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Ozet

Amag: Akut gastroenterit, ishal ile karakterize bir hastaliktir. Bu hastalikta viriis, bakteri ve parazit en yaygin faktorlerdir. Bu ¢aliymada, acil servise (AS)
bagvuran gastroenteritli hastalarda intestinal parazitlerinin gesitliligini degerlendirmeyi amagladik.

Gereg ve Yontemler: Bu tanimlayici ve kesitsel ¢aligmada, Kasim 2014 - Kasim 2017 tarihleri arasinda hastanemiz acil servisine bagvuran akut gastroenteritli
(ICD: K52.9) toplam 4177 hasta kaydi retrospektif olarak degerlendirildi.

Bulgular: Olgularin % 45,9'u (n = 188) erkek, % 54,1'i (n = 222) kadin cinsiyette idi. Paraziter ishalin en sik nedeni E. histolytica (% 85.2) idi. Caliymaya alinan
410 hastanin% 34,6'sinda (n = 142) mikroskopik incelemede 16kosit vardi. Lokositli hastalarin% 62,7'sinin (n = 89) mikroskopik incelemesinde de parazitler
gorilmistiir. Digki 6rneginde parazit ve 16kosit birlikteligi degerlendirildiginde, digki 6rneginde parazit bulunan hastalarda 16kositlerin varligi anlamli olarak
daha yiiksekti (p <0.001). Digk 6rnegindeki parazit ve eritrosit birlikteligi birlikte degerlendirildiginde, diski 6rnegindeki parazit bulunan hastalarda eritrosit
varlig1 anlamli olarak daha yiiksek bulundu (p <0.001).

Sonug: E. histolytica, bolgemizde ve tiim diinyada 6nemli bir halk saghig1 sorunudur. Bu sorunun kanalizasyon ve altyap ¢alismalar1 ve igme ve kullanma
suyunun temizligi ile azaltilacagina inaniyoruz.

Anahtar Sozciikler: Akut gastroenterit, Parazit, Acil servis

Abstract

Objective: Acute gastroenteritis is a disease characterized by diarrhea. In this disease, virus, bacteria and parasite are the most common factors. In this study,
we aimed to evaluate the diversity of intestinal parasites in patients with gastroenteritis who applied to the Emergency Department (ED).

Material and Methods: In this descriptive and cross-sectional study, a total of 4177 records of patients with acute gastroenteritis (ICD: K52.9) who were ad-
mitted to the ED of our hospital between November 2014 and November 2017 were evaluated retrospectively. A total 410 stool samples for intestinal parasites
using the standard parasitological methods were examined.

Results: 45.9% of the cases (n=188) were male and 54.1% (n=222) were female. The most common cause of parasitic diarrhea was E. histolytica (85.2%). Of
the 410 patients included in the study, 34.6% (n = 142) had leukocytes in the microscopic examination. The microscopic examination of 62.7% (n = 89) of
patients with leukocytes also showed parasites. Evaluating the coexistence of parasites and leukocytes together in the stool sample the presence of leukocytes
was significantly higher in patients with parasites in the stool sample (p <0.001). When the coexistence of parasites and erythrocytes in the stool sample were
evaluated together, the presence of erythrocytes was significantly higher in patients with parasites in the stool sample (p <0.001).

Conclusion: E. histolytica is an important public health problem in our region and all over the world. We believe that this problem will be reduced by sewage
and infrastructure works and by improvement in sanitation of drinking and utility water.
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INTRODUCTION

Acute gastroenteritis is a disease characterized by diarr-
hea that occurs with or without vomiting (1). Among cases
presenting to the Emergency Department (ED) in summer
and autumn, there is an increase in gastroenteritis cases ca-
used by water and food. In these cases, virus, bacteria and
parasite are the most common factors (2).

Entamoeba histolytica, Giardia intestinalis and Cryp-
tosporidium parvum are the most common causes of intesti-
nal parasites in all age groups (3). Although there are several
studies on the incidence of these factors in our country, there
are differences according to the regions. Although gastroen-
teritis cases, like other diseases in the world, show epidemi-
ological differences, in underdeveloped countries it is ob-
served more frequently in children under the age of five, in
the elderly and in women (4).Underlying factors of intestinal
parasitic infections in our country are the temperate climate,
the inadequate level of economic conditions and education
as well as lack of infrastructure and the fact, that people do
not have enough information about parasitic diseases (5).

According to the World Health Organization (WHO),
approximately two billion cases of gastroenteritis occur an-
nually and approximately 2.2 million people die annually due
to gastroenteritis (6). In recent years, the mortality rate asso-
ciated with gastroenteritis decreases in developing countries.
The most important reasons cited for this are personal hy-
giene, developments of sanitization measures and improve-
ments in water supply.

Intestinal parasites can usually be seen with typical symp-
toms such as abdominal pain, nausea and vomiting, and may
also be accompanied by atypical complaints such as weight
loss, joint pain, anemia, itching in the anus and irritability.
This situation has a negative effect on the physical and men-
tal health of the patient and leads to a loss of labor force and
adversely affects the economy of the country.

In this study, we aimed to evaluate the diversity of intes-
tinal parasites in patients with acute gastroenteritis who app-
lied to the ED of our hospital, seasonal distribution of cases,
and the average charges of patients to the health system.

MATERIAL AND METHODS

Study design

In this descriptive and cross-sectional study, a total of
4177 records of patients with acute gastroenteritis (ICD:
K52.9) who were admitted to the ED of our hospital between
November 2014 and November 2017 were evaluated retros-
pectively. Ethics committee approval was obtained from et-
hics committee of Kahramanmarag Siit¢li Imam University
for the study. (20.12.2017; Session No. 2017/21; Decision
No. 01), and the study was conducted in accordance with the
principles of the Declaration of Helsinki.

Demographic data such as age, gender, clinical outco-
me (admission / discharge), patient cost as well as parasitic
agents, presence of erythrocyte and leukocytes in the stool

specimens, white blood cell (WBC) count and serum crea-
tinine value was recorded. Patients with incomplete file in-
formation and demographic data despite a preliminary diag-
nosis of acute gastroenteritis as well as patients without stool
microscopy request or stool microscopy examination were
excluded from the study. A total of 234943 patients admit-
ted to the hospital ED at the specified dates, of which 4147
were due to acute gastroenteritis (1.77% of total admissions).
Of these, 410 patients who met the inclusion criteria were
included in the study (9.8% of total acute gastroenteritis ad-
missions).

Parasitological examination

A total of 410 patients (222 female, 188 male) were inc-
luded. Fresh stool samples collected from patients with acute
gastroenteritis, and then referred to the Parasitology Labo-
ratory of the Health Research and Training Hospital of Kah-
ramanmaras University within 30 min. Firstly all samples
viewed macroscopically and then The samples were exami-
ned by native-Lugol, sedimentation and flotation methods
for diagnosis of intestinal helminths, protozoa and eryth-
rocytes. Modified acid-fast staining methods and spot tests
were also applied to suspicious stools. From each stool samp-
le, smear and slides were prepared and analysed microscopi-
cally (magnification, x 100-400) (7). Results were entered in
the laboratory information system.

Statistical Analysis

SPSS 22.0 package program was used for statistical evalu-
ation of the data obtained from the study (SPSS Inc., Chica-
go, Illinois, USA). While continuous data were summarized
as mean and standard deviation, categorical data were sum-
marized in terms of numbers and percentages. Student t test
was used to compare continuous variables in independent
groups. For the comparison between groups, Chi-square
(x*) test was used to evaluate two categorically independent
groups. Statistical significance was taken as p <0.05.

RESULTS

The mean age of the patients was 43.8+17.6 years. De-
mographic data of the patients are summarized in Table 1.

Of the 410 patients included in the study, 34.6% (n =
142) had leukocytes in the microscopic examination. The
microscopic examination of 62.7% (n = 89) of patients with
leukocytes also showed parasites. Evaluating the coexistence
of parasites and leukocytes together in the stool sample the
presence of leukocytes was significantly higher in patients
with parasites in the stool sample (p <0.001).

In 16.1% of the patients (n = 66), erythrocytes were pre-
sent in the stool sample. In 77.3% (n = 51) of the patients
with erythrocyte in the stool microscopy, parasites were also
observed. When the coexistence of parasites and erythrocy-
tes in the stool sample were evaluated together, the presence
of erythrocytes was significantly higher in patients with pa-
rasites in the stool sample (p <0.001).
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Table 1. Demographic data of patients pre-

senting to the Emergency Department due to
gastroenteritis.

n %
Admission Years
2015 179 43.7
2016 137 33.4
2017 94 22.9
Gender
Male 188 459
Female 222 54.1
The presence of parasite agents in stool specimens
Positive 140 34.1
Negative 270 65.9
Parasite agents
Entamoeba histolytica 119 85.2
Giardia intestinalis 5 3.6
Ascaris lumbrocoides 4 2.8
Blastocystis hominis 4 2.8
Cryptosporidium parvum 4 2.8
Trichuris trichiura 4 2.8

n: number, %: percentage

The results of parasitic agents and comparison of leuko-
cyte / erythrocyte coexistence in stool microscopy are sum-
marized in Table 2.

The WBC value of patients was 9.6+4.7 109/L and the se-
rum creatinine value was 0.88+0.55 mg/dL. In patients with

parasites in their stool microscopy, WBC was9.88+5.07109/L,
whereas in patients with no parasites WBC was9.50+4.64
109/L; there was no statistically significant difference betwe-
en the groups (p=0.458). The serum creatinine value was
0.85+0.37 mg/dL in patients with parasites and 0.89+0.62
mg/dL in patients with no parasites. There was no statistically
significant difference between the groups (p=0.402). The re-
lationship of serum creatinine and WBC levels with parasitic
agents is summarized in Table 3.

The seasonal occurrence of gastroenteritis cases were
most observed in summer (31%). This was followed by win-
ter (24.6%), spring (24.1%) and autumn (20.3%). The highest
prevalence of E. histolytica, the most common cause of gast-
roenteritis due to parasites, was in summer and the lowest in
spring. The seasonal relationship of gastroenteritis cases and
parasitic agents is summarized in Figure 1.

The charges to the Social Security Institution (SSI) of 410
patients who applied for gastroenteritis was 30849,66 USD
($)and the average charge per person was 75,24 $. It was ob-
served that no statistically significant difference was found
between parasitic coexistence in the microbiologic examina-
tion and cost distribution (p=0.375).

While 10.5% (n= 3) of the patients presenting with gast-
roenteritis were hospitalized in the related clinics, 89.5%
(n=367) of the patients were discharged from the ED. None
of the patients died. 34.9% (n=15) of the hospitalized patients
were 265 years old (geriatric) and 65.1% (n=28) were <65
years (non-geriatric).14.6% (n=60) of the patients were geri-
atric patients and it was determined that 25% (n=15) of these
patients were admitted to the related clinics. The rate of hos-

Table 2. Comparison of parasitic agents and leukocyte / erythrocyte coexistence in stool microscopy.

E. histolytica G. intestinalis A. lumbrocoides Other* Total
n ‘ % n % n % n % n %

Leukocyte

Positive 83 93.3 3.4 1 1.1 2 2.2 89 100.0
Negative 36 70.6 3.9 3 59 10 19.6 51 100.0
Total 119 85.2 5 3.6 2.8 12 8.4 140 100.0
Erythrocyte

Positive 48 94.1 3 5.9 0 0.0 0 0.0 51 100.0
Negative 71 79.8 2 2.2 4.5 12 13.5 89 100.0
Total 119 85.2 5 3.6 4 2.8 12 8.4 140 100.0

n: number, %: percentage, * C. parvum, B. hominis, T. trichiura,

Table 3. The relationship of serum creatinine and WBC levels with parasitic agents.

E. histolytica G. intestinalis A. lumbrocoides Other* P
Mean+SD Mean+SD Mean+SD Mean+SD
WBC 10°/L 9.89+5.25 8.83+2.69 11.12+4.56 9.80+4.44 0.458
Creatinine mg/dL 0.86+0.38 0.86+0.30 0.69+0.11 0.84+0.38 0.402

* C. parvum, B. hominis, T. trichiura, WBC: White Blood Cells, SD: Standard deviation
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Figure 1. The seasonal relationship of gastroenteritis
cases and their parasitic agents.

pitalization in the non-geriatric group was 8% (n=28). When
the hospitalization rates of the age groups were examined, it
was found that this rate was significantly higher in the geri-
atric group compared to the non-geriatric group (p<0.001).

DISCUSSION

Gastroenteritis is common worldwide and it is more
common in geriatric and pediatric age groups. Although
gastroenteritis cases are an important cause of mortality in
low- and middle-income countries, gastroenteritis-related
mortality accounts for 4% globally.

Infectious and non-infectious agents can be seen in gast-
roenteritis. Infectious agents are viruses, bacteria, fungi and
parasites and among these agents, especially parasites are an
important cause in our country. In a study conducted in our
country, 17.2% of the cases presenting with gastroenteritis
had parasites as causative agents (8). In another study, para-
sitic agents were found to be 26% (9). In the study conducted
by Emiroglu et al. (10), this rate was found to be 36.5%. In
our study, this rate is higher than the data in the literature
and is found similar to the study of Emiroglu et al. The main
reason for the high result of our study is considered to be the
lack of attention to the rules of personal hygiene and sanita-
tion as well as the reason of inadequate infrastructure works
in our city.

In a study conducted by Sonmez et al., the months when
parasitic gastroenteritis factors were observed in the fo-
reground, were indicated in the months of spring and sum-
mer (11). In another study, it was stated that parasitic agents
were observed most frequently in July (12).In another study,
autumn months were defined as the months where most of
the parasitic agents were observed (13). In our study, gastro-
enteritis and parasitic agents were observed to be seen com-
monly in summer. This situation has been associated with
an increased gastric pH due to excess fluid consumption in

summer because of the high temperature in the area of this
study (latitude-longitude: 37, 6003 - 36, 8397).

Fluid-electrolyte disorder associated with gastroenteritis
is frequently seen below the age of five and > 65 years. In
these age groups, patients may need to be hospitalized due
to complications as a reason of dehydration and electrolyte
imbalance. In a study conducted in patients aged 15 years
or older who presented to the ED due to gastroenteritis, the
hospitalization rate was observed to be 7.6% (14). In the Uni-
ted States, the annual rate of hospitalization was reported to
be 2.4% (15). In our study, this rate was found to be 10.5%
and 34.9% of the patients were in the geriatric age group. Alt-
hough the rate of geriatric patients seems to be low among
patients with total hospitalization, this rate was statistically
significant in the geriatric patient group compared to the
non-geriatric age group. This shows that age is an important
factor in hospitalizations. The decrease in immune condition
and high sensitivity to fluid-electrolyte loss is thought to be
the main reason of hospitalization in geriatric patients.

In the stool microscopy examination of patients with
gastroenteritis it may appear directly parasites as well as cells
such as erythrocyte and leukocytes. The presence of leukocy-
tes in the stool shows the presence of mucosal inflammation.
Bozdemir et al. evaluated the patients with gastroenteritis
who presented to the ED and they observed that 50.5% of
patients had leukocytes and 14.2% of them had erythrocy-
tes in their stool samples (14).In a point prevalence study in
patients with acute gastroenteritis, patients with pathologic
findings in direct microscopy were included in the study and
in the stool samples of these patients 93.7% of them had leu-
kocytes and 37.5% of them had erythrocytes (16).In another
study, 20% of patients with positive Amoeba antigen had leu-
kocytes and 5% had erythrocytes whereas in patients with
positive Giardia antigen it was observed that 6% had leuko-
cytes and 6% had erythrocytes (17).In our study, the number
of leukocytes and erythrocytes were found to be higher in the
stool samples especially in the parasitic group. This situation
explains, that as a result of the invasion of parasitic pathogens
into the intestinal wall, blood elements are mixed into the
intestinal contents.

In the study by Celik et al., (18) 6.2% G. intestinalis and
2.8% E. histolytica were found among gastroenteritis agents.
In another study, 8% G. intestinalis, 6% E. histolytica, 2%
Blastocystis hominis were determined as parasitic agents (9).
In a study conducted in El Salvador, 6% E. histolytica and 3%
B. hominis were detected (19).In our study, E. histolytica was
the most common pathogen and was much higher than all
of these studies. We believe that this situation is due to the
lack of infrastructure and sewerage in our region as well as a
reason of the lack of personal hygiene conditions.

In parasitic gastroenteritis cases, changes in systemic la-
boratory findings may be seen due to invasion and inflam-
mation in the intestinal wall. In a study, WBC and serum cre-
atinine levels were found to be statistically significantly hig-
her in the gastroenteritis group than in the healthy group. (p
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values respectively: 0.001, 0.033) (20). In a study comparing
laboratory parameters between bacterial, viral and parasitic
gastroenteritis there was no statistically significant differen-
ce between WBC and serum creatinine values between the
groups (p values respectively: 0.380, 0.593) (13). In our study,
WBC and creatinine levels of the patients with gastroenteritis
were not significantly high. The reason for this was thought
to be related to early admittance to hospital.

In the literature, there are not enough studies investiga-
ting the costs of gastroenteritis. However, the total cost of
gastroenteritis to SSI in our study was calculated as 30849,66
$. When labor force loss and other factors related to gastro-
enteritis cases are added to this situation, it is inevitable that
the cost will increase.

As a result, the parasitic gastroenteritis factors continue
to be important. This situation leads to an increase in hospi-
talization rate and loss of labor force, and also plays an im-
portant role in health expenditures. The results of the current
study showed that E. histolytica is an important public health
problem, in our region. We believe that this problem will be
reduced by sewage and infrastructure works and by improve-
ment in sanitation of drinking and utility water.
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