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Abstract

Background: Rotaviruses are the single most important causative agent of acute neonatal
enteritis in most avian and mammalian species including humans. Rotaviruses infections have
also been shown to be associated with the elderly, immunocompromised individuals and more
recently with epidemic diarrheal illness in adults.

Obijectives: To study the incidence and the effect of seasonality on the prevalence of
rotaviruses in Al-Ain, United Arab Emirates.

Study design: A total of 650 stool samples submitted to the laboratories of two University
Teaching Hospitals (Al-Ain and Tawam) and a private hospital (Oasis) were examined for
the presence of rotaviruses from January 1990-December, 1992, using a commercially available
latex agglutination assay. The meteorological data (temperature. relative humidity and rain-
fall) recorded during the sampling period was analyzed statistically to examine the effect of
seasonality on the prevalence of rotavirus cases in Al-Ain, United Arab Emirates.

Results: Rotavirus was detected in 21.4% of the samples examined. The predominant
number of positive cases (35%) were in the 7-12 months age group. It was interesting to find
rotavirus-positive cases in as low an age group as <3 months (3.6%) and as high as 10 years
(8.04%). There was no significant difference on infection rates between male and female
groups in the study. However, there was a significant difference between the national (38.18%)
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and non-national children (61.28%). The higher rate of the latter may be due to import of
infections. There appeared to be a seasonal pattern of rotavirus occurrence in the cases
studied. with a marked increase in the number of positive cases during the months when the
relative humidity was low (25 45%) and there was no rainfall.

Conclusions: Rotavirus was detected in all age groups with a predominance in 7. 12 month
age groups. and a higher incidence in non-nationals. There was a muarked ncrease in the
number of positive cases during the months when the relative hunudity was low (25 45%)
and there was no rainfall. These findings are discussed in relation to the epidemiology and
prophylaxis of rotavirus infections.

Rey words: Rotavirus: Epidemiology; Seasonality; Relative humidity: Temperature: United
Arab Emirates

1. Introduction

Following the discovery ol rotavirus in the feces of calves suffering from diarrhea
(Mebus et al.. 1969). and in biopsy specimens of an infant’s intestinal tissue ( Bishop
et al.. 1973). it has been reported that rotaviruses are ubiquitous animal and human
pathogens that cause significant diarrheal diseases in most mammalian and avian
species (Flewett et al., 1974: Flewett and Babiuk. 1984: Estes and Cohen. 1989:
Kapikian et al.. 1974: Kapikian and Chanock. 1990; Middleton et al.. 1974). More
recently. rotaviruses have been shown to be involved in causing extra-intestinal
infections in immunodeficient children (Gilger et al., 1992). They have been associ-
ated with enteritis particularly in young animals (under one month of age) and in
infants (six months to two ycars). Epidemics of rotavirus among adults ( Hrdy. 1987,
Hung. 1988) and the elderly have also been described ( Kapikian and Chanock.
1990). 1t has been estimated that over 500 x 10° cases of diarrhea occur annually in
humans. resuiting either directly or indirectly in approximately 10 x 10° deaths, of
which approximately 1 x 10° deaths have been attributed 1o rotaviruses ( DeZoysa
and Feachem. 1985; and Ratafia, 1987). Despite their significant involvement in
pediatric diarrhea. the role played by these viruses remained undetermined in human
populations in the United Arab Emirates (UAE). The present project, therefore.
was designed to define the role of rotaviruses in pediatric hospitalized diarrheal
cases. This information has shed some light on the role of these viruses in acute
viral enteritis in the local population. In addition it defined the eflect of seasonality
on the prevalence of rotavirus in this part (Al-Ain) of the UAE.

2. Materials and methods

Stool samples were collected from the pediatric wards of hospitalized children
suffering from diarrhea in the Al-Ain Medical District. The Al-Ain Medical has
three main hospitals serving a population of approximately two hundred thousand.
Al-Ain Hospital (serving mainly expatriates but UAE Nationals arc also served
here) and Tawam Hospital (serving mainly UAE nationals but a limited number of
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expatriates, mainly hospital employees or cases referred from Al-Ain hospital arce
also served here) are the large teaching hospitals with 420 beds and 245 beds
respectively. The third hospital, Oasis Hospital is a private hospital which serves
both populations and has 45 beds.

Stools or rectal swabs were collected in sterile containers and sent immediately to
the laboratories of the respective hospitals for rotavirus analysis. These samples
underwent routine bacteriological or parasitological examination. The samples were
examined for the presence of rotavirus using commercially available latex agglutina-
tion assay ( Rotazyme, Abbott Laboratories, IL, USA or Rotalex, Orion Diagnostica.
Espoo, Finland). The statistical analysis was performed using different computer
software. Z-Test was applied to determine the significant difference between the two
populations. The data was processed on DOS 5.0 editor for statistical analysis on
Statistical Package for Social Sciences (SPSS) software. Harvard Graphics software
was used for the graphical presentation of both clinical and meteorological data.

3. Results

Between January, 1990 to December, 1992, a total of 650 stool samples were
analyzed for the presence of rotavirus. Rotavirus was detected in a total of 139
(21.4%) of the samples submitted to the three hospitals. It was interesting to note
that none of the samples which were positive for rotavirus were positive for any
other infectious agent. Rotavirus was detected in all age groups under study (Fig. 1).
However, it was predominant in the 7-12 month age group (34.82%). It was
interesting to note that rotavirus was present in diarrheal cases in the age group
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Fig. 1. Prevalence of rotavirus in different age groups.
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under three months as well as in the group of over 10 years of age. The rotavirus-
positive cases were anaiyzed statistically to determine if there was any significant
difference between different sex groups (rotavirus was detected in 43% of male and
537% of female stool specimens) and no significant difference between the two groups
was observed. The rotavirus-positive cases were also analyzed to determine it there
is any difference between the local (nationals) [38.18%] and cxpatriate [61.82%4]
populations and a significant difference (P <0.01) between the two populations was
observed.

To determine the effect of seasonality on the prevalence of rotavirus in diarrheal
cases, the meteorological data on temperature, relative humidity (RH ) and rainfall
(RF) during the sampling period (January, 1990-December. 1992) was obtained
trom the Division of Metcorology. Department of Agriculture, Al-Ain, United Arab
Emirates. Rotavirus was detected throughout the year with its predominance during
the months with low RH and no rainfall, and during the months with relatively low
temperature (Fig. 2).
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4. Discussion

Rotaviruses remain an important pathogen-inducing diarrhea in infants and young
children in both developed and developing countries of the world. In Al-Ain the
population is mixed, i.e., locals and expatriates representing the Middle East, South
East Asia, the Subcontinent, North America, Australia and Europe. Therefore, the
presence of rotavirus in the Al-Ain population was not a surprise. Rotavirus was
detected in all age groups under study and predominately in the 7-12 months age
group. It was interesting to note that rotavirus was also recovered in the group of
less than 3 months of age. This agreed with the age incidence observed in Nigerian
(Oyejide and Fagbami, 1988), Native American Indians in the United States
(Santosham et al., 1985) and Mexican children ( Velazquez et al., 1993). The increas-
ing incidence of rotavirus in children after the age of 6 months coincided with the
age weaning usually begins and with the age at which maternally derived antibodies
start to decline. Rotavirus have been reported in adults and the elderly (Bourgeois
et al., 1993; Hrdy, 1987; Pryor et al., 1987). In the present study we also observed
rotavirus in older children (>10 years). The importance of rotavirus in this age
group and in adults needs further investigation.

The role of seasonality in rotavirus dissemination is poorly understood. In our
study rotavirus was detected throughout the year, with its predominance during the
months with low RH, no rainfall and with relatively low temperature. Cook et al.
(1990) have analyzed the data from 34 global studies to investigate the seasonal
patterns of rotavirus gastroenteritis and considered their implications on the trans-
mission of the virus. According to their report the global pattern of rotavirus is
quite distinct, with its predominance in the cooler months only in the Americas. In
most of the world the virus is present throughout the year, which suggests that a
low level of transmission occurs all the year round and that humans are a suitable
reservoir. The results of our study taken together with the findings of Cook et al.
(1990) suggest that temperature alone does not account directly for this broad
seasonal pattern and that other environmental factors like RH probably play a
significant role in the dissemination of rotaviruses ( Ansari et al., 1991; ljaz et al..
1984; 1985a,b, 1987; Sattar and Ljaz, 1987).

Al-Ain is located 150 km east of the capital city of Abu-Dhabi and is 400 meters
above sea level. It is a traditional oasis with a climate ranging between a relatively
cool, dry winter and a hot, dry summer. The percentage incidence of rotavirus
infection during all the years of study revealed that it peaks in the months of March,
April, May. October, November and December (Fig. 2). A comparison of meteoro-
logical data with rotavirus percentages throughout the year revealed a significant
relationship of the monthly temperature, RH, and RF with rotavirus frequency.
More rotavirus-positive cases occurred when there was low temperature, low RH
and no RF. Fewer cases occurred in the months with high temperature, RH and
rainfall.

In conclusion, our observations point towards an endemicity of rotavirus infection
in the area studied. The infection was more frequent during the cooler, less humid
months and in the periods of low RF. Further studies are indicated to extend this
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to the other regions of the country. particularly those situated on the coast where
RH is much higher throughout the year than in Al-Ain. The virus appears to be
responsible for inducing enteritis in the age groups studied (<3 months to > 10
years). Rotavirus has been recovered in diarrheal cases among adults and the elderly
{Bourgeois et al., 1993; Hrdy. 1987: Hung, 1988: Kapikian and Chanock, 1990).
Further studies need to be done to look into the possible involvement of rotavirus
infections in similar age groups here in Al-Ain and other parts of the UAE, with
particular reference to the involvement of different rotavirus serotypes. The informa-
tion obtained from such studies should be heipful in designing a rotavirus vaccine
to control these infections.
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