DOI: 105152 /cjms.2019957
CYPRUS JOURNAL OF

MEDICAL SCIENCES

Original Article
]

Epidemiological Surveillance of Rotavirus and Adenovirus among
Patients with Acute Gastroenteritis: A Single-Center Experience in
Northern Cyprus

Emrah Giler' ©©, Buket Baddal?® ©©, Meryem Guvenir* 0, Kaya Ster®

'Department of Medical Microbiology and Clinical Microbiology, Near East University School of Medicine, Nicosia, Cyprus
2Department of Pharmaceutical Microbiology, Near East University School of Pharmacy, Nicosia, Cyprus

3Near East University Research Center of Experimental Health Sciences, Nicosia, Cyprus

“Near East University Vocational School of Health Services, Nicosia, Cyprus

*Clinical Microbiology and Infectious Diseases, Near East University School of Medicine, Nicosia, Cyprus

ORCID IDs of the authors: E.G. ORCID ID: 0000-0002-1635-005I; B.B. ORCID ID: 0000-0003-3319-2179; M.G. ORCID ID: 0000-0002-9702-
9947; K.S. ORCID ID: 0000-0002-2565-3425.

Cite this article as: Giler E, Baddal B, Givenir M, Sier K. Epidemiological Surveillance of Rotavirus and Adenovirus among Patients with
Acute Gastroenteritis: A Single-Center Experience in Northern Cyprus. Cyprus J Med Sci 2019; 4(3): 229-34.

BACKGROUND/AIMS
The aim of this study was to determine the prevalence of rotavirus and adenovirus in patients with acute gastroenteritis referred to a
tertiary hospital in Northern Cyprus and fo investigate the distribution of viral infections according to age, sex, and season of the year.

MATERIALS and METHODS

In this retrospective study, a total of 503 stool samples for rotavirus and 490 samples for adenovirus detection from 527 patients
were received and examined in the hospital microbiology laboratory between September 2015 and September 2018. A qualitative
immunochromatographic rapid antigen test was used for viral antigen screening in stool specimens collected from participants.

RESULTS

In 96 out of 527 patients with acute gastroenteritis in the age group 0-92 years, at least one of the rotavirus and/or adenovirus antigens
was detected as positive. Sixty-four (12.7%) of 503 screened patients were positive for the rotavirus antigen, while the adenovirus
positivity was detected in 47 (9.6%) of 490 patients. Ten (1.9%) patients were positive for both viral antigens. The positivity of adenovirus
was significantly higher in males than in females (p<0.05; p=0.038). Rotavirus-positive (n=30, 46.9%) and adenovirus-positive (n=3l, 66%)
cases were identified as the most common in the age group 0-2 years. Both viral antigens were observed most frequently in the summer
season (rotavirus, adenovirus: p>0.05; p=0.2I5, p=0.518, respectively).

CONCLUSION

Acute viral gastroenteritis was most prevalent in the age group 0-2 years among the patients. Rotavirus and adenovirus gastroenteritis
could be detected during all seasons in Northern Cyprus, highlighting the importance of rotavirus surveillance particularly in the summer
months.
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INTRODUCTION

Acute gastroenteritis (AGE), characterized by the sudden onset of symptoms, including diarrhea, nausea, vomiting, and
abdominal pain, is a major cause of morbidity and mortality worldwide, and it can be life-threatening, particularly for
young children in underdeveloped and developing countries. AGE is caused by a range of bacterial, viral, and parasitic
pathogens, as well as by toxins, chemicals, and other noninfectious agents. While the implementation of increasing hy-
giene and preventive measures has significantly reduced the number of cases of bacterial and parasitic AGE, an increase
in the frequency of viral infections and outbreaks has recently been observed in Europe and the United States (1, 2). Ap-
proximately 1.3 million deaths worldwide are attributed to diarrheal diseases (3). While both community-acquired diar-
rhea (CAD) and hospital-acquired diarrhea (HAD) are associated with increased health care costs, including treatment
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and hospitalization, in developing countries, rotavirus gastro-
enteritis alone results in 27 million hospital and outpatient visits
and 527000 deaths among children <5 years of age, with an es-
timated annual freatment cost of $325 million and total societal
costs of $423 million (4).

Gastroenteritis is the second leading cause of infectious-dis-
ease-related deaths in children <5 years of age, and viruses are
recognized as the most common known agents of AGE (5-7).
Among these, adenovirus and rotaviruses are frequently iden-
tified as etiological agents of gastroenteritis, and they are re-
sponsible for the majority of hospital admissions in infants and
children (8). In childhood infections, the etiological agents and
severity of the disease vary with age, season, and geographical
regions. Therefore, an accurate detection of causative agents in
AGE cases is critical in tfreatment and follow-up.

Rotaviruses are double-stranded RNA viruses, which are trans-
mitted via the fecal-oral route, and they commonly lead to ep-
idemic outbreaks that present with fever, vomiting, and diarrhea,
particularly during the winter season. Considered as the most
common cause of all severe gastroenteritis in newborns and chil-
dren worldwide, rotaviruses are responsible for 20%-50% of vi-
ral gastroenteritis cases (9 10). Epidemiological studies show that
the percentage of rotavirus gastroenteritis is 20%-40% in Europe,
40%-50% in America, 30%-50% in Asia, and 10%-65% in Africg,
while this rate varies between 10% and 40% in Turkey (II-14). Rota-
virus gastroenteritis is also associated with a significant economic
burden for the health care system, including medical visits, hospi-
talizations, and treatment costs, as well as for families accounting
for the parent work days lost and childcare related costs (I5).

Enteric adenoviruses represent other important etiological
agents of serious gastroenteritis among infants and young chil-
dren. Of the 57 identified adenovirus types, only adenoviruses
type 40 and 4l were been reported to be associated with diar-
rhea (16). Adenovirus-induced AGE is spread predominantly by
the fecal-oral route and is associated with protracted diarrhea
that may contribute to infant dehydration and malnutrition (17).
Similar to rotavirus, infection with adenovirus can cause severe
disease, increased mortality, and a prolonged hospital stay (18).

The detection of viral gastroenteritis agents is highly important
in terms of local epidemiology, monitoring, and surveillance of
the disease, which would allow timely implementation of con-
trol measures. To the best of our knowledge, there are no data
available for the epidemiological surveillance of rotavirus- and
adenovirus-associated AGE in Cyprus in the literature. There-
fore, in this study, we aimed to screen stool specimens of pa-
tients from all age groups, admitted to a tertiary hospital in
Cyprus and diagnosed with AGE, for rotavirus and adenovirus
antigens, and to determine the prevalence and the distribution
of these viruses according to sex, age, and season of the year.

MATERIALS and METHODS

Study Setting

The study was performed at Near East University Hospital
in Northern Cyprus. This hospital has 500 inpatient beds and
serves about 146,000 outpatients and 6,500 inpatients; approxi-
mately 3,000 surgeries are performed annually.
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Due to the retrospective nature of the study, no ethical approval
was required. The study was conducted according to the Hel-
sinki Declaration. All patient data were anonymized, therefore
no informed consent was required.

Specimen Collection

Acute diarrhea is defined as three or more loose or loos-
er-than-normal stools within a 24 h period. Fecal specimens
from 527 patients (n=195, 37% inpatients; n=332, 63% outpatients)
diagnosed with AGE in the hospital and related clinics between
September 2015 and September 2018 were included into this
retrospective study. Out of the 527 clinical specimens, 503 were
screened for rotavirus, whereas 490 of the stool samples were
investigated for the presence of adenovirus as requested by
the physician. Demographic features of all cases were record-
ed. Data from patients who were positive for the presence of
parasites in stool microscopy and/or positive for the parasite
antigen tests and who were found to be positive for Salmonella
spp./ Shigella spp. cultures were excluded from the study. Pa-
tients who had diarrheal symptoms at admission or developed
diarrhea symptoms within 48 h of admission were considered
to have CAD. If symptoms occurred 248 h after admission, then
HAD was assumed.

Laboratory Virus Antigen Testing

Stool samples were screened using the qualitative immunochro-
matographic rapid test kit (BioNexia BioMérieux, Marcy-I'Etoile,
France) for rotavirus and adenovirus antigen screening accord-
ing to the manufacturer’s recommendations.

Statistical Analysis

Medical records for enrolled study participants were reviewed,
and information such as sex, age, date of sample collection, and
diagnosis at admission was collected. The distribution analysis of
rotavirus and adenovirus prevalence according to gender, age,
and season was performed with the Statistical Package for the
Social Sciences version 15.0 (SPSS Inc; Chicago, IL, USA), using
Pearson’s chi-square and Fisher’s exact tests for statistical anal-
ysis. A p-value <0.05 was accepted as statistically significant.

RESULTS

Diarrhea Classification

This study enrolled 527 individuals with diarrheal symptoms. A
total of 479 of the cases (90.9%) were defined as CAD, and 48 of
the cases (91%) were defined as HAD.

Rotavirus and Adenovirus Detection Rates

A total of 527 patients with AGE were included in this study. Pa-
tient specimens were subjected fo rotavirus (n=503) and adeno-
virus (n=490) antigen screening. Study participants were in the
age group 0-92 years, in which 272 (51.6%) of the patients were
males, and 255 (48.4%) were females. While 64 of 503 (12.7%)
patients were detected fo be positive for rotavirus antigen, 47
of 490 (96%) patients were positive for adenovirus antigen.
Ten patients (19%) showed positive results for both antigens,
whereas 96 patients (18.2%) were positive for at least one of the
two antigens tested.

Rotavirus and Adenovirus Detection Rates According to Sex
Among rotavirus-positive patients, 38 (59.4%) were males, and
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26 (40.6%) were females. In adenovirus-positive patients, 3l
(66%) were males, and 16 (34%) were females. The adenovi-
rus positivity was significantly higher in males than in females
(p<0.05; p=0.038), whereas no statistically significant difference
was observed for rotavirus positivity between males and fe-
males (p>0.05; p=0.201) (Table I).

Rotavirus and Adenovirus Detection Rates by Age Group

The median age of study participants was 112 (range, 0-92
years). Rotavirus-positive (n=30, 46.9%) and adenovirus-posi-
tive (n=31, 66%) cases were most commonly observed in the age
group 0-2 years. When cases of viral antigens were evaluated
according to age groups, the prevalence of adenovirus was ob-
served to be most frequent in the 0-2 years age group and to be
particularly high in the 0-5 years age group, which was statis-
tically significant (p<0.05; p=0.000). On the contrary, there was
no statistically significant difference between the age groups of
patients for rotavirus positivity (p>0.05; p=0.539) (Table ).

Seasonadlity of Rotavirus and Adenovirus

Among patients with AGE, both viral antigens were most com-
monly found during the summer. As shown in Figure |, 22 (34.4%)
of the patients were detected as positive for the rotavirus anti-

TABLE |. Distribution of the rotavirus and adenovirus positivity ac-

cording fo the age group and sex

Rotavirus Adenovirus Total positive
Agegroups  positivity n (%) positivity n (%) patients n (%)
0-2 30 (469) 31(66) 61 (55)
3-5 12 (18.8) 13(27.7) 25(22.5)
6-14 10 (15.5) 2(42) 12 (10.8)
>4 12(18.8) 1.1 13.(11.7)
TOTAL 64 (100) 47 (100) 111(100)
p 0.539 0.000*
Sex
Male 38 (594) 31(66) 69 (62.2)
Female 26 (40.6) 16 (34) 42(378)
TOTAL 64 (100) 47 (100) 111(100)
p 0.201 0.038*
*p<0.05 significant
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gen, and 17 (36.2%) of the patients were detected as positive for
the adenovirus antigen in the summer months. Both of the virus-
es were most frequently observed in June, while rotavirus was
equally observed in February. There was no statistically signif-
icant difference between the positivity for both antigens with
respect to seasonal distribution (rotavirus, adenovirus: p>0.05;
p=0.2I5, p=0.518, respectively). The distribution of viral antigens
according to months is shown in Figure 2.

DISCUSSION

Diarrheal diseases represent a major health problem, particu-
larly for children in developing countries. Data from a plethora
of studies indicate that more than | billion children are referred
to hospitals due to diarrheal symptoms each year, and approxi-
mately 700,000 children lose their lives because of diarrheal dis-
eases (19). Viral gastroenteritis is the leading cause of diarrheal
disease representing 30%-40% of all cases reported. Detection
of the causative agent of AGE that is viral in origin is critical for
an appropriate freatment and implementation of preventive
measures. Epidemiological factors such as age, season of the
year, and geographic features, in addition fo laboratory tests
and clinical characteristics, have been proven as useful in dif-
ferential diagnosis. To the best of our knowledge, this study
represents the first epidemiological surveillance report of viral
gastroenteritis in Cyprus. In this 3-year retrospective study, the
prevalence of acute viral gastroenteritis was found to be 18.2%,
providing evidence supporting its importance in childhood di-
arrhea.
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While also commonly seenin adults, rotaviruses and enteric adeno-
viruses are among the most important agents of viral gastroenteri-
tis in children. Rotavirus-induced gastroenteritis usually presents
for 5-8 days with fever and vomiting. The clinical scenario in ne-
onates and children, if not treated, may be fatal due to electrolyte
and fluid loss. Although the incidence of rotavirus infections varies
according to age and season, they are responsible for 20%-50% of
AGE cases worldwide (10, I1). Positivity rates of rotavirus and ade-
novirus may also vary in different geographical areas due to differ-
ent detection methods and targeted populations. The prevalence
of rotavirus in AGE patients in Turkey during the 2013-20I5 period
was 14.8% (20). In France and Spain, epidemiological data indicate
that the prevalence of rotavirus-associated AGE is 21%. The same
incidence is 35% in Italy and 38% in Finland, while in Ching, the ro-
tavirus positivity among CAD and HAD cases was reported as
22% (21-24). In our study, the incidence of rotavirus gastroenteritis
was 121% in all CAD and HAD cases investigated in Cyprus, consis-
tent with studies conducted across Turkey.

Adenoviruses are the second leading cause of acute and pro-
longed diarrhea after rotaviruses. Among them, enteric sero-
types 40 and 4l from the subgenus F are most frequently associ-
ated with gastroenteritis. Studies from multiple countries indicate
that the frequency of adenovirus-induced viral gastroenteritis
ranges between 6% and 30%. In England, data collected from 116
UK children confirmed the presence of adenovirus in 2% of cas-
es investigated, while a 5-year study from Ireland indicated the
prevalence of gastroenteritis with adenovirus origin at 13.7% (25).
In Italy, the rate of detection of enteric adenoviral gastroenteritis
in pediatric population was 23% (26). In a pediatric ward in Iran,
the adenovirus positivity in children aged <5 years was reported
to be 14% and 8%, for adenovirus serotypes 40 and 4|, respective-
ly (27). Similarly, in one of the first reports on enteric adenoviruses
in India, data from three different cities and 439 hospitalized pa-
tients revealed the virus incidence as 7%-9% (28). In a study by
Qui and colleagues (29), the adenovirus positivity was detected
in 79 (289%) of 273 children with diarrheg, including seven differ-
ent serotypes (human adenovirus 40, 4, 3,2, 1, 5, and 57) in China.
On the other hand, a marked decrease in rotavirus detection was
observed among unvaccinated preschool children in the Neth-
erlands during the rotavirus season (January-April), where the
rates of positivity were as low as 0.6% in 2014 compared to 11.2%,
69%, 6.8%, and 6.7% in 2010, 2011, 2012, and 2013, respectively (30).
When pediatric age groups are evaluated, epidemiological data
from Turkey demonstrated that the highest viral antigen positivity
in children 13-24 months of age was 24.5% and 8.2% for rotavi-
rus and adenovirus, respectively (20). In the study conducted by
Hamkar et al. (31), it was shown that the rotavirus positivity was
most frequently seen in the group aged <l year, while the adeno-
virus positivity was detected predominantly in the age group 2-5
years. In our study, the prevalence of adenovirus in children aged
0-5 years was 12% (n=44/352), 19% (n=3/138) in cases older than
5 years, and 96% (n=47/490) in all age groups. Consistent with
previous reports, our data suggest that adenoviruses are more
frequently seen in children aged 0-5 years.

When previous studies on the association of demographic data
and incidence of rotavirus and adenovirus gastroenteritis were
analyzed, no statistically significant relationship was found be-
tween the two viral antigens and gender (32-34). In our study,
there was no statistically significant relationship between rota-
virus gastroenteritis and gender, whereas adenovirus gastro-
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enteritis was significantly higher in males. Similarly, a number
of previous studies reported that adenovirus gastroenteritis is
more common in males (34, 35), although a few reports indicat-
ed no statistically significant association between adenovirus
gastroenteritis and gender (36, 37).

The seasonal distribution of rotaviruses is well known. Global sur-
veillance studies show that rotaviruses are the leading cause of
gastroenteritis, typically starting in autumn and continuing during
the winter months with a peak of viral gastroenteritis hospitaliza-
tions in the winter. In their landmark study, Cook et al. (38) demon-
strated that rotaviruses had a distinct seasonal peak in countries
with temperate climates but were seen year-round in the tropical
setting. A large cohort study in hospitalized pediatric patients in
Germany indicated that rotavirus infections are most frequently
observed from January to April, while adenoviruses were de-
tected mainly in December with a second peak in March (39).
Although adenovirus infection rates are similar in every period
of the year, there is a trend of statistically insignificant increase
in summer months. In the study by Bicer et al. (40), it was empha-
sized that summer was the peak season for enteric adenovirusin-
fections, with July (173%) and August (209%), having the highest
incidence rates. Our results indicate that both viral gastroenteritis
agents were most commonly detected in the summer, although
this was not statistically significant. Due to the Cyprus climate,
which is hot in the summer and mild with low rainfall rates in the
winter, the viral pathogens can be found at similar rates during
different seasons. Data obtained in this study highlight that the
surveillance of rotavirus gastroenteritis in summer months is of
critical importance. The number of patients included in this study
and the lack of screening for both viral antigens in each patient
sample were among the limitations of this study.

To the best of our knowledge, this study represents the first re-
port of epidemiological characteristics of rotavirus- and adeno-
virus-associated AGE in Cyprus. AGE associated with the viral
pathogens studied was most commonly observed in the age
group 0-2 years, whereas both agents were responsible for en-
teric infections in other age groups. Our findings highlight that
rotavirus and adenovirus infections can be seen among patients
with AGE during all seasons on the island, with adenovirus infec-
tions being more frequently observed in males. In summary, we
conclude that the early diagnosis of viral pathogens in patients
with AGE and the implementation of a multicenter surveillance
system in Cyprus will prevent severe disease manifestations and
would allow rapid and more effective prevention strategies.
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