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Prevalence of enteric adenovirus among infants and young

Children Suffering From Acute gastroenteritis in Sana'a city, Yemen

Abstract :

Background: Adenoviruses,
particularly enteric adenoviruses
(EAd) can cause acute and severe

diarrhea in  young children
worldwide. This study was
conducted to determine the
prevalence of enteric

adenoviruses among infants and
children suffering from acute
gastroenteritis in Sana'a city and
to determine the predisposing
factors contributing for the virus
transmission and infection.
Subjects and methods: All 326
stool specimens were randomly
selected and collected from
children less than 5 years of age
with acute gastroenteritis
attended to two public hospitals
(Al-Thawrah General Hospital
and EI-Sabeen Maternity and
Childhood Hospital) between the
period from June 2008 to May
2009 in Sana'a city. The stool
specimens were then tested for
the enteric adenovirus antigen in
stool wusing a commercially
available enzyme-linked
immunosorbent assay Kit. The
collected data were statistically
analyzed for significance using
the Epi. Info. version 6.04.
Results: Out of the 326 studied
subjects, 36 (11%) were positive
for EAd antigen. Males were
slightly higher than females. The

highest prevalence of EAd
infection occurred in the age
group from 13 to 24 months
which was highly statistically
significant, where this prevalence
decreased sharply with older age.
The principal clinical symptoms
among positive subjects were
diarrhea (100%), abdominal pain
(86.1%), vomiting (72.2%), fever

(52.8%) and dehydration
(41.7%). The association of
positive EAd subjects with
vomiting, fever and dehydration
was highly statistically

significant. The prevalence of
EAd infection among breast-fed
subjects was lower than that
among mixed and bottle-fed
subjects with percentages of
15.6%, 40.7% and 43.7%
respectively for infants up to two
years of age.

Conclusion: It can be concluded
from this study, that enteric
adenoviruses represented one of
the most important etiological
agents of acute gastroenteritis
among children less than five
years of age in Sanaa city,

Yemen.
Key words: Enteric
adenoviruses, acute

gastroenteritis, children, Sana’a
city, Yemen.
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Introduction:

Adenoviruses are one of the most important etiological agents of
serious gastroenteritis among infants and young children less than
five years.M2B! gybgroup F enteric adenoviruses (EAd)
apparently are second only to the rotavirus a viral cause of acute
gastroenteritis in infants and young children. ' According to the
demographics, Three to five percent of all respiratory infections
and diarrhea in the USA and a higher number in developing
countries are due to Adenovirus. Antibodies to these viruses have
been detected in approximately 50% of children less than five years
of age in Asia, Africa, Europe, and South America with similar
seropositive proportions in the different populations and are spread
predominantly by the fecal-oral route. P! EAd have been
associated with protracted diarrhea which may contribute to infant
dehydration and malnutrition in developing countries. ¥ ¥ Usually
after an incubation period of eight to ten days, periodic diarrhea
occurs, with light fever, vomiting, abdominal pains and
dehydration. B! Adenovirus-associated diarrhea does not differ
from that caused by other viruses, although the duration of
symptoms may last slightly longer (3-11 days). The stools are
watery, non-bloody, sometimes with bloody and with no fecal
leucocytes. MBI They exist in all parts of the world, and are present
in year- round, but are most prevalent in spring or early summer
and again in midwinter in temperate climates. FYBI Moreover, it
seems that infection with Adenovirus is an important hygienic issue
in our country. Identifying the accurate rate of prevalence of this
virus is of particular importance, as it will help in the future
programming for the correct control and choosing specific
treatment methods for the disease in special seasons and the time of
adenovirus epidemic. Detection of Adenovirus in fecal specimens
is mainly by using ELISA with species F-specific monoclonal
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antibodies. The sensitivity of most Adenovirus ELISA compared to

cell culture or electron microscope (EM) is >90% and specificity is

usually >97%. [

The aims of this cross-sectional descriptive study were to
determine the prevalence of EAd among infants and children
suffering from acute gastroenteritis in Sana'a city and also
determine the predisposing factors contributing to the virus
transmission and infection.

Subjects and Methods :

This cross sectional study was carried out during a period of one
year, starting in June 2008 and ending in May 2009. The study
included 326 children who were less than five years of age with
acute gastroenteritis attended two public hospitals (Al-Thawrah
General Hospital and EI-Sabeen Maternity and Childhood Hospital)
in Sana'a city, Yemen. A total of 326 stool specimens were
collected from children within 48 hours following their
hospitalization for acute gastroenteritis in the two public hospitals.
Diarrheal stool was collected in a clean - leak - proof, detergent -
free and wide-necked container. All specimens were examined for
routine analysis and then stored at -20°C for further analysis. All
reagents and specimens were brought to room temperature
(20-25 °C) before beginning the test. The specimen diluted 1:5 with
the stool diluents (one gram stool to four ml of diluted wash
buffer). Mixed thoroughly and left the heavy particulates to settle.
The diarrheal stools diluted 1:2 with the specimen diluents,
phosphate- buffered saline (PBS) (pH 7.2), in a suitable container.
This fecal suspension was tested for antigens of Adenovirus using a
commercial enzyme-immunoassay (ELISA-Adenovirus) (DRG
international, Inc. USA) was used and absorbance of test. Then 100
pl from negative and positive controls were pipetted into different
wells and diluted stool specimens were pipetted in subsequent

42015 alay (10) alaall (4) 22zl 72
Akl pglall




q Prevalence of enteric adenovirus among infants and young children suffering from ISSN : 2410-7727

acute gastroenteritis in Sana'a city, Yemen | Khaled Al-Moyed, Khaled Al-Jamrah, @ ——————

Abdul Baki Al-Robasi, Abdulla Bin Nabhan, Ahmed Al-Haddad
microwells, coated with a monoclonal antibody against the group
specific antigen for all human adenoviruses and after that the wells
were incubated at room temperature for 30 minutes. At the end of
incubation, the microwells were well washed by the washing buffer
(3X) three times. Two drops of Reagent 1, containing anti-
adenovirus monoclonal antibodies with blue dye and thimerosal,
were added to each well and incubated at room temperature for 5
min. The wells were washed as mentioned before. Then two drops
of Reagent 2, containing anti-mouse antibodies conjugated to
horseradish peroxidase with red dye and Thimerosal, were added to
each well and incubated at room temperature for five min. The
wells were washed. After that two drops chromogen, tetra-methyl-
benzidine (TMB) and peroxide, were added to each well and
incubated at room temperature for five min. Finally two drops of
stop solution were added into each well. The plate was mixed
thoroughly by tapping strip holder and the result showed visually
and the absorbance was measured at 450 nm and 620-650 nm. An
absorbance equal to or greater than 0.15 unit was considered
positive. The obtained results were analyzed using Epi. Info.
version 6.04 statistical programme.

Results :

Adenoviruses were detected in 11 % (36/326) of the total
specimens. The mean age of positive EAd subjects was 16.2
months with a SD of 8.8 months. Adenovirus infection occurred
with a higher prevalence in males (12.7%: 22/173) than in females
(9.2%: 14/153), these results were not statistically significant.
Concerning the odd ratio, a male was nearly one and half time more
at risk than a female in contracting EAd infection. The highest
prevalence of EAd infection was found in the age group 13-24
months with a percentage of 23.9%, followed by the age group 7-
12 months, 1-6 months, 25-36 months and 37-48 months with
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percentages of 9.5%, 9.3%, 5.4% and 2.5% respectively. As regards
the statistical analysis, most above mentioned results were not
statistically significant, except for the age group 13-24 months with
values of (y? = 20.2, p = 0.000007). Concerning the age, the age
group 13-24 months was nearly 5 times more at risk than others age
groups in contracting EAd infection (Table 1).

Table 1: Distribution of positive EAd subjects according to
their age and gender.

Positive
Total EAd
— 2
Characters (n = 326) (n = 36) OR Cl X p
No.| % [ No. [ %
Gender
Male 173 | 531 | 22 | 127 | 16 g172 105| 03
Female | 153 | 469 | 14 | 92 |07 | 03-15 | 1.05| 030
Age/months
1-6 54 [165] 5 | 93 080323021 0064
712 63 193 | 16 | 95 |08 ] 0322 |018| 066
13-24 88 | 270 | 12 | 239 | 47 f(')zi 202 | *0.01
75-36 56 | 172 | 3 | 54 |04 | 01-14 |223| 013
37-48 20 | 123] 1 | 25 |02 0.1031- 34 | 006
49-60 55 [ 77 1 0 | 00 | 0 | 0-1.5 |336| 0.06
Crude Total | 326 1%0' 36 | 11.0

* y? > 3.84, p< 0.05 (Significant), OR >1 (at risk).

The principal manifestation among positive subjects for EAd
infection was abdominal pain, followed by vomiting, fever and then
dehydration with percentages of 86.1%, 72.2%, 52.8% and finally
41.7% respectively. There was a significant association between
EAd infection and the principal manifestation (vomiting, fever and
dehydration) (y? = 37.13, p = 0.01), (x* = 4.4, p = 0.03) and (y* =
26.4, p =0.0)Y) respectively (Table 2).
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Table 2: Distribution of positive EAd subjects according to
their clinical manifestations.

linical Total Positive EAd
marﬁ:if:eglt(;?ions (n = 326) (n = 36) X P
No. | % No. %
Abdominal pain 253 | 776 | 31 86.1 1.68 0.19
\VVomiting 94 |28.8| 26 72.2 37.13 *0.01
Fever 120 | 36.8 | 19 52.8 4.4 *0.03
Dehydration 45 | 13.8 15 41.7 26.4 *0.01

* 2> 3.84, p< 0.05 (Significant).

Bottle feeding showed the highest positivity for EAd infection,
while breast feeding showed the lowest positivity for infection with
a percentage of 43.7% (14/32) versus 15.6% (5/32). There was a
significant association between breast feeding and adenovirus
infection (32 = 6.89, p = 0.008) (Table 3).

Table 3: Distribution of positive EAd subjects according to the
type of infant's feeding.
Total Positive EAd
Type of feeding (n = 205) (n=132) 2 P
No. % No. %
Breast feeding 74 36.1 5 156 | 6.89 | *0.01
Bottle feeding 76 37.1 14 43.7 | 0.72 | 0.39
Mixed feeding 55 26.8 13 40.7 3.7 | 0.05

Total 205 | 100.0 | 32 100.0
*v2 >3 84, p< 0.05 (Significant)

Discussion :

The crude prevalence of EAd infection among the studied
subjects was 11%, and this indicates that EAd infection play a role
as one of the main gastroenteritis causes among infants and young
children in Sanaa city, Yemen, this prevalence was nearly similar
to that reported in Sweden in 1984, China in 2001 and Hungary in
2003, which were 12%, 10.8% and 11.7% respectively. PMEIE] n
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contrast, a higher prevalence of EAd infection was reported in other
studies conducted in some developing countries as Guatemala in
1990, Nigeria in 2002 and 2007 and Saudi Arabia in 2007, which
were 22.2%, 17%, 22.3% and 15.5% respectively. 1OMHIEAI8T opy
other hand, a lower prevalence was reported for EAd infection in
some developed countries as USA in 1985, France in 1999 and
Germany in 2003, which were 6.9%, 3.1% and 8.3% respectively.
(41151081 The difference between these results could be attributed to
the; age of subjects, the socioeconomic status, geographic location
of the study area, hygiene, breast-feeding, cultural habits, climate,
duration of the study and the methods used in detecting the
causative agent antigen. 2711281 [19]

The prevalence of EAd infection was slightly higher among
males with a percentage of 12.7% versus 9.2% for females and the
odd ratio was one and half time more at risk for a male than a
female. Similarly, the prevalence for EAd infection was also higher
in males than females as reported in Taiwan in 2000. M |n
contrast, the prevalence of EAd in females was significantly higher
than in males as stated in Iran in 2007. ®% In addition, another
study stated an equal rate of infection for both sexes. %

In the present study, there was a significant increased prevalence
for EAd infection in the age group 13-24 months which was 23.9%
with an odd ratio of nearly five times more at risk than other age
groups and the rate decreased sharply with older ages as seen in
table 1. These results were much lower than that documented in
Taiwan and Iran among infants below the age of 12 months which
were 85% and 81% respectively. M1 Byt the predominant of
EAd infections among the age group 13-24 months agreed with that
reported in Bangladesh, 1993. ! In endemic developing countries
in general, EAd affects predominantly infants aged 6-12 months
old. M This reason may be attributed to that most diarrheal
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illness occurred in the first two years of life of infants, especially in
developing countries, where malnutrition among mothers
predominate the use of bottle feeding rather than breast feeding
which could be a source of infection when the milk is prepared with
contaminated water or under poor hygienic conditions, in addition
as known, this type of feeding will not develop or improve the
immune system of these infants, thus they are usually exposed to
many diseases during that period of their life.

The EAd infection is a disease with specific manifestation
occurring in infants and young children and affecting mostly the
gastrointestinal tract. 1 |n  this study, the principal
manifestation among positive subjects for EAd infection was
abdominal pain with a percentage of 86.1%, but without a
statistically significant association. This result was nearly similar to
that reported in Bangladesh and Iran which were 76.4% and 86.4%
respectively. 09 In contrast, lower results were reported in
France and Saudi Arabia which were 24.2% and 20.8%
respectively. ™M™ |n addition, vomiting was the second more
common manifestation among positive subjects for EAd infection
with a percentage of 72.2% and this result was highly statistically
significant with a value of (x*= 37.13, p= 0.01). Slightly higher
results were reported in Iran and Saudi Arabia which were 86.8%
and 85.2% respectively. ™Ml |n contrast, lower results were
documented in USA and Taiwan which were 52% and 42%
respectively ™ 1 Fever was accompanied with 52.8% of positive
subjects for EAd infection and this result was statistically
significant with a value of (3* = 4.4, p= 0.03). A nearly similar
result was reported in Denmark which represented 58% of positive
subjects for EAd infection. ?? In contrast, a higher result was
reported in Iran, where fever accounted for 87.7% of positive
subjects for EAd infection. ™ The presence of fever among
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positive EAd subjects indicate the occurrence of viremia in these
patients in general. ?? Finally, dehydration represented 41.7%
among positive subjects for EAd infection and this result was
highly statistically significant with a value of (x* = 26.4, p= 0.0Y)
as seen in table 2. This result was nearly similar to that reported in
Nigeria, where dehydration was found in 49% of positive cases for
EAd infection. *? A higher result was reported in Iran, where
dehydration occurred in 88%. ™ In contrast, a lower result was
reported in Saudi Arabia, where only 23% of the cases showed
dehydration. ™ Thus, dehydration is considered as an important
manifestation of acute diarrhea due to EAd infection.

In this study, the prevalence of the EAd among breast feeding
was 15.6% for infants up to 2 years of age as seen in table 3, this
result was statistically significant with value of (3* = 6.89, p =
0.0Y). In addition, this result was lower than the prevalence of
bottle feeding and mixed feeding with percentages of 43.7% and
40.7% respectively. This finding was nearly similar to that reported
in Iran in 2006, where the prevalence of breast- feeding and bottle-
feeding were 19.2% and 47.8% respectively for infants up to nine
months of age. **! The low prevalent rate of EAd infection among
breast-fed infants explained the acquiring of passive immunity from
their mothers. !

Conclusion:

This study revealed that adenovirus is one of the most important
etiological agents of acute gastroenteritis among infants and young
children less than five years in Sana’a city, Yemen. However, the
impact of these viruses in Yemen is yet to be fully studied and
determined.
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