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ABSTRACT

During the COVID-19 pandemic, countries have closed their borders, banned travel, and restricted human mobility even
outdoors in order to control the infection. It is not known whether the measures taken to control the pandemic in Tirkiye
affect the prevalence of intestinal parasitic infections. This study was conducted to evaluate the effect of the COVID-19
pandemic on the prevalance of intestinal parasites. In the study, the parasitological data of 18,204 patients who applied to
Dursun Odabas Medical Center between June 2018 and December 2021 and whose stool samples were sent to the
parasitology laboratory were evaluated retrospectively. Intestinal parasites were detected in 1214(9.89%) of 12270 patients
in the pre-COVID-19 period and in 866 (14.59%) of 5934 patients during the COVID-19 period. In the statistical
evaluation, it was observed that there was a significant difference between the positivity rate in the pre-COVID-19 period
and the positivity rate in the COVID-19 period. On species basis, there was a decrease in the rates of pathogenic parasites
G. intestinalis and E. histolytica, but an increase in the rate of B. hominis, which is discussed to be pathogenic. It has been
concluded that the decrease in the rate of pathogenic parasites transmitted by fecal-oral route is since the general hygiene
rules and the decrease in human-to-human contact are effective in the COVID-19 period.
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Introduction

Due to intestinal parasitic infections, more than
two billion people are affected globally. The main
ones among these parasites are Entamoeba
histolytica, Giardia intestinalis, Blastocystis hominis and
Cryptosporidium spp. from protozoa and _Ascaris
lumbricoides, hookworms, Trichuris  trichura,
Enterobins — vermicularis,  Taenia  saginata  and
Hymenolepis nana from helminths (1-2).

Inadequate infrastructure, insufficient clean-water
supply, climate changes, malnutrition, lack of
hygiene, overpopulation, ignorance, and
unconsciousness are risk factors for intestinal
parasite infections, besides the impairment of the
immune system (3). Suppression or deterioration
of the immune system increases the pathogenic
effects of parasites, particularly affected by the
cellular immune response and paves the way for
the emergence of clinical symptoms that could

lead to death (4).

Diarrhea, abdominal pain, nausea, vomiting,
anorexia, weight loss, retarded development, and
anemia are frequently encountered symptoms in
intestinal parasite infections, which mostly affect
the pediatric age group, and cause malnutrition,
malabsorption, mental retardation, adjustment
disorder and important complications that reduce
productivity (5-6).

Corona virus disease-2019 (COVID-19) emerged
in December 2019 and spread rapidly all over the
wotld (7). During this process, the increasing
number of cases reported by the countries
prompted the health authorities to take timely
measures to control the speed of the infection.
Countries had to close theitr borders, ban travels,
and restrict human mobility, even in the open air
(3); which caused considerable changes in
individual and social behaviors. The frequency of
intestinal parasite infections is also closely related
to these changes (8).

The COVID-19 pandemic also had a negative
effect on parasitological diagnosis; many hospital
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laboratories have had to suspend or reduce the
routine parasitological testing in order to complete
the results of COVID-19 testing results in time
©)-

This study was performed in order to evaluate the
effect of the COVID-19 pandemic on the
frequency of intestinal parasites.

Materials and Methods

In this study, the parasitological data of 18,204
patients whose stool samples were sent to the
Parasitology Laboratory from various policlinics
of Dursun Odabas Medical Center, between the
dates of June 2018 and December 2021, were
evaluated retrospectively. The stool samples were
examined under a light microscope with the

native-Lugol  method in the Parasitology
Laboratory, and the E. histolytica suspected
samples were evaluated E. histolytica-specific

adhesin antigen with ELISA methods.

Between the dates of 1.06.2018 and 11.03.2020,
were considered as pre-COVID-19 pandemic;
while 1.04.2020 and 31.12.2021 were considered
as COVID-19 pandemic process, the stool
samples sent to the parasitology laboratory
between the dates of 12.03.2020 and 31.03.2020
were not evaluated because they were too few.

Statistical Analysis: Categorical variables were
presented as numbers (n) and percentages (%).
The “two proportions Z-test and Fisher’s exact”
test of the ratios were used for categorical
variables. The statistical significance level was
considered as 5% (p<0.05) and the MINITAB
(ver:17) statistical package program was used for
the calculations.

Results

In this study, intestinal parasites were detected in
the stool samples of 866 (14.59%) of 5934
patients during the COVID-19 period, and 1214
(9.89%) of 12270 patients in the pre-COVID-19
period. The distribution chart of parasite positivity
by months were given in Figure 1. In the statistical
evaluation, it was observed that there was a
significant difference between the positivity rate in
the pre-COVID-19 period and the positivity rate
during the COVID-19 period. It was observed
that the increase in the frequency of intestinal
parasites were present in individuals over 19 years
of age and there was no statistically significant
increase in individuals between the ages of 0-18
(Table 1).

The parasite species detected in the patients were
given in Table 2. Compared to the pre-COVID-19
period, there was an increase in B. hominis
(p=0.001) and E. vermicularis (0.002) rates, and a
decrease in G. intestinalis (p=0.001) rates during
the COVID-19 period (Figure 2).

It was determined that the decrease in the rate of
G. intestinalis was only in the 0-18 age group
(p=0.001).

Discussion

Today, intestinal parasites are frequently
encountered in many societies and these parasites
still maintain their importance. The incidence of
intestinal parasites varies differs according to the
education level, cleanliness and eating habits of
the societies, socioeconomic status, demographic
characteristics of the regions and geographical
conditions (2-10).

In the literature, there are studies investigating the
effect of the COVID-19 pandemic on the
prevalence of intestinal parasites.  Studies
conducted in Iran (2) and Saudi Arabia (3)
reported a decrease in the prevalence of intestinal
parasites during the COVID-19 period, compared
to the pre-COVID-19 period. A study conducted
in Iran was stated that personal hygiene and health
education can be effective in reducing parasitic
infections in the COVID-19 period (2). In a study
conducted in Saudi Arabia, it was stated that the
quarantine taken by the Saudi
government to control the pandemic may play a
role in the reduction of parasitic infections (3). In
this study, unlike the above mentioned other-two
studies, it was determined that there was an
increase in the prevalence of general intestinal
parasites during the COVID-19 period compared
to the pre-COVID-19 period. It was determined
that the increase was in individuals aged 19 and
over, and there was no statistical change in the age
group of 18 and below. In addition, although
there was an increase in the general prevalence
rate during the pandemic process, it was remarked
that there was a proportional decrease in the
frequency of pathogenic parasites G. intestinalis
and E. histolytica when evaluated at the species
level.

measures

Although intestinal parasite infections maintain
their importance in Tirkiye, it has been observed
that there is a gradual decrease in the incidence of
intestinal parasites in studies conducted in
different cities (11-13). In this study, it was
observed that thete was a decrease in the
incidence of intestinal parasites compared to the
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Table 1. Comparison of Intestinal Parasites Frequency Between Before and During The COVID-19

Pandemic
Pre-COVID-19 period COVID-19 period
Characteristics  Categories Nurn'ber Positive Nurnber Positive u
ig’ﬁ;ﬁ? patients (%) 0;52;12:: patients (%) 0
0-18 8479 873 (10.30) 3048 317 (10.40) 0.871
Age (years) >19 3833 342
> (8.92) 2886 549 (19.02) 0.001
Sex Female 5957 552 (9.26) 2941 430 (14.62) 0.001
Male 6321 662 (10.47) 2993 436 (14.57) 0.001
Total 12270 1214 (9.89) 5934 866 (14.59) 0.001
#Two propotrtions Z-test
Table 2. Type of Intestinal Parasite Detected
. . Pre-COVID-19 COVID-19 process
Type of m.testmal A Posic Positivi Positi Positivi #
parasite ge ositive ositivity rate ositive ositivity rate P
(years) patients (%) patients (%)
0-18 535 6.31 353 11.58 0.001
B. howinis =19 231 6.03 351 12.16 0.001
Total 766 6.24 704 11.86 0.001
0-18 310 3.66 58 1.90 0.001
G intestinalis =19 50 1.30 36 1.25 0.836
Total 360 2.93 95 1.60 0.001
E. histolytica* 99 64.7 124 60.78 0.447
E. coli 175 1.43 108 1.82 0.053
Todamoeba butschlii 12 0.10 4 0.07 0.640
Chilomastix mesnili 10 0.08 7 0.12 0479
Endolimax nana 9 0.07 1 0.02 0.057
Hymenolepis nana 6 0.05 0 0.00 0.187
Taenia spp. 4 0.03 1 0.02 0.995
E. vermicularis** 17 0.14 25 0.42 0.002

* The number of patients who were carried out E. bistolytica Adhesion tests was taken into account (Pre-COVID-19
period: 153, COVID-19 period: 204) ** Detected in stool examination #T'wo proportions Z-test and Fisher’s exact

retrospective studies (13-15) conducted in the
province of Van, but an increase in the prevalence

of general parasites was determined with the
COVID-19 pandemic.

It is known that one of the most common
parasites seen in stool examinations in developing
countries is B. hominis (16). It has been reported
that the prevalence of B. hominis in Turkiye varies
between 4.38% and 51% (17). In retrospective
studies conducted to investigate the frequency of
intestinal parasites in patients admitted to Dursun
Odabas Medical Center in Van, the prevalence of
B. hominis was determined as 26,5% between 1997
and 2007 (13), 16,5% in 2008 (15) and 14,9% in
2009 (14). When the studies are evaluated
according to years, it is seen that the prevalence of

B. hominis is gradually decreasing. In this study, the
prevalence of B. hominis in the pre-COVID-19
period was determined as 6.24% and it was
observed that a decrease in the prevalence
continued compared to previous years. However,
it was noted that there was an increase (11.86%) in
the prevalence of B. hominis with the COVID-19
period.

Having a cosmopolitan distribution, G. intestinalis
is one of the ten most common intestinal parasites
in humans (13). In retrospective studies evaluating
hospital data in Tirkiye, the prevalence of G.
intestinalis was reported to be between 0.3% and
25.9% (11,17). In retrospective studies conducted
to investigate the frequency of intestinal parasites
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Fig. 1. The Number of Patients Examined and The Distribution of Positivity Rates By Months

14,00
12,00
10,00
3,00
6,00
4,00
2,00

0,00

B. hominis (P=0,001) E. histolytica* (p=0,447)

Pre-COVID-19 positivity (%)

G. intestinalis (P= 0,001)

Other intestinal parasites
(P=0,202)

E. vermicularis (p=0,002)

B COVID-19 period positivity (%)

Fig. 2. Comparison of the incidence of parasite species in the pre-COVID-19 period and the COVID-19 process
* Ratios must be multiplied by 10, The p-value was calculated with the Two-proportional Z-test

in patients admitted to Dursun Odabas Medical
Center in Van province.

The prevalence of G. intestinalis was determined as
9.4% between 1997-2007 (13), 9.3% in 2008 (15),
and 9.4% in 2009 (14). In this study, the
prevalence of G. intestinalis in the pre-COVID-19
period was determined as 2.93%, and it was
determined that there was a decrease in the
prevalence compared to previous years. It was also
determined that this decrease (1.6%) continued
during the COVID-19 period. It is known that
there will be a decrease in the prevalence of G.
intestinalis, especially with attention to personal
hygiene (18). In our study, it was observed that
there was a decrease in the frequency of G.
intestinalis especially in the 0-18 age group during
the COVID-19 period. We believe that this
situation can be explained by the fact that schools

interrupt face-to-face education and continue
education online during the pandemic process,
and that contact is reduced due to the pandemic
process after the schools are opened and more
attention is paid to hygiene rules.

E. vermicularis is one of the first parasites detected
in school-age children (19). To determine the true
prevalence of this parasite, the cellophane tape
method should be applied. In this study, only the
results of the examined stool samples were
evaluated and E. vermicularis positivity was found
at a rate of 0.42%. Although an increase in the
incidence of E. wvermicularis was observed in our
study during the COVID-19 period, it would not
be healthy to consider the frequency rates we
determined for comparison, since cellophane tape
method was not applied to all patients before and
after the pandemic.
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During the COVID-19 pandemic, while an
increase was determined in the frequency of B
hominis,  the  pathogenicity —of which is
controversial, a decrease was determined in the
frequency of intestinalis and other intestinal
parasites  which are  pathogenic  parasites
transmitted fecal-oral. It was concluded that this
decrease, which we determined on the basis of
species, was due to the fact that the general
hygiene rules were observed much more during
the COVID-19 period and that the decrease in
interpersonal contact was effective.
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