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Prevalence of Intestinal Protozoan Infection in Patients with Ulcerative

Colitis (UC) in Isfahan, Iran

Abstract

Background: Determination of the prevalence of intestinal protozoan infection is a fundamental
step to set up an effective control program to improve the health status of society and to establish
efficient strategies. Intestinal pathogen and even non-pathogen protozoa consider as major causes
of disease in patients with gastrointestinal problems. The objective of this study is to determine
the prevalence of intestinal protozoan infection in patients with ulcerative colitis (UC) in Isfahan,
Iran. Methods: The descriptive cross-sectional study carried out from 2013 to 2018 in Isfahan, Iran.
One thousand nine hundred and sixty-five samples of feces from patients with UC collected and
each sample examined using direct wet mounting with normal saline and iodine and sedimentation
tests such as formol-ethyl acetate concentration and trichrome-staining methods. Results: From
655 patients, 185 (28.2%) infected with Giardia lamblia followed by Blastocystis hominis (27.3%),
Endolimax nana (14.4%), Entamoeba coli (11.5%), lodamoba butschlii (4.7%), Entamoeba
histolytica (1.4%), and Chilomastix mesnili (0.6%). Conclusions: This study revealed a high
prevalence of infection with at least one or six non-pathogenic and pathogenic intestinal protozoa
in UC patients in the Isfahan region. Intestinal protozoa are a challenging public health problem
wherever health care is limited in the area. The emergence of UC in the world results in the need
to study etiologic factors. In order to obtain further information about the etiology of disease, we
investigated the prevalence of intestinal protozoan infection in patients with UC in Isfahan, Iran.
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Introduction

Intestinal parasitic infections are still one of
the most important health problems in some
developing countries.!!! About 3.5 billion
people around the world infected with
intestinal parasites and over 450 million
people are ill due to intestinal parasite
infections.”)  These infections are often
asymptomatic or show mild symptoms but
severing or chronic complications could
occur.’! Two major types of parasites,
protozoa and helminths, infect the
gastrointestinal tract (GI) and can cause
wide ranges of gastrointestinal complaints
from mild diarrhea to serious complications.
Important intestinal protozoa, Giardia
lamblia and Blastocystis hominis are
health challenges of both developed
and developing countries.*> Recently,
B. hominis found to be a specific pathogen
in abdominal pain, diarrhea, anorexia,
and tenesmus complications. In 1991,
B. hominis seen in stool examination of a
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man with ulcerative colitis (UC), after this
observation, he treated with metronidazole
successfully.[)

UC is an idiopathic, chronic inflammatory
disecase of the colon. The exact cause of
UC is unknown, but many possible factors
such as genetics, nutritional status, stress,
immune system dysfunction, changes in the
normal gut microbial and bacterial, viral,
fungal, and parasitic agents play a role.
UC is considered as one of the common
causes of chronic gastrointestinal disease
in the world. At first, regarded as a Western
lifestyle disease, UC is increasing in many
parts of the world."” The reason for this
growing trend has not been established.['*!!]
UC involves the colon and rectum and
mucosa, manifesting as continuous areas
of inflammation and ulceration.'? UC
often presents with abdominal pain and
diarrhea. The clinical manifestation of
UC disease is not very different from
symptoms of intestinal infection caused
by parasites.' Despite its self-limited
character, this infection leads to chronic,
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relapsing disease in susceptible patients.'¥ Patients with
severe UC should be hospitalized and corticosteroids must
be prescribed. If corticosteroid has not been effective,
surgical intervention must be carried out.l'*!’l Patients
with UC have an increased risk of colon cancer. The
annual incidence of UC is between nine and 12 cases per
100,000 persons in the United States.*! UC is a kind of
disease with a complicated interaction between genetic,
immune, and environmental factors. The etiology of UC
is not well known but it presumed that recent infection
with bacterial, viral, or parasitic agents could trigger the
risk of subsequent development of UC. It is suggested
that intestinal infection probably leads to changes in gut
flora, triggering the onset of chronic inflammatory and
UC complications.'”? Although, active UC associated with
increased detection rates of parasites in the stool,l"¥! recent
studies do not confirm the possible role of microorganisms
like parasites in exacerbation of UC.I' The association of
parasitic infection with UC disease evoked much interest
since some investigations found parasitic infection in
the fecal exam of patients with UC.I'"® Hence, for more
information about this correlation, more studies need to
carry out and we intend to investigate the possible role of
intestinal protozoa in UC.

Methods

In the current -cross-sectional, epidemiological, and
descriptive study, three fresh feces samples of 655 patients
with UC who referred to Isfahan health care centers
from 2013 to 2018 were collected. An informed consent
form signed by all the participants in this study (in cases
under 18-year-old, it was signed by their parents). The
diagnosis of UC carried out based on clinical, endoscopic,
radiological, and histological parameters. All the fresh
feces samples transferred to the laboratory, immediately
and a stool exam carried out promptly for each sample.
The whole study approved by the relevant ethics committee
of the Isfahan University of Medical Science, Iran, (ethical
code: 291311).

Fecal examination

First, macroscopic observation of each sample such as
consistency and other visual features carried out. Then,
a microscopic examination performed based on National
Committee for Clinical Laboratory Standards (NCCLS) as
follows: direct wet mounting with normal saline and iodine
and sedimentation technique like the formol-ethyl acetate
concentration and trichrome-staining method. The samples
examined for intestinal protozoa under a light microscope.

Data analysis

All the obtained data analyzed using SPSS version 21.0
software. Descriptive statistics utilized to assess the
prevalence of intestinal protozoan infection. The Chi-square
test was used to show possible differences. The significance
level was 0.05.
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Results

Samples of 655 patients with UC collected. Out of
655 patients, 312 (47.6%) were male and 343 (52.4%)
were female. This shows the higher prevalence of UC in
females but generally no statistically significant difference
seen between different sexes (P = 0.7). The majority of
cases, that is, 234 (35.7%), were of 0-10 years old. As
for other age groups, 26.3%, 17.6%, 15.1%, 4.6%, 0.6%
were of 11-20, 21-30, 31-40, 41-50, and 51-60 years
old, respectively. The patients between 61 and 70 years
old were the lowest among others, 0.2%. Four hundred and
five (61.8%) of cases were single and others were married.
This result showed the higher prevalence of UC in singles
but no significant relationship observed between marital
status and the prevalence rate of disease (P = 0.06).

Frequencies of intestinal protozoan infection among 655 cases
were as follows: 185 (28.2%) infected with G. lamblia which
had the highest prevalence among the patients, followed by
B. hominis (27.3%), Endolimax nana (14.4%), Entamoeba
coli (11.5%), lodamoba butschlii (4.7%), Entamoeba
histolytica/dispar (1.4%), and Chilomastix mesnili (0.6%).

The prevalence of intestinal infections in the different age
groups of patients with UC in Isfahan, Iran from 2013
to 2018 presented in Figure 1. G. lamblia was the most
prevalent protozoa in the 0—10-year old patients (37.2%),
while in age groups of 11-40 years old; B. hominis was the
most prevalent one, but no statistically significant difference
seen between the age and type of intestinal protozoa.

In the age group of 51-60 years old, no infection with
B. hominis observed. No protozoan infection was seen in
the 61-70 years old group. The prevalence of E. histolytica/
dispar in patients between 11 and 20 years old was the
highest among other age groups (2.3%).

The prevalence of intestinal protozoan infections in males
and females with UC in Isfahan, Iran from 2013 to 2018
shown in Figure 2. G. lamblia was the most prevalent
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Figure 1: Prevalence of intestinal protozoan infections in different age
groups of patients with ulcerative colitis in Isfahan, Iran from 2013 to 2018
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Figure 2: Prevalence of intestinal protozoan infections in males and females
with ulcerative colitis in Isfahan, Iran from 2013 to 2018

parasite in men while B. hominis infection occurred
in women more than men. There was no statistically
significant difference between sex and intestinal protozoa
except for E. nana, in the case of E. nana the prevalence
rate of protozoan infection in males and females showed a
meaningful difference, (P < 0.05). The prevalence rate of
infection with E. nana in females was greater than men:
17.5% of women and 10.9% of men infected with E. nana.

Discussion

UC is one of the usual reasons for gastrointestinal disease
in the world. As shown in multiple studies, the incidence
and prevalence of UC increased in Asia which shows the
importance of the disease.'*2% In other parts of the world,
such as Mexico, the mean annual number of UC cases grew
from 28.8% in 1987-1996 to 76.1% in 1997-2006.%" The
proof for this growth has not been clarified but is probably
related to environmental factors, including developed
hygiene and alternation of diet.l”) Intestinal parasites are of
serious problems all over the world.??! Hence, in the current
study, the prevalence of intestinal protozoan infection in
UC patients investigated to signify the possible role of
protozoa in UC disease and to determine whether there was
any correlation between intestinal protozoan infection and
UC disease.

Among 655 patients with UC, 52.4% were female
patients which in contrast with some studies.?**! Totally,
there appears to be no gender predominance in UC.P¥
Most of the patients with UC in current study were
under 40 years old. This is in line with the findings of
several studies."'%?1 Also, several investigations stated
that the peak age of disease is between ages 30 years
and 40 years.?**) In current study, the prevalence of
protozoan infection in every patient according to their age,
investigated. The most prevalent parasite in UC patients
under 10 years old was G. lamblia. The result confirms
previous studies that found that children are more at risk
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of infection with G. lamblia than adults, most probably
due to the lack of natural or acquired immunity, direct
and fecal-oral transmission of the parasite, low personal
hygiene and eating of unwashed fruits and vegetables.!2¢2
In age groups of 11-20, 21-30, and 31-40, B. hominis was
seen more than G. lamblia. B. hominis presumably is the
most widespread enteroparasitic organism in all over the
world, with more than 50% prevalence rate.?**" Although,
B. hominis known as a nonpathogenic agent, several reports
of B. hominis infections were seen in literature; therefore,
it should be noticed as a pathogen especially in patients
with UC.1%3-3] Meanwhile, no infection with B. hominis
seen in the age group of 51-60 years old. No protozoan
infection was seen in 61-70 years old ones maybe because
they less exposed to infection with parasites. The reason
for not observing infection in age groups of 51-60 years
old and 61-70 years old may be due to their less exposure
to infection sources and also, long time involvement of
these patients with UC cause prolonged treatment with
metronidazole which can prevent parasitic infection, as
well. Also, the low rate of protozoan infections in elder
patients shows the success of health care programs.?* The
prevalence rate of E. histolytica/dispar in patients in the
age group of 11-20 years old was higher than the other
age groups of the current study but it was not statistically
significant. Since E. histolytica/dispar is not endemic
in Isfahan and belongs to the most frequent protozoan
parasites causing travelers’ diarrhea, traveling history of
patients should be considered.?>3¢

G. lamblia was more prevalent in men than women. This
group is more likely to contact with G. lamblia and current
finding is similar to previous study.*” In current survey,
the most prevalent infection in women was B. hominis
followed by G. lamblia. The trend of prevalence of other
different protozoa was similar in both men and women. The
most prevalent protozoa in UC patients were G. lamblia
and B. hominis, perhaps because most of the patients in the
current study were under twenty years old and G. lamblia
occur more in the age group under twenty years old.

In conclusion, in the current study, three feces samples
collected from each patient, hence, obtained results are
more acceptable compared with other studies performed
by only one feces sample. The current study showed a
relatively high prevalence of protozoan infection in UC
patients, therefore, early detection and rapid treatment
of protozoan infections can improve the clinical course
of patients with UC. Clinicians should be informed
about the possible role of protozoan infection in UC.
Enhancing awareness and improving the knowledge of
gastroenterologists and clinicians about opportunistic
infections are important elements to optimize patient
outcomes through the development of preventive or early
diagnostic strategies. Also, it is necessary to develop
instructions for laboratory staffs aimed at improving the
diagnosis of both pathogen and non-pathogen protozoa.
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Although the exact role of parasites in the pathogenesis of
UC is unknown, it seems essential that patients with UC
undergo routine parasitological investigations. More studies
on different aspects of UC and the possible role of parasitic
infection on it should be carried out in the future. A study
with a larger sample size and comparison with case group
should be noticed for future works. subtypes of B. hominis
and genotypes of G. lamblia in UC patients and control
groups should be determined in the next surveys. Finally,
because the majority of protozoan infections in this study
are among water-borne infections, results emphasize the
importance of screening of the water to prevent possible of
the spread of parasitic protozoan.
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