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Purpose: Rotavirus is the leading cause of severe and fatal diarrhea in African children. The aim of this study is to investigate the
prevalence of rotavirus in children with acute gastroenteritis admitted to a tertiary hospital in Somalia.

Patients and Methods: 5804 children who applied with complaints of acute gastroenteritis between January 2020 and
December 2023 were examined retrospectively. Rotavirus antigens were detected in the feces of 1324 patients by qualitative
immunochromatographic analysis. The frequency of rotavirus gastroenteritis was evaluated according to age, gender and seasonal
distribution. Statistical analysis was done using SPSS version 22.0.

Results: In the years, an increase in the number of patients tested with suspicion of rotavirus and an increase in rotavirus positivity
was observed. While the positivity rate was 8.1% (n = 107) in 2020, it increased to 41.4% (n = 548) in 2023. Viral antigens were
identified in 1324 of 5804 patients (22.8%). 743 (56.1%) of the children were boys and 581 (43.9%) were girls. The incidence of
rotavirus positive cases was higher in the summer and spring months and in children aged 0-2 years (78.6%) (p<0.001). Diarrhea due
to rotavirus was seen throughout the year. The monthly rotavirus antigen positivity rate in patients admitted to the hospital due to acute
gastroenteritis reached its peak in May with 17.2%.

Conclusion: The results of this study showed us that rotavirus is a common cause of acute gastroenteritis in infants. Rotavirus
gastroenteritis, which causes significant mortality and morbidity all over the world, is still seen at a high rate of 22.8% in Somalia. We
are of the opinion that public health education, good hygiene practices and an effective vaccination program can reduce rotavirus
infection.
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Introduction

Rotavirus is the leading cause of severe diarrhea among infants and young children in both developed and developing
countries. This virus is widespread in the population and individuals can be infected multiple times throughout their lives,
usually through fecal-oral transmission.' every year, approximately 25 million people worldwide apply to outpatient
clinics, 2 million children are hospitalized 2 and 453,000 children die due to rotavirus diarrhea.”> According to the World
Health Organization’s 2013 epidemiological data, rotavirus is shown as the main cause of acute watery diarrhea in
Somalia (64%).* 85% of rotavirus deaths occur in African and Asian countries with limited resources.>* Rotavirus has
been reported to cause more than 258,000,000 infections and approximately 128,500 deaths worldwide, in children under
five years of age in 2016." Rotavirus infection causes approximately 3 million cases of diarrhea and an estimated
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55,000 hospitalizations due to diarrhea and dehydration in children under five years of age in the United States each year;
however, these infections cause relatively few deaths in the United States.’

Rotavirus diarrhea occurs at a younger age in children in developing countries than in children in developed
countries. In many African and Asian countries, the average age of children hospitalized due to rotavirus diarrhea is
69 months, and up to 80% of them are under one year old. However, in developed countries, the average age is 13—16
months and the majority of cases occur in the second year of life.%’

Seasonal fluctuations in infectious diseases, and especially in rotavirus infection, are a well-known phenomenon.®
A study on the burden and epidemiology of rotavirus diarrhea in selected African countries found that rotavirus
infections occurred in all countries throughout the year, but the prevalence generally reached its peak in the cool, dry
months.”

One of the most important reasons for the high incidence of rotavirus in Somalia is the difficulties in accessing clean
water and poor water quality. Poor hygiene and contaminated water sources contribute to the spread of waterborne
diseases such as rotavirus.'°

Some studies have reported reductions in rotavirus infections and deaths in recent years as a result of advances in safe
water, sanitation, and medical care, as well as advances in precautions and treatment, such as the use of rotavirus
vaccines.'' However, the burden of rotavirus remains high and remains a significant cause of diarrhea worldwide.'*"?

In 2013, WHO published a report recommending the use of rotavirus vaccines in all national immunization programs,
particularly in South and Southeast Asia and Sub-Saharan Africa. However, Somalia did not include rotavirus vaccine in
its routine immunization program.'*

There is only one study on the prevalence of rotavirus in children with acute gastroenteritis in Somalia. Therefore,
this study aimed to investigate the prevalence of rotavirus in children with acute gastroenteritis admitted to a tertiary

hospital in Somalia between 2020 and 2023.

Materials and Methods
Study Setting and Population

The place where the stool samples were collected is Mogadishu, the largest city in Somalia. Mogadishu, located in the
southeastern Indian Ocean region of Somalia, is a city with an urban population of approximately 3 million and limited
basic sanitation, water and sanitation services. The climate is dry and hot and rainfall is quite low.

Population and Sample
In this study, children aged 0—17 years who complained of diarrhea were targeted. A total of 5804 stool samples sent to
the Medical Microbiology Laboratory of our hospital for four years were included in this study.

Sample Collection and Method

In this study, stool samples were collected in stool containers with spoons. The samples collected from the patients were
studied daily with the rapid immunochromatographic method (Rotavirus antigen test; Turklab, Turkey) after they were
accepted to the laboratory. The sensitivity of the test for adenovirus was reported as 100%, the specificity as 99.0%, and
for rotavirus as 100% and specificity as 98.0%. After the sample was taken into collection containers in line with the
company’s recommendations, approximately 50 mg of fecal samples were taken from 3 different regions for solid
samples, diluted and dropped. Liquid samples were dropped directly into the sample compartment on the cassette in two
drops (approximately 80 puL). Samples with a colored line in the T1 region after 10 minutes were considered positive for
rotavirus. Test results, annual distributions, and demographic data of the patients were scanned retrospectively.

Ethical Consideration
Ethical approval was obtained for this study from the clinical research ethics committee of Mogadishu Somalia — Turkey
Recep Tayyip Erdogan Training and Research Hospital (date: 08.11.2023, Decision no: 879, Number: MSTH/16083) and
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the study was conducted in accordance with the Declaration of Helsinki. Since the hospital ethics committee approved
this retrospective study, all patients were anonymous, and independent informed consent was not required.

Statistical Analysis

In the evaluation of the data, the differences in the frequency distributions of the qualitative variables according to the
groups were examined with the Chi-square test and Fisher exact test. The effect of independent variables on the
dependent variable was examined with logistic regression analysis. Statistical parameters are expressed as n and %.
Statistical significance was accepted as p<0.05. IBM SPSS version 22 program was used to evaluate the data.

Results

Viral antigens were detected in a total of 1324 (22.8%). It was determined that both positivity and negativity rates increased in
the distribution of rotavirus results over the years. The rotavirus positivity rate was found to be 43.9% (n=581) in girls and
56.1% (n=743) in boys, and there was no statistically significant relationship between girls and boys (p=0.698). A statistically
significant difference was detected in the distribution of Rotavirus results according to age groups. While rotavirus positivity
was observed at very high rates in the 0-2 age group (78.6%) (p<0.001), it was determined that the rates of rotavirus positivity
decreased as the age level increased (2% for those aged 12 and above). Statistically significant differences were detected in the
distribution of rotavirus results according to seasons (p<0.001). While rotavirus positivity reached the highest rate in the
summer (32.6%), it was observed to be the lowest in the autumn (15.6%) (Table 1).

According to logistic regression analysis, differences between years (2022 is significant compared to 2020),
differences between seasons (spring, summer and autumn seasons are significant compared to winter) or differences
between age groups (3—5 age group and 6-8 age group are significant compared to 0-2 age group) have an effect on the
observation of rotavirus (Table 2).

Table | Distribution of Rotavirus Test Results by Year, Gender, Age Groups, and Seasons

Variable Rotavirus-Positive Cases (N=1324) | Total P-value
N % N (%)

Years 2020 107 8.1% 447 (7.7) 0.180
2021 226 17.1% 900 (15.5)
2022 443 33.4% 2056 (35.4)
2023 548 41.4% 2401 (41.4)

Gender Female | 581 43.9% 2520 (43.4) | 0.698
Male 743 56.1% 3284 (56.6)

Age Groups (years) | 0-2 1041 78.6% 4283 (73.8) | P<0.001*
3-5 158 11.9% 735 (12.7)
6-8 68 5.1% 370 (6.4)
9-11 31 2.3% 226 (3.9)
12+ 26 2.0% 190 (3.2)

Seasons Winter | 302 22.8% 1174 (20.2) | P<0.001*
Spring 384 29.0% 1436 (24.8)
Summer | 431 32.6% 1962 (33.8)
Autumn | 207 15.6% 1232 (21.2)

Notes: Chi Square test; a: 0.05;* distributional difference is statistically significant.
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Table 2 Logistic Regression Analysis

Variable P OR OR 95% CI
Years 20207 0.036*
2021 0.649 0.945 | (0.743-1.203)

2022 0.005* 0.770 | (0.641-0.926)

2023 0.840 0.985 | (0.853-1.138)

Gender Gender | 0.560 0.964 | (0.851-1.092)

Season Winter® | p<0.001*

Spring | p<0.001* | 0.565 | (0.461-0.692)

Summer | p<0.001* | 0.539 | (0.445-0.653)

Autumn | p<0.001* | 0.707 | (0.587-0.852)

Age groups | 0-2° p<0.001*
35 p<0.001* | 0.499 | (0.327-0.760)
6-8 0.021* 0.587 | (0.374-0.922)
9-11 0.154 0.699 | (0.428-1.144)
12+ 0.983 1.006 | (0.573-1.766)

Notes: Logistic regression analysis: a: 0.05; Nagelkerke R2; 0.022; * The
effect is statistically significant; reference.

Discussion
Rotavirus is one of the common causes of viral gastroenteritis in infants and young children.'® In Somalia, 9000 children
under the age of five die every year due to diarrhea. Inequality in access to clean water and sanitation is a major cause of
diarrhea in Somalia and other low-income countries.'®

One of the important findings of this study is that rotavirus has increased significantly in children over the years. The
positivity rate, which was 8.1% in 2020, increased to 41.4% in 2023 (Figure 1, Table 1). Consistent with our study,
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Figure | Annual distribution of rotavirus antigen positivity and negativity numbers. The annual distribution of rotavirus antigen positivity and negativity numbers. Of the
5804 children tested during the four-year period, 1324 (22.8%) were found to be positive for the rotavirus antigen, while 4480 (77.2%) were negative. Over the years, an
increase has been observed in the number of patients tested with suspicion of rotavirus and their positivity for and rotavirus. The positivity rate was seen as 8.1% (n=107),
17.1% (n=226), 33.4% (n=443), 41.4% (n=548) between 2020 and 2023, respectively.
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Tanaka et al'” reported in their study in Bangladesh that the rate of diarrheal cases attributable to rotavirus almost
doubled in the 2002-2004 period compared to 1993-1995 (42% versus 22%, P<0.001). Sarker et al'® reported 1n their
study that while the general isolation rate of rotavirus was approximately 25% in 1993—1997, this rate increased to 42%
in 2008-2012.

Osman et al'® reported a rotavirus positivity rate of 17.8% in a similar study conducted in Somalia. The frequency of
rotavirus positivity in acute gastroenteritis cases varies from country to country and even from region to region within the
same country. In the global rotavirus surveillance system bulletin, the average rotavirus positivity rate in 2008 was
reported as 21-44% in Africa, 16-42% in America, 23-57% in Asia and 13-57% in Europe.20 CDC worldwide
surveillance data revealed that 40% of 62,584 hospitalizations for diarrhea were due to rotavirus infection.”’ In this
study, the four-year prevalence of rotavirus antigen in Somalia was determined to be 22.8% (Figure 1). In similar studies
conducted in India and Venezuela, rotavirus antigen positivity was detected at rates similar to our study (24%,
21.3%).>** Our results are lower than those reported in India (36.9%)** Denmark (39%)*° and Bangladesh (40%).%¢

In this study, it was observed that there was no significant difference between girls and boys in terms of rotavirus
positivity. However, the incidence of the disease was higher in boys (56.1%) (Table 1). This situation is similar to the
findings of previous studies. While some studies reported higher but insignificant rates of rotavirus in boys than girls,>’**
other studies reported significantly higher infections in boys than girls.>**° However, the reasons for the difference in
detection rates between men and women are unknown.*®

In this study, two-fifths (40.1%) of the rotavirus gastroenteritis cases within the diarrhea group occurred in babies
younger than one year old (Figure 2). This younger age distribution contrasts with the older age distribution of children
with rotavirus gastroenteritis observed in more developed countries.®'*

Although rotavirus infection can occur at any age, symptomatic infections are mostly seen in children under 2 years
of age.® In the current study, 1041 (78.6%) of the 1320 rotavirus positivity cases were detected in children aged 0-2
years (p<0.001) (Table 1). In studies, the rate of cases in the first 2 years of age varies between 54.9% and 72%.>*> This
may be due in part to the fact that in underdeveloped environments, the peak of rotavirus diarrhea early in life may be
due to early exposure to contaminated sources, undetectable antibodies in early infancy, and overcrowding.>®
Additionally, almost all children have at least one rotavirus infection by the age of 3.’
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Figure 2 Distribution of rotavirus positivity and negativity rates by age. The distribution of rotavirus positivity and negativity numbers by age. The age group with the highest

number of patients applying to the hospital with suspicion of rotavirus and rotavirus positivity was determined as the zero age group. There was a decrease in the positivity
rate as age increased. The positivity rate in children in the zero age group is 40.1%, while it is 27.6% in the one age group and 11.0% in the two age group.
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Rotavirus shows a distinct seasonality and is known as “winter diarrhea” because it is only winter seasonal in the
Americas. However, at the most recent study on the global seasonality of rotavirus infections, 1t was concluded that in
temperate regions globally, rotavirus is more common in the cooler months, but seasonal peaks of infections can vary
widely and occur from autumn to spring.*® In the current study, rotavirus was detected throughout the year (Figure 3).
Nguyenet al** in a study conducted in Vietnam, they reported that rotavirus infection occurred throughout the year,
consistent with our study. In a systematic review on rotavirus in Africa, it was reported that rotavirus was detected year-
round in almost every country and generally exhibited significant peaks during the dry months. It has been stated that
peaks are more common in dry periods than in rainy periods, but this is not valid for every country.*® For example, In
a study compared hospital admissions for rotavirus in three Australian cities with climate factors and found that higher
temperature and humidity in the previous week were associated with a decrease in rotavirus admissions.*' In a study has
shown that the one-year periodic mode for rotavirus data correlates in reverse phase with meteorological data recorded
from November 2007 to December 2009 in Kolkata, India. In other words, it was reported in the study that as
temperature, humidity and precipitation data values decrease, rotavirus infections increase and vice versa.**

In our study, hospital admission due to acute gastroenteritis was most common in summer (n=1962) and spring
(n=1436), and rotavirus antigen positivity was most common in summer (32.6%) and spring (29.0%)(Table 1). As for the
month, the infection peaked in May (17.2%) and was followed by July (13.1%), August (10.0%) and January (8.6%).
Infection was observed as month, at least in November (4.5%), followed by September (4.7%) (Figure 3), and as
a season, at least in autumn (15.6%) (Table 1). In a study conducted in Saudi Arabia between 2004 and 2005, it was
reported that rotavirus peaked n the cooler months such as November and December and the lowest infection rates were
observed in June,”* while another study conducted in Bahrain reported that rotavirus gastroenteritis peaked in April
between 2006 and 2007.** Konca et al* partly consistent with our study, reported that the highest number of hospital
admissions due to acute gastroenteritis was observed in the autumn or spring months, and the most frequent rotavirus
antigen positivity was observed in the autumn and spring months. They detected the least number of cases in the summer
season. In the tropics, low- and middle-income countries may have an alternative environmental situation (eg water) that
may contribute to the temperature-related incidence of rotavirus infection. Seasonal indirect spread of rotavirus in
temperate regions can be explained by large seasonal changes.®*¢

It is possible to be protected from rotavirus infections with vaccination. Studies conducted abroad have reported that
there is a significant decrease in both hospital admissions and hospitalizations after vaccination.*’ *’According to the
data obtained from the Global Burden of Disease Study, rotavirus vaccine was reported to be effective and it was stated
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Figure 3 Monthly distribution of rotavirus antigen positivity and negativity rates. The Monthly distribution of rotavirus antigen positivity and negativity rates. Diarrhea due to
rotavirus has been seen throughout the year. The monthly rotavirus antigen positivity rate in patients admitted to the hospital due to acute gastroenteritis reached its peak at
17.2% in May; In the one-year period, the rates were higher in July (n=173, 13.1%), August (n=132, 10.0%) and January (n=114, 8.6%); It was observed that it was more rare
in November (n=60, 4.5%), September (n=62, 4.7%) and March (n=72, 5.5%).
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that the vaccine prevented approximately 28000 deaths in 2016 and that it would have been possible to save approxi-
mately 83200 more children if everyone had been reached that year."

To date, 33 African countries have included rotavirus vaccines in their national vaccination programmes, but many of
the countries with the highest rotavirus death rates, such as the Central African Republic, Chad, Democratic Republic of
Congo, Nigeria and Somalia, have not yet introduced.’® Changes in the seasonality of rotavirus disease after rotavirus
vaccines are made widely available will allow testing of various hypotheses proposed for the seasonal cycle of rotavirus
disease, especially in countries with year-round disease and high rates of seasonal disease. Moreover, to accurately
evaluate the effectiveness of the vaccine, a world-wide In many places, the seasonal nature of rotavirus disease should be
taken into account.’’ It is necessary to conduct continuous surveillance studies throughout the year to capture the seasons
when rotavirus is most common. Determining the seasonal epidemiology of infections may be useful in ensuring that
vaccination campaigns are carried out in seasons when relevant viral infections are most common.>?

Limitation of Study

The limitations of this study are that the hospital where the data was obtained was a tertiary health care facility, so the
profile of the cases going to primary or secondary health centers was not determined. Therefore, the findings of this study
reflect only a limited population and a specific health institution and do not fully represent the causes of diarrhea across
the country. Data on bacterial and other viral etiologies of pediatric diarrhea were not available in this study. Such data
would have been useful to monitor trends in the diarrheal burden attributable to these agents following rotavirus vaccine
implementation in Somalia.

Conclusion

In our study, it was found that the frequency of rotavirus gastroenteritis increased under the age of two and in the summer
months. The data we present here highlight the high burden of rotavirus in Africa. Continuing rotavirus surveillance in
the region will be important to provide countries with up-to-date data to guide policy-making processes for new vaccine
administration and to monitor disease trends after vaccine implementation. Additionally, this surveillance platform can be
used to evaluate vaccine effectiveness through specific studies. Although rotavirus vaccination was universally recom-
mended by the World Health Organization (WHO) in 2009, it has not yet been made part of the national vaccination
program in Somalia. This suggests that rotavirus continues to spread among Somali children and cause hospitalizations.
Our data suggest that the inclusion of rotavirus vaccine in the national vaccination programme is an urgent public health
priority, especially because of the prevalence of infection in children aged 0-2 years. Therefore, a national rotavirus
vaccination programme needs to be implemented in Somalia and urgent measures need to be taken to control the
infection.
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