by implementation of public health measures.
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Introduction

Although associated with persistent potential life
threatening diarrhea in immunocompromised patients, the
unnoticed incidence of this intracellular protozoan parasite
in the immunocompetent individuals is a point of concern,
attributed especially to its ability to be highly resistant to
chemical disinfection and filtration.

Cryptosporidium is a protozoan parasite, known for
causing diarrhea worldwide, in humans as well as in
animals.® More than 40 species are known so far, with
Cryptosporidium parvum and hominis being responsible
for more than 90% of the human cases via ingestion of
oocysts contaminating food and water among humans and

animals and between them.? Infectious sporozoites are
released from the oocysts in the small intestine which then
infect intestinal epithelial cells. After repeated cycles of
asexual replication, followed by sexual reproduction,
mature oocysts are formed which are then released in the
feces.?

Cryptosporidium along  with ~ Giardia, both being
waterborne pathogens were included in the “Neglected
Disease Initiative” by the World Health Organization.*

Cryptosporidium got highlighted as a zoonotic parasite of
medical concern, in the year 1982, after the publication of
a report by CDC on diarrhea caused by Cryptosporidium
in patients infected with Human Immunodeficiency Virus
(HIV).5 Its upswing as a public health concern was in the
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year 1993 when a surprisingly large outbreak due to
contamination of public water supplies was reported in the
USA, UK and Sweden infecting more than 400,000 people
with  Cryptosporidium  hominis.® Besides being
asymptomatic carriers, the patients of cryptosporidiosis
may present with a wide range of symptom including acute
gastroenteritis with profuse, watery diarrhea, associated
with abdominal cramps, vomiting and even weight loss
over long term illness.®

Irritable Bowel Syndrome is a common gastrointestinal
disorder but its complex etiology and pathogenesis makes
it difficult to diagnose. The most commonly encountered
four symptoms include bloating, loose stools with
increased frequency with the onset of pain and relief of
pain with bowel movements based on Rome IV criteria.’

There exists an association between Cryptosporidiosis and
IBS along with long term effects that are associated with
both the prevalent species®. The association between IBS
and Cryptosporidiosis in healthy adults is a point of major
concern. ° Frequently reported in patients with IBS,
infection with Cryptosporidium parvum produces
symptoms similar to those described by IBS patients,
proposing that this parasite is a potential cause of post
inflammatory-I1BS.*°

The only FDA approved antiparasitic agent against
Cryptosporidiosis for humans is Nitazoxanide.** Since
Nitazoxanide in immunocompetent individuals does not
guarantee treatment efficacy, and can only reduce the load
of parasite, prevention of Cryptosporidiosis can be
achieved by reducing the prevalence of infection, by
breaking the transmission pathways both between and
among animals and humans and lastly by maintaining
good hygiene for both.*? Also by knowing the major sub-
species prevailing in a certain area can definitely help in
effective infection prevention.*?

Despite being a globally prevalent disease it is not equally
appreciated as a point of global health concern. Obtaining
this epidemiological information, and its association with
IBS which is quite overlooked, along with One Health
approach, will definitely help in accurate estimation of
burden of disease and controlling cryptosporidiosis in
immunocompetent patients.

Methodology

This study was conducted over a period of one year,
starting from 1% January 2023 to 1% of January, 2024 at
Microbiology Laboratory MTI- GKMC/BKMC, Swabi.

Ethical approval was duly seeked from institutional review
board F. No. 4404/Ethical/GKMC.

Fresh stool samples were collected from patients with
history of IBS at the Microbiology Laboratory of Bacha
Khan Medical Complex, Swabi. Stool processing was
carried out within 2 hours of collection. All of the received
fresh stool samples from every patient were subjected to
modified acid-fast stain. Smears were prepared and
screened thoroughly for the diagnosis of the oocysts
measuring 4 to 8um in size, using 40 x and 100 x oil
immersion objectives, and results were recorded. Figure 1
shows how the Cryptosporidial cysts as seen on modified
ZN stain.

Patients presented with wide range of symptoms, like
history of chronic diarrhea, nausea, bloating, abdominal
pain and weight loss, but only those fulfilling the Rome IV
criteria were included in the study. AIll patients not
fulfilling the Rome 1V criteria were excluded.

Figure 1. Cryptosporidial cysts.

Results

A total of 62 from

received
immunocompetent patients presenting in the Medical,
Gastroenterology and Infectious diseases OPD with the
symptoms of IBS, in the said period of time. Out of a total
of 62 samples 34% were found positive for the cysts of
Cryptosporidium on modified Ziehl Neelsen staining.

samples  were

Table 1 shows the total number of samples received with
the gender wise distribution of the samples positive for
Cryptosporidium in different age groups.

Ann Pak Inst Med Sci

April-June 2024 Vol. 20 No. 2 144



doi. 10.48036/apims.v20i2.1012

Table I: Gender-wise distribution of Cryptosporidium
isolates in different age groups.

Gender

Total males (n=41) Total females

Age Group (n=21)
Positive for Positive for
Cryptosporidium  Cryptosporidium
20 to 30 years 04 00
30 to 40 years 03 05
40 to 50 years 04 03
50 to 60 years 02 00
El;lo:tgi) positive 13 08

Table 11: Speciality wise distribution of Cryptosporidium
isolates.

Total number of Speciality (OPD)

patients positive for Medical  Gastroenter Infectious
Cryptosporidium ology diseases
21 4 7 10

19% out of the total positive samples (h=21) were received
from the Medical OPD, 33% were received from the
Gastroenterology OPD and 48% from the Infectious
diseases OPD. Out of a total of 21 positive samples 62%
were males and 38% were females as shown in Table 2.

Discussion

Cryptosporidium discovered by Tyzer in the year 1907
and considered nonpathogenic till the year 1976 when it
was recognized for the first time as an opportunistic
pathogen when two human cases were reported to be
suffering from diarrhea due to it. It is a zoonotic protozoan,
capable of infecting a wide variety of vertebrates,
including humans, causing acute gastroenteritis. As
asymptomatic carriage is possible with Cryptopsoridiosis,
the actual incidence cannot be calculated and therefore
underestimated.'* It is reported to be idiosyncratic, due to
being intracellular, lacking host and organ specificity, is
resistant to many antimicrobial agents and has an ability to
autoinfect.** Although, associated with diarrhea mainly in
immunocompromised individuals, our study was
conducted to highlight its incidence in immunocompetent
people.

This study was conducted to highlight the importance of
the increased incidence of Cryptosporidium being reported
in immunocompetent adults for the first time in Swabi.

The incidence reported in our study was 34% which is
higher than a study conducted in the District Buner which
is in the close vicinity of the area where our study was
conducted. They reported their incidence to be almost
30%.5 Khan et.al.,’ in addition to the incidence in their
area, have also reported the overall prevalence of infection
with Cryptosporidium in different regions of Buner
district. All the figures reported by them were less than
the incidence reported in our study. This prevalence was
also higher than many previous studies conducted in the
past and reported from different parts of the world
including 18% in Canada, 21% in USA and 24% in
Australia, 161718

As per our study, no substantial evidence was seen
between Cryptosporidiosis and gender groups and similar
results were reported by Khan et.al.,' Similar results were
also reported in the studies conducted in Nepal and
China'®? and they also reported a random distribution of
the positive cases among males and females.

As reported in our results the cases reported were falling
in the age group starting from 20 to 60 years of age which
are not in accordance with the study conducted in Nepal
and Bhutan in which they reported prevalence of
Cryptosporidiosis in children less than 5 years of age.?*
This was contradicting the results in our study in which the
entire positive cases were adults.

Another study conducted by Carter etal., * reported
sporadic cases of children, reporting the development of
IBS in children being higher than in adults, contrary to our
study in which it was only adults who were reported
positive for infection with Cryptosporidium.

Our study authenticates the fact that infection due to
Cryptosporidium spp. is predominant in all age groups of
adults in Swabi. Confirmation of Cryptosporidium species
in the stool samples of patients suffering from IBS and
being overlooked for long, stresses on the fact that rapid,
reliable, and cost-effective diagnostic tests should be
developed to improve the detection, reporting, and
interpretation of results, and also to include them in the
workup of patients presenting with diarrhea and relevant
history. This will not only help in a valid diagnosis and
thorough treatment, but will also reduce the incidence of
new cases and transmission of disease.

Taking these measures will definitely provide a valuable
source regarding the prognostic epidemiology of
Cryptosporidiosis. Since no effective drugs or vaccines are
available, there is a critical need for further research for
their development along with effective disinfection
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methods for water supplies in order to break the chain of
transmission.

Conclusion

Knowing this high incidence i.e. 34% of Cryptosporidium
spp. in the healthy adults, necessitates to prioritize steps
for the prevention of this infection by implementation of
public health measures.

Limitations: Diagnosis till species level could not be
carried out due to limited resources.
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