Jordan Medical Journal

ORIGINAL ARTICLE

Navigating Through Guts: A Comparative Study on COVID-
19 and Amebiasis in Children

Fareed Khdair Ahmad“?, Areej H Jaber’, Alaa Alkurdi®, Hiba Hudali®, Sarah Ibrahim?,
Lubna Al-Tarawneh®, Dima Abu Nasrieh®, Haneen Bani Hani*, Yazan Dabbah®, Mohammad Al-Soudi*

! Section of Pediatric Abstract

Gastroenterology, Heptology, and
nutrition. Department of
Pediatrics. School of Medicine.

Background and Aims: The coronavirus disease 2019 (COVID-19) has
global significance with a notable impact on pediatric populations,
exhibiting not only respiratory but also gastrointestinal (GI) symptoms.

The University of Jordan. Given that the prevalence of Entamoeba histolytica causing amebiasis in

*JOSPGHAN : Jordanian Society Jordan is 27.8% of annual diarrheal illnesses, our study aimed to delineate
of Pediatric Gastroenterology, the clinical features of COVID-19 in children with a focus on GI
Hepatology, and Nutrition. manifestations, and to compare these features with those of amebiasis-
Amman. Jordan. associated diarrhea.

*Department of Pediatrics. School Materials and Methods: We conducted a retrospective cross-sectional
of Medicine. The University of analysis at Jordan University Hospital between September and December
Jordan. 2020. The study cohort included children under 18 years with a confirmed

diagnosis of COVID-19, assessed for GI symptoms and compared against
age-matched controls hospitalized with diarrhea but negative for
COVID-19. We evaluated demographic data, clinical presentations,
laboratory findings, and outcomes to differentiate between COVID-19
associated diarrhea (CAD) and amebiasis associated diarrhea (AAD).
Results: The study included 229 pediatric patients, with 25 hospitalized
cases. Among these hospitalized children, 76% exhibited diarrhea, with
*Corresponding author: 21% having concurrent amebiasis. There was no significant age
difference between the CAD and AAD groups. Notably, vomiting and
abdominal pain were more prevalent in the CAD group, although this did
not translate to longer hospital stays. Furthermore, the incidence rates of
amebiasis in COVID-19 positive children did not significantly differ
from the control group, indicating no exacerbation of amebiasis by
COVID-19.

Conclusions: Our findings suggested that while GI symptoms were
prevalent among pediatric COVID-19 cases in Jordan, the clinical course
of CAD appears comparable to that of AAD, without increased severity
or prolonged hospitalization. However, it is important to note that the
study size was small, which may limit the generalizability of our results
This study underscored the importance of considering concurrent
etiologies in children presenting with diarrhea during the COVID-19
pandemic and provided a foundational comparative analysis for future
research on GI manifestations in pediatric infectious diseases. Further
studies with larger sample sizes are needed to validate these findings and
explore the full spectrum of GI symptoms in this population.
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INTRODUCTION

Severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), is a highly
contagious and pathogenic virus that
originated in Wuhan, China in 2019, caused
the corona virus disease 19 (COVID-19),
and spread globally [1].

To date, it is estimated to have affected
over 670 million individuals, with a mortality
number reaching 6.8 million [2]. As of the
3rd of October 2023, The United States,
India, and France were the countries with the
highest infection rate [2]. In Jordan, COVID-
19 affected around 1.7 million individuals
and the total mortalities reached 14 thousand
[3]. Initial reports showed infected children
had milder clinical course than adults, but
more reports emerged since then about
children with severe form of the disease
involving multiple organ-systems [4,5].

COVID-19 can range in severity from
asymptomatic disease to multiple-organ
dysfunction, leading to death with a case
fatality rate ranging from 2 to 3% [6]. It is
strongly  associated  with  respiratory
symptoms during infection, but
gastrointestinal (GI) symptoms, such as
diarrhea, vomiting, nausea, and abdominal
pain, have been identified in subsets of
COVID-19 children [7]. In a meta-analysis
study, the pooled prevalence of GI
manifestations was 11.5%, and the most
frequent GI symptom was diarrhea [8]. The
severe form of COVID-19 is referred to by
the center of diseases control and prevention
(CDC) as multisystem inflammatory
syndrome in children (MIS-C) [9]. Other
nomenclatures, for the same form, emerged
from the World Health Organization (WHO)
and the Royal College of Pediatrics and Child
Health (UK) [10]. Organ involvement in
MIS-C is wide-spread, with the GI system
being the most affected in children from the
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United States and France [5,11].

A study from Jordan showed GI symptoms
were among the most prevalent COVID-19
symptoms in children, and they were present
in about 30% of symptomatic hospitalized
children with COVID-19 in another study
[12,13]. Entamoeba histolytica is a common
parasitic infection in Jordan, causing
amebiasis, and contributing to about 27.8%
of annual diarrheal illnesses in Jordan [14].
No studies from Jordan have compared
COVID-19 associated diarrhea (CAD) in
children with amebiasis associated diarrhea
(AAD).

This study aimed to review the clinical
characteristics of hospitalized COVID-19
children at a tertiary hospital. Our primary
goal was to study the impact of diarrheal
illness in COVID-19 children. Our secondary
goal was to compare CAD with AAD.

METHODS

This was a retrospective cross-sectional
study that was done at Jordan University
Hospital (JUH) from September 2020
through December 2020. The study was
approved from the institutional review board
(IRB) at JUH and the University of Jordan,
school of medicine. It included children who
were diagnosed with COVID-19, were less
than 18 years old, and were followed at JUH.
Those children were evaluated either through
JUH pediatric clinics; emergency department
or during their admission to the hospital.
Age-matched controls were wused from
hospitalized children during the same time
period of the study, who were less than 18
years old, had diarrhea illness at the time of
the study, and were COVID-19 negative.

A positive case of COVID-19 was defined
as a case that had a positive polymerase chain
reductase test (PCR) for COVID-19 at JUH.
The used kit was e-NAT manufactured by
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COPAN Italia. A positive case of CAD in a
child was considered when the child was
COVID-19 positive, and had a diarrheal
illness that was not attributed to other
possible pathogens or etiologies. E.
histolytica diarrheal illness, or amebiasis,
was defined based on clinical criteria of acute
diarrhea, and a positive stool analysis for E.
histolytica trophozoite, detected by light
microscope. AAD was considered in a child
if he/she was COVID-19 negative and had
amebiasis. MIS-C case definition required
the presence of the following: fever; elevated
inflammatory markers; at least two signs of
multisystem involvement; evidence of
COVID-19 infection; and exclusion of other
potential causes. This definition was
approved by the WHO and CDC with little
differences between them [10]. Controls for
the study were selected from children who
were hospitalized at the time of the study, had
diarrheal 1illness clinically, had a stool
analysis performed at the time of the study
and were COVID-19 negative. Children were
presumed to have viral induced diarrhea if
stool analysis was negative for amebiasis,
and there were no concerns for bacterial
infection in the clinical setting.

Hospitalized COVID-19 positive children
were treated according to JUH — treatment
protocol that was adapted from international
guidelines [5-7,9-11]. A multidisciplinary
team of pediatric subspecialists followed
MIS-C patients during and after their hospital

540

stay. Hospitalized children with amebiasis
were treated with oral Metronidazole.
Intravenous formulation of Metronidazole
was offered at time of oral intolerance.

Collected  data  included: socio-
demographic parameters; COVID-19
infection history and investigations; present
signs and symptoms; treatment details;
associated co-morbidities; laboratory and
radiological studies performed; and length of
stay in the hospital. Data was collected from
medical records, and were manually entered
into excel sheets. These sheets were kept in a
hospital computer that was password-
protected. Statistical Analysis was done using
Statistical Package for the Social Sciences
(SPSS) software version 20. Two —
proportion Z test was used to determine
significant ~ differences  between  the
proportions of a particular characteristic in
two independent groups.

RESULTS

Our study included 229 children who were
COVID-19 positive. The majority of the
cohort (89%) did not require hospital
admission, and were designated “out
patients” as shown in figure 1. The majority
of hospitalized children (76%) had diarrhea,
of whom, 21% had amebiasis. The clinical
characteristics of the 229 children are shown
in table 1.
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Figure 1: Flow diagram of the study population.

Table 1: The Clinical characteristics of the COVID-19 children (total N=229).

Variable | Frequency | Percentage (%)
Section one: socio demographic data
Gender, boys 125 | 54.6
Age of the patient (year) 10.9+5.4
Number of COVID-19 children
Outpatient 204 89.1
Hospitalized children 25 10.2
Main cause of patient admission N=25
GI symptoms 16 64.0
Respiratory symptoms 7 28.0
Prolonged fever 2 8.0
Length of stay in hospital (days) | 3.84£2.5
Duration of symptoms (days) 1.7+-1.4
Chronic co-morbidities
Seizure 4 1.7
Asthma 2 0.9
Wilson 1 0.4
IBD* 1 0.4
Medically free 221 96.5
Section two: symptoms and signs
Fever 84 36.7
Cough 38 16.6
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Variable Frequency Percentage (%)
Sore throat 30 13.3
Rhinorrhea 30 13.1
Headache 27 11.8
Decreased activity 26 11.4
Myalgia 24 10.5
Diarrhea 22 9.6
Vomiting 21 9.2
Loss of taste 20 8.7
Insomnia 20 8.7
Nasal congestion 19 8.3
Shortness of breath 15 6.6
Decreased feeding 14 6.1
Abdominal pain 13 5.7
Conjunctivitis 4 1.8
Skin rash 4 1.7
Seizure 3 1.3
*IBD: Inflammatory bowel disease
The majority of children in our cohort children, the clinical characteristics of

(96.5%) did not have chronic or systemic
illnesses, and the most prominent presenting
symptom was fever (36.7%). GI symptoms
(including vomiting, diarrhea, abdominal
pain) accounted for about 24.5% of the
symptoms. Only six children (2.6%) had
MIS-C in this cohort. In comparison to the
rest of hospitalized COVID-19 children,
MIS-C children were mainly females; had
higher ESR; had lower hemoglobin levels;
and had longer hospital stay, with p values
(0.01, 0.01, 0.02, and 0.02, respectively).

To evaluate the impact of diarrhea
presence on hospitalized COVID-19

hospitalized COVID-19 children were
studied based on the presence and absence of
diarrhea in table 2. Two-thirds of children
(76%) were diarrhea positive, and four of
them (21%) were E. histolytica positive.
Although it was not statistically significant,
diarrhea manifested in COVID-19 positive
children at a younger age compared to the rest
of COVID-19 positive children (p value
0.13). Four cases of MIS-C were found in the
COVID-19 - diarrhea positive group in
comparison to 2 cases only in the COVID-19
-diarrhea negative group (p value 0.35).

Table 2: The Characteristics of hospitalized COVID-19 children, with and without

diarrhea.
COVID-19 positive — COVID-19 positive —
Variable diarrhea positive diarrhea p-value
(N=19) negative (N=6)
Male Gender 13 (68.4) 3 (50.0) 0.41
Age (year) 6.70£5.40 16.00+0.00 0.13
Vomiting 9474 0 (0.0) 0.04
Abdominal pain 5(26.3) 0 (0.0) 0.2
Decreased activity 5(26.3) 1 (16.7) 0.63
Signs of dehydration 4 (21.1) 2 (33.3) 0.54
Rhinorrhea 4 (21.1) 0(0.0) 0.22
Decreased feeding 4 (21.1) 1(16.7) 0.82
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COVID-19 positive — COVID-19 positive —
Variable diarrhea positive diarrhea p-value
(N=19) negative (N=6)
Cough 3(15.8) 0 (0.0) 0.3
Seizure 3(5.8) 0 (0.0) 0.3
Nasal congestion 2 (10.5) 0(0.0) 0.41
Fever 10 (52.6) 2 (33.3) 0.41
Sore throat 1(5.3) 0 (0.0) 0.6
Length of hospital stay 4.10+2.60 3.334+2.10 0.54
Hemoglobin 10.97+40.03 11.734+1.90 0.80
CRP 126.91£105.95 144.20+143.52 0.83
WBC 14.70+12.30 15.20+8.20 1.00
ALT 26.00+ 7.5 27.2+14.5 1.00
Albumin 3.10£1.00 3.10+£0.21 1.00
INR* 2.00+0.90 1.14+0.00 0.42

*NR=international normalized ratio

To evaluate the impact and features of
COVID-19 infection on the diarrheal illness,
the COVID-19 positive — diarrhea positive
group was compared to its age selected
control group (COVID-19 negative -—
diarrhea positive) in table 3. Although
vomiting and abdominal pain were more
prevalent among COVID-19 positive-

diarrhea positive children (p values 0.02 and
0.00 respectively), the length of hospital stay
was shorter in the COVID-19 positive -
diarrhea positive group (p value 0.04).
Children who were COVID-19 positive had
the same incidence of amebiasis as the
control group.

Table 3: Clinical characteristics of hospitalized diarrhea children, with and without

COVID-19.
COVID-19 positive — | COVID-19 negative —
Variable diarrhea positive diarrhea positive p-value
(N=19) (N=48)
Male Gender 13 (68.4) 26 (54.2) 0.30
Age (year) 6.70£5.40 9.1£6.5 0.82
E. histolytica positive 4 (21.1) 9 (18.8) 1.00
Vomiting 7 (36.9) 6 (12.5) 0.02
Abdominal pain 5(26.3) 0 (0.0) 0.00
Decreased activity 5(26.3) 22 (45.8) 0.8
Signs of dehydration 4 (26.3) 11 (22.9) 0.42
Rhinorrhea 4 (21.1) 0 (0.0) 0.00
Decreased feeding 4 (21.1) 0 (0.0) 0.00
Skin rash 3 (15.8) 0 (0.0) 0.01
Nasal congestion 2 (10.5) 0 (0.0) 0.02
Fever 10 (52.6) 21 (43.8) 0.52
Loss of taste 10 (52.6) 9 (18.7) 0.00
Length of stay in hospital 4.10£2.60 4.30£3.14 0.04
ALT 26.00£7.5 16.50+16.90 0.00
Platelets 109.15+111.9 370.8+£153.8 0.01
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Comparing hospitalized CAD to hospitalized
AAD children, vomiting and abdominal pain
were more prevalent in the CAD group,

although this did not translate to longer
hospital stay (see table 4).

Table 4: Clinical characteristics of hospitalized diarrhea children, with either COVID-19
(CAD) or amebiasis (AAD).

COVID-19 positive — COVID-19
, . . negative — E.
Variable E. histolytica negative histolytica positive | p-value
(CAD¥) -
(N=15) (AAD*¥*)
(N=9)
Male gender 11 (73.3) 4 (44.4) 0.20
Age (year) 3.2+1.0 2.4+0.9 0.06
(Median 2) (Median 1.5)
Signs of dehydration 1(9.1) 2(22.2) 0.41
Decreased activity 6 (40.0) 5(55.6) 0.5
Fever 5(33.3) 4 (44.4) 0.586
Rhinorrhea 4 (26.7) 0 (0.0) 0.1
Vomiting 4 (26.7) 1(11.1) 0.4
Skin rash 3(20.0) 0 (0.0) 0.2
Decreased feeding 3 (20.0) 0 (0.0) 0.2
Nasal congestion 2 (13.3) 0 (0.0) 0.25
Abdominal pain 2(13.3) 0 (0.0) 0.3
MIS-C 6 (40.0) 0 (0.0) 0.03
Length of stay in hospital 2.5+1.5 3.0£1.3 0.40

*CAD: COVID-19 associated diarrhea
** AAD: amebiasis associated diarrhea

In comparison to the control group who
had amebiasis only (n=9), children with both
COVID-19 infection and amebiasis (n=4)
had more vomiting and abdominal pain, with
p values 0.02 and 0.00 respectively (Table not
shown here).

DISCUSSION

To our knowledge, this is the first study to
compare COVID-19 associated diarrhea and
amebiasis associated diarrhea in children.
Several case reports and case series in the
adult literature reviewed cases of SARS-
CoV-2 and E. histolytica co-infection: cases
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included amebic liver abscess in some
patients; and fulminant colitis in others [15-
17]. A systematic review evaluated cases of
COVID-19 co-infection with different
parasites, including  amebiasis, and
recommended more attention to such co-
infection status [18].

The gastrointestinal tropism of SARS-
CoV-2 has been established, but the
mechanisms behind digestive symptoms in
COVID are still under investigation [19]. It is
accepted now that the interaction between
SARS-CoV-2 spike S glycoprotein and host
receptor proteins, like angiotensin converting
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enzyme 2, is the first step in the pathogenesis,
but more work is being carried out to explore
the successive steps [19]. Such interaction is
thought to alter gut microbiome and its
inhabitants [19]. By decreasing CD4+ cells
and lymphopenia, a study has shown that
SARS-CoV-2 infection may activate pre-
existing parasitic infections, whereas another
study has suggested a protective role of
SARS-CoV-2 mediated by gamma interferon
production [20,21].

Our study showed the gastrointestinal
symptoms to be present in about 24.5% of all
children with COVID-19. This is slightly
lower than what was previously reported in
Jordanian children, but still higher than the
pooled prevalence of 11.5% [8,13]. In
comparison to a study done in United Arab
emirates in 2020, 27% of the children
encountered GI symptoms [22]. More studies
are needed to verify the accurate prevalence
of GI symptoms in COVID children.

The prevalence of amebiasis in our control
group was 18.8%. This is lower than the
previously reported annual percentage of
amebiasis of all diarrheal illness in Jordan
(27.8%) [14]. This could be because our
study was performed during COVID-19
pandemic. Contact restrictions and social
distancing measures during the pandemic
could have dropped amebiasis frequency.
Similar findings were noticed in other studies
[23,24]. A study in Denmark in 2020
compared the number of positive stool
samples over a period of time and the effect
of social distancing. It showed that the
number of positive stool samples decreased
significantly during COVID-19 restrictions
[23]. Similar results were also found in
Cameron regarding positive cases of
typhoidal salmonellosis and amoebiasis [24].

Our study did not show a difference
between the prevalence of amebiasis in the
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COVID-19 group and the control group
(21.1% and 18.8 %, respectively, p value
1.00). This differs from the findings of other
studies which have suggested possible
protective effect of parasitic infection in
COVID-19 patients, with lower incidence
and severity of COVID-19 cases associated
with parasitic infections [21].

In this study, children with COVID-19 and
diarrhea were relatively younger than other
children who had COVID-19 only, but this
was not statistically significant. Vomiting
was more significant in the diarrhea group,
but this has not affected any other clinical
parameter, including comparable length of
hospital stay in both groups. The small
sample size might be responsible for not
showing potential differences between the
two groups.

Other than the presence of MIS-C, which
is characteristic for COVID-19, our study did
not show any differences that were
statistically significant between CAD and
AAD. These results may suggest that
outcomes from CAD were no worse than
AAD. On the other hand, when compared to
E. histolytica only group, the co-infection
with SARS-CoV-2 and E. histolytica had
more profound symptoms in children, but did
not affect length of hospital stay. Further
prospective, multi-center, larger studies are
needed to support this conclusion.

Our study had a few limitations. The
retrospective nature of the study may have
affected the reliability of data; similarly the
data recording method in medical records
may be a limitation. For example, the under-
reporting of some symptoms, such as the
presence or absence of abdominal pain or loss
of taste. The small sample size, especially in
the subgroup analysis, might have hampered
eliciting significant differences, and thus
limits generalizability of the study outcomes.
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Being a single center study was another
limitation, and could interfere with
generalizability of the results. Due to limited
initial resources, and the retrospective nature
of the study, no strain analysis was done for
COVID-19 cases, and no fecal analysis for
other pathogens was performed. Presence of
such pathogens can act as a confounding
factors in the diarrhea etiology. Long term
follow up was not done in our study due to its
retrospective design and data availability.
This study was done during winter, and this
could limit generalizability of data to other
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