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ABSTRACT

Background: Acute diarrhea is one of the most important causes of morbidity and mortality in
young children. This study was conducted to assess the prevalence of rotavirus infections in
children with acute gastroenteritis in Isfahan. Also seasonal variations and the effects of
environmental conditions, type of nutrition and child care on the prevalence of rotavirus
infections are evaluated.

Method: A total of 185 hospitalized children with acute diarrhea and 91 controls were selected by
simple random sampling. Stool specimens were obtained at the time of admission and checked
for rotavirus antigens by ELISA method. Demographic data regarding age, sex, type of nutrition
(breast-fed vs. bottle-fed) and child care (at home vs. day care-center) of children with acute
diarrhea were also recorded.

Results: Rotavirus was detected in the feces of 57 (30.8%) children with acute diarrhea and
11 (12.1%) stool samples from control children (p<0.05). 84.2% of cases with rotavirus
gastroenteritis were under 2 years of age with highest prevalence in children 6-12 months of age.
The relative frequency of rotavirus gastroenteritis was higher in winter (41.4%) than other
seasons. Bottle-fed children and those cared at child care centers showed higher relative
frequency of rotavirus gastroenteritis.

Conclusion: Rotaviruses are important and prevalent etiologic agents of acute gastroenteritis in
young children in Isfahan. Being in day care centers and bottle-feeding can serve as precipitating
factors of rotavirus diseases in this age group.
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Acute diarrhea is one of the most important
causes of morbidity and mortality in young
children. Rotaviruses are the main responsible
pathogens worldwide especially in developing
countries. They result in a large number of
hospitalizations, costs and mortalities."*

The reported prevalence of rotavirus
infections in children requiring admission to
hospitals ranges from 17.7% to 69% in differ-
ent countries.”'’ This wide range of reported
prevalence may be due to different climates,
environmental conditions and demographic
variables. However, surveillance for epidemi-
ology of rotavirus infection and its precipitat-
ing factors would help us to have a better

control on acute gastroenteritis in young
children.
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This study was conducted to assess the
prevalence of rotavirus infections in children
hospitalized with acute diarrhea in Isfahan, a
central province of Iran. Seasonal variations
and the effects of environmental conditions,
type of nutrition and child care on the
prevalence of rotavirus infections were also
evaluated.

METHODS

The study was carried out in Isfahan, in the
central region of Iran, from December 2003 to
November 2004. The study population included
185 children (52% boys and 48% girls) up to 5
years of age hospitalized for diarrhea and 91
controls of the same age and sex admitted for
causes other than acute gastrointestinal
disease. All subjects were selected by simple
random sampling. Acute diarrhea was defined
as three or more watery or loose stool daily
lasting for at least 3 and maximum 13 days.

Children with drug history of immuno-
suppressives or documented significant back-
ground disease such as immunodeficiency
syndromes were excluded.

Stool specimens were obtained at the time of
admission and carried to the hospital labora-
tory within one hour of collection. In case of
longer transport time, feces were placed at 4°C
until carried to the hospital laboratory.
Rotavirus antigen in stool samples was detected
with a commercial ELISA kit (Rotavirus ELISA
kit, DAKO-patts, Denmark). Demographic
data regarding age, sex, type of nutrition
(breast-fed vs. bottle-fed) and child care (at
home vs. day care-center) of children with
acute diarrhea were recorded.

RESULTS

Of 185 children with acute diarrhea admit-
ted to the hospital, rotavirus was detected in
the feces of 57 (30.8%) patients. In 11 stool
specimens (12.1%) of control children rotavirus
antigen was positive (p<0.05).

The mean age of subjects studied was 18+2
months without significant difference between
the case and control groups. A total of 48 pa-
tients (84.2%) with rotavirus gastroenteritis

Role of rotavirus in acute diarrhea

were under 2 years of age. The highest preva-
lence was observed in children 6-12 months of
age consisting one third of all positive cases.
The prevalence of rotavirus disease in infants
aged 1 to 6 months was 12.3%. Age spectrum
of children with rotavirus gastroenteritis was
from one month to 5 years with median age of
12 months.

Rotavirus was detected throughout the year
but relative frequency of rotavirus gastroenteri-
tis was highest in winter. Prevalence of
rotavirus disease was 12.5% in spring, 18.4%
in summer, 27.7% in fall and 41.4% in winter
with highest prevalence in January (63.6%).

In children up to 2 years of age, 15 out of 71
children (21.1%) who were breast-fed and 30
out of 67 (44.8%) who were bottle-fed had
positive stool samples for rotavirus (p<0.01).
Breast-fed infant was defined as child at the
breast with or without consuming powdered
milk. Older children consumed family food.
This pattern of nutrition was not significantly
different between the case and control groups.

Of 153 children cared at home, 41 cases
(26.8%) were positive for rotavirus antigen as
against 32 children cared at day care-centers,
only 9 subjects (28%) stool specimens were
positive for rotavirus antigen (p<0.05).

DISCUSSION

Our findings show that rotaviruses are
important etiological agents of acute diarrhea
throughout the year in Isfahan, accounting for
nearly one third of all cases with acute gastro-
enteritis. Previous studies reported higher
incidence of rotavirus infections in cooler
months of the year,>**''? although a survey
in Saudi Arabia reported a peak for rotavirus
isolate during dry, hot season.” Overall, it
seems that rotavirus disease is correlated with
dry, cool climate but its seasonality is less
apparent in tropical climates.

Because children in this study were enrolled
with random sampling method and not all
were included, our study is deficient to show
the distribution frequency of admissions for
rotavirus gastroenteritis in different months
and seasons. However, collected data show

Pak J Med Sci 2006 Vol.22 No.3 www.pjms.com.pk 283



Akbar Kazemi et al.

that in winter rotaviruses are responsible for
more admissions for gastroenteritis. Similar
studies are very limited in Iran, but a previous
study in Tehran revealed a prevalence of 15.3%
for rotavirus infection in children with acute
diarrhea.’

Almost all humans experience at least one
rotavirus infection by three years of age and
circulating rotavirus antibody remains detect-
able indefinitely." This may lead to protection
against rotavirus infection and disease or at
least milder forms of disease, which results in
lower rate of hospitalizations due to rotavirus
gastroenteritis in older children. Most of in-
fected children in our study were under 2 years
of age, with highest prevalence between 6 and
12 months. This age distribution is comparable
to previous reports.>” !>

The low rate of rotavirus disease in infants
under 6 months of age has been attributed to
higher rate of breast feeding in this age group.'
In our study the rate of hospitalization in
bottle-fed infants was about two folds higher
than in breast-fed infants. This data confirms
the role of breast feeding in protection against
rotavirus gastroenteritis, not only when used
exclusively but also even when used in combi-
nation with formula milk and weaning foods
in children with higher age.

The relative frequency of infected children
was higher in children cared at day care
centers in comparison with other subjects. This
may be attributed to higher risk of virus trans-
mission in day care centers due to more close
contacts in these environments or probably
lower rate of breast feeding in these children.
However, the significant higher prevalence in
these children emphasizes the need to pay
attention to the route of child care as an
important factor in the epidemiology of
rotavirus gastroenteritis.

Few reports are available about epidemiol-
ogy of rotavirus infection in various areas of
Iran. Further investigations are needed to
provide a more accurate picture of epidemiol-
ogy of rotavirus disease and also its serotypes
in Iran. The latter data is highly needed to
design an effective vaccination protocol against

284 Pak J Med Sci 2006 Vol.22 No.3 www.pjms.com.pk

rotavirus in future.

Rotavirus vaccines are at an advanced stage
of development; as reported by Cunliffe et
Nakagomi, universal introduction of rotavirus
vaccines into childhood immunization
programs is expected to substantially reduce
the mortality from rotavirus gastroenteritis in
developing countries (currently estimated at
702,000 annual deaths among children less
than 5 years of age)."”® But there are as yet no
WHO recommendations on production and
quality control to provide regulatory
guidance.)"” Hence improvement of rotavirus
vaccines and developing alternative vaccines
should continue.

REFERENCES

1. Glass RI, Lang DR, Ivanoff BN, Compans RW. Intro-
duction: Rotavirus- from basic research to a vaccine. |
Infect Dis 1996; 174:51-S2.

2. Bern C, Unicomb LE, Gentsch JR, Banul N, Yunus M,
Sack RB, et al. Rotavirus diarrhea in Bangladeshi
children: correlation of disease severity with
serotypes. ] Clin Microbiol 1992; 30:3234-8.

3. Arguelles MH, Villegas GA, Castello A, Abrami A,
Ghiringhelli PD, Semorile L, et al. VP7 and VP4
genotyping of human group A rotavirus in Buenos
Aires, Argentina. ] Clin Microbiol 2000; 38:252-9.

4. Perez-Schael I, Gonzalez R, Fernandez R, Alfonso E,
Inaty D, Boher Y, et al. Epidemiological features of
rotavirus infection in Caradas, Venezuela: implica-
tions for rotavirus immunization programs. ] Med
Virol 1999; 59:520-6.

5. Saha MR, Sen D, Datta P, Datta D, Pal SC. Role of
rotavirus as the cause of acute paediatric diarrhoea
in Calcutta. Trans R Soc Trop Med Hyg 1984;
78(6):818-20.

6. Gosciniak G, Sobieszczanska B, Grzybek-Hryncewicz
K. Rotavirus diarrhea in children hospitalized in
Wroclaw clinics. Przegl Lek 1990; 47(10):682-5.

7. Rybicka E, Michalik D, Wisniewska K, Namysl E,
Galinski J. Occurrence of rota-I adenoviruses in
diarrhea states of children. Med Dosw Mikrobiol 1996;
48(3-4):177-81.

8. Nieminska-Gromada B, Szych ]J. The role of
rotaviruses in digestive tract infections of hospital-
ized children with diarrhoea at the Health Care
Consortium in SokoA, Podlaski. Med Dosw Mikrobiol
1998; 50(1-2):77-87.

9. Nath G, Singh SP, Sanyal SC. Childhood diarrhoea
due to rotavirus in a community. Indian ] Med Res
1992; 95:259-62.

10. Ballal M, Shivananda PG. Rotavirus and enteric patho-
gens in infantile diarrhoea in Manipal, South India.
Indian ] Pediatr 2002; 69(5):393-6.



11.

12.

13.

14.

15.

Esquivel RM, de la Cruz CF, Guzman TMG, Vazquez
RS. Rotavirus infection in children with acute diar-
rhea in Habana City. Rev Cubana Med Trop 1989;
41(3):435-42.

Paje-Villar E, Co BG, Caradang EH, Raymundo A,
Lagamayo E, Lavadia E, et al. Non-bacterial diarrhoea
in children in the Philippines. Ann Trop Med Parasitol
1994; 88(1):53-8.

Al-Bwardy MA, Ramia S, al-Frayh AR, Chagla AH,
al-Omair AA, el-Hazmi MA, et al. Bacterial, parasitic
and viral enteropathogens associated with diarrhoea
in Saudi children. Ann Trop Paediatr 1988; 8(1):26-30.
Bernstein DI, Ward RL. Rotaviruses. In: Feigin RD,
Cherry JD, Demmler GJ, Kaplan SL. Textbook of
pediatric infectious diseases. 5" ed. Philadelphia:
Saunders. 2004, 2119-33.

Zarnani AH, Modarres Sh, Jadali F, Sabahi F,
Moazzeni SM, Vazirian F. Role of rotaviruses in chil-
dren with acute diarrhea in Tehran, Iran. ] Clin Virol
2003; 30:1-6.

16.

17.

18.

19.

Pak J Med Sci 2006 Vol.22 No. 3

Role of rotavirus in acute diarrhea

Puerto FI, Polanco GG, Gonzalez MR, Zavala JE Jr,
Ortega G. Role of rotavirus and enteric adenovirus in
acute paediatric diarrhoea at an urban hospital in
Mexico. Trans R Soc Trop Med Hyg 1989; 83(3): 396-8.
Olusanya O, Taiwo O. Rotavirus as an aetiological
agent of acute childhood diarrhoea in Ile-Ife, Nige-
ria. East Afr Med ] 1989; 66(2):100-4.

Cunliffe NA, Nakagomi O. A critical time for rotavirus
vaccines: a review. Expert Rev Vaccines 2005; 4(4):
521-32.

Wood D. WHO Informal Consultative Group. WHO
informal consultation on quality, safety and efficacy
specifications for live attenuated rotavirus vaccines
Mexico City, Mexico, 8-9 February 2005.Vaccine
2005;23(48-49):5478-87.

www.pjms.com.pk 285



