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Gastroenteritis caused by rotavirus infection is one of the major healthcare
problem affecting millions of children all over the world. WHO has recommended vaccine against rotavirus to be involved in the national immunisation programmes. In Iraq, rotavirus vaccine has been started since 2012 and
in the current study, we aimed to estimate the effectiveness of rotavirus vaccine in Babylon city, Iraq. Faecal samples were obtained from children presented with diarrhoea during the period beginning in October 2016 until August 2017. The age range was 6-60 months and history of rotavirus vaccine
was checked. Latex test for detection of Rotavirus analysed specimens. We
examined 349 children with diarrhoea; the rotavirus antigen was detected in
169 faecal specimens from children with diarrhoea (48%). For those who are
infected with rotavirus antigen, 44 (26%) were previously vaccinated against
rotavirus and 125 (74%) were not. These results indicated that children who
did not receive rotavirus vaccination have 4.679 folds increased the risk of
having positive rotavirus antigen infected diarrhoea. Furthermore, low percentages of vaccinated children with positive rotavirus antigens detected in
their stool were seen in most age groups except for those between 25–36
months with no gender differences. Additionally, more percentages were in
the urban area and artificial feedings. The effectiveness of rotavirus vaccine,
in the present study, has been confirmed in reducing the burden of rotavirus
gastroenteritis in young children in Babylon city, Iraq. However, huge effort
needs to be done in order to have more children received rotavirus vaccine.
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INTRODUCTION
In developing countries, diarrheal illnesses in the
first five years of life are responsible for mortality
of 4.9 per 1,000 children per year (Kosek, Bern et
al., 2003). Rotavirus infection is the most prevalent

pathogen accountable for acute gastroenteritis in
children worldwide (Parashar, Gibson et al., 2006).
Every year, rotavirus causes more than 150 million
episodes of diarrhoea that require medical care
and more than 500,000 deaths in children younger
than five years (Grimwood and Lambert 2009). In
Iraq, rotavirus infection was confirmed in (2437%) of children with acute gastroenteritis (Ahmed, Coulter et al., 2006, Alrifai, Alsaadi et al.,
2009).
Rotaviruses are highly contagious with the faecaloral route is the predominant transmission
method (Dennehy 2000), and the disease usually
presented clinically in the infected children with a
variety of symptoms from transient mild diarrhoea
to severe episodes of acute fever, vomiting, and
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watery diarrhoea. The significant sequelae of rotavirus infection are dehydration and electrolyte disturbances which commonly occur in the youngest
children (Desselberger 2014).
Improving personal hygiene and living standards
have been found inadequate to decrease the risk of
developing diarrhoea in children especially in developing countries. Therefore, development of effective and safe vaccine became a priority in order
to significantly reduce this disease outcome in the
form of health-care attendance, hospitalisation or
even death.
In published data, available licensed rotavirus vaccines appear to be safe and well-tolerated (Wang,
Chen et al., 2015, Velazquez, Linhares et al., 2017).
They provide 80-100% protection against rotavirus infection in Europe, Japan and USA (Dennehy,
Brady et al., 2005, Vesikari, Karvonen et al., 2007,
Dennehy 2008). Whereas in developing countries,
the effectiveness of rotavirus vaccines showed a
huge heterogeneity in the results (20-60%) which
is in general much less than in developed countries
(Gruber, Hille et al., 2017).
Analyzing the effect of vaccination in early adopter
countries is a great challenge for policymakers
worldwide and it is rather essential to assess if the
benefits compensate the costs and support wider
propagation of these vaccines. In developing countries, rotavirus vaccines remain to be thoroughly
evaluated due to reduced difficulties in reaching
target populations, greater strain diversity and immunogenicity of oral vaccines which might decrease immunisation program performance. In
Iraq, rotavirus vaccine (Rotarix®) has been introduced into the national immunisation programme
since 2012 and subsequently, no survey has been
done to evaluate its effectiveness. The Iraqi ministry of health calls for studies to be taken in order to
estimate the effectiveness of the vaccine and this is
the aim of our current research.

were explained to all parents or guardians of the
patients in the study to gain their verbal consent.
Stool Collection: At least 4–8mg of stool was directly collected and stored in a sterile plastic container. Samples were kept at 2–8°C, for a maximum
of 8 days, until they were transported to the laboratory where they were stored at −20°C before analysis.
Latex test for human Rotavirus Antigen: LA was
performed by using the commercial latex agglutination kit (Blasmatec, Germany). The test was considered positive for rotavirus if distinct agglutination was observed with test latex but not with control latex and indeterminate if agglutination was
observed in test and control latex, this test was
performed according to the manufacturer’s specifications.
Data Collection
A. Inclusion Criteria: All vaccinated children presented with acute diarrhoea from the age of 6
months to the age of 60 months.
B. Exclusion Criteria
(1) Infant younger than 6 months.
(2) Children older than 5 years.
(3) Hypersensitivity to a vaccine.
(4) Gastrointestinal Tract Congenital Malformation.
(5) History of Intussusception.
(6) Severe Combined Immunodeficiency Disease.
Data Analysis: Statistical analysis was carried out
using SPSS version 17. Categorical variables were
presented as frequencies and percentages. Pearson's chi-square (X2) and Fisher-exact test were
used to find the association between categorical
variables. A p-value of ≤ 0.05 was considered significant.

Patients and Methods

RESULTS

Patients: A cross-sectional study was conducted at
Babylon teaching Hospital for maternity and children in addition to three major primary health centres in Babylon city. A total of 450 children presented acute diarrhoea have been collected at the
time of study application during the period from
the 1st of October 2016 to the 1st of August 2017.
However, data were only could be obtained from
(349) children. The other 101 children we could
not have access to their vaccination history. Information including age, gender, residence, type of
feeding, place of sample collection and duration of
diarrhoea were taken according to the WHO criteria. The objectives and methodology of this study

The effectiveness of rotavirus vaccine among children in Babylon city: For those 349 children who
have diarrhoea, we found 169 patients had positive stool samples for rotavirus. Retrospective
analysis revealed that 44 patients of them (28.2%)
were fully vaccinated for rotavirus infection while
125 patients (71.8%) were not vaccinated as
shown in Table 1 and Figure 1.
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The percentage of children with negative rotavirus
stool test was significantly higher in vaccinated patients compared to not vaccinated 71.8% vs 35.2%
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Table 1: Effectiveness of Rotavirus Vaccine according to positive rotavirus test
Variables
Not vaccinated
Vaccinated
Number
193
156
Rota test
Negative
68 (35.2%)
112 (71.8%)
Positive
125 (64.8 %)
44 (28.2%)
Chi-square test
as illustrated in Table 1. Children that did not receive rotavirus vaccination had 4.679 folds increased the risk of having positive rotavirus infection as illustrated in Table 2. To estimate the benefit of vaccination to reduce the risk of positive rotavirus infection we found the odds ratio = 0.213,
after conversion to ARR (i.e., by subtracting it from
1.0) resulted in 79%, which mean that vaccination
predicts 79% lower risk of having positive rotavirus infection.

p-value
<0.001

Gender: There was no significant difference (P˃
0.05) in the gender between vaccinated and not
vaccinated children with positive rotavirus test as
illustrated in Table 4 and Figure 4.

Figure 2: Vaccination status according to age
for children with positive rotavirus infection

Figure 1: Rotavirus vaccine reduced the number of patients with a positive stool for rotavirus
Table 2: correlation between vaccination status and rotavirus test outcome
95% CI of
Risk factor
OR
P value
OR
Not vaccina2.963 –
4.679
<0.001
tion
7.390
Binary logistic regression
Demographic characteristics in vaccinated vs not
vaccinated children who have diarrhoea with a positive stool for rotavirus: We compared the demographic characteristics of children who have positive rotavirus gastroenteritis taking into consideration if they are rotavirus vaccinated or not vaccinated.
Age: Rotavirus vaccinated children showed a significant reduction in rotavirus infection in all age
groups except for 25-36 months compared to unvaccinated children as shown in Table 3, Figure 2
and 3. The lowest percentage of positive rotavirus
infection in vaccinated children was observed in
the age group of 6-12 months.

Figure 3: Comparison of different age groups
according to vaccination status for children
with positive rotavirus infection
Residence: The Higher percentage of vaccinated
children with positive rotavirus infection was
found in the urban area (29.1%) comparing to a rural area (21.2%). Inversely, the higher percentage
of non-vaccinated children with positive rotavirus
infection was among the rural area (78.8%) more
than urban (70.9%). However, the difference was
not as significant as illustrated in Table 5 and Figure 5.
Place of sample collection: The severity rotavirus
infection can be estimated from place for sample
collection where the highest percentage of vaccinated children with positive rotavirus infection
was observed in cases collected from hospital
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(30.5%) followed by primary care centre (18.8%)
and the lowest percentage was seen in cases collected in private clinics (8.0%), meanwhile, in non
vaccinated children private clinics reflects the majority of cases (92.0%), though statistically near to
significance between groups (P˃ 0.05). As shown
in Figure 6 and Table 6.

breastfeeding (37.0%), followed by artificial feeding (24.6%), food (20.0%), then mixed feeding
(18.4%) respectively. On the contrary, in not vaccinated children those on breastfeeding presented
with the least percentage of rotavirus infection
(63.0%). However, the difference was not significant (P˃ 0.05) between both groups.
Duration of diarrhoea according to vaccination status: Vaccinated children with positive rotavirus infection were associated with longer duration of diarrhoea compared to non-vaccinated children as
shown in Table 8 and Figure 8.

Figure 4: Gender distribution according to vaccination status for children with positive rotavirus infection

Figure 7: Feeding distribution according to vaccination status for children with positive rotavirus infection

Figure 5: Residence distribution according to
vaccination status for children with positive rotavirus infection

Figure 8: Duration of diarrhea according to vaccination status
DISCUSSION

Figure 6: Sample collection distribution according to vaccination status for children with
positive rotavirus infection
Type of feeding: As illustrated in Table 7 and Figure
7, the vaccinated children with rotavirus infection
was seen in higher percentage with those on
758

Childhood diarrhoea is a main community health
concern in developing countries, including Iraq
(AL-Khafaji and H.J. 2013). Viruses cause about
70% of episodes of acute infectious diarrhoea in
the pediatric age group (Imade and Eghafona
2015). Rotavirus infection is endemic worldwide
especially in the first few years of life; and usually
correlated with high rates of morbidity and mortality in developing countries due to poor nutrition
and health care (Junaid, Umeh et al., 2011).
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Table 3: Comparison of age according to vaccination status for children with positive rotavirus infection
Variables
Not vaccinated
Vaccinated
p-value
Number
125
44
Age (months), mean ± SD
17.6 ± 13.0
22.5 ± 12.8
0.034
Age groups
6 – 12 months
59 (86.8%)
9 (13.2%)
0.012
13 – 24 months
37 (69.8%)
16 (30.2%)
25 – 36 months
9 (50.0%)
9 (50.0%)
37 – 48 months
12 (66.7%)
6 (33.3%)
49 – 60 months
8 (66.7%)
4 (33.3%)
Independent t-test; Chi-square test (using linear by linear association) after correction using Monte
Carlo methods of asymmetrical p-value
Table 4: Comparison of gender according to vaccination status for children with positive rotavirus infection
Variables
Not vaccinated
Vaccinated
p-value
Number
125
44
Gender, no. (%)
Female
57 (72.2%)
22 (27.8%)
0.615
Male
68 (75.6%)
22 (24.4%)
Chi-square test
Table 5: Comparison of residence according to vaccination status for children with positive
rotavirus infection
Variables
Not vaccinated
Vaccinated
p-value
Number
125
44
Residence
Rural
52 (78.8%)
14 (21.2%)
0.253
Urban
73 (70.9%)
30 (29.1%)
Chi-square test
Table 6: Comparison of place for sample collection according to vaccination status for children with positive rotavirus infection
Variables
Not vaccinated
Vaccinated
P value
Number
125
44
Sample collection
Hospital
89 (69.5%)
39 (30.5%)
0.051
Clinic
23 (92.0%)
2 (8.0%)
Primary care center
13 (81.3%)
3 (18.8%)
Chi-square test
Table 7: Comparison of feeding according to vaccination status for children with positive rotavirus infection
Variables
Not vaccinated
Vaccinated
P value
Number
125
44
Type of feeding
Artificial
49 (75.4%)
16 (24.6%)
Breast
29 (63.0%)
17 (37.0%)
0.218
Food
16 (80.0%)
4 (20.0%)
Mixed
31 (81.6%)
7 (18.4%)
Chi-square test
Table 8: Correlation between length of diarrhoea and vaccination status
Not vaccinated
Vaccinated
OR
95% CI of OR
3.6 ± 1.3
4.4 ± 1.1
1.561
1.181 – 2.065
Binary logistic regression
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Studies focus on vaccine effectiveness will provide
the health administered comities with the required
data on outcomes and safety and significant longterm public health statistics. Such information will
be useful in guiding decision-maker personnel
with respect to the maintenance, modification and
extension of rotavirus vaccine programs in developing countries.
Phase III clinical trials of rotavirus efficacy have involved more than 70,000 infants 6 through 12
months of age in 11 countries against rotavirus
gastroenteritis of any severity was 74%, and
against severe rotavirus gastroenteritis (defined
by severity of fever, vomiting, diarrhea and
changes in behavior) was 98% (Correia, Patel et al.,
2010, de Palma, Cruz et al., 2010, Velazquez, Linhares et al., 2017).
The present study demonstrated that non vaccinated children presented with higher percentages of positive rotavirus infection (64.8%), and
those children had (4.679) folds increased risk of
having positive rotavirus gastroenteritis in comparison to vaccinated children which represented
the effectiveness of (79%). Within Europe, US and
Latin America vaccine effectiveness against rotavirus-induced gastroenteritis are ranged from
(68% to 98%), based on data from clinical trials
(Karafillakis, Hassounah et al., 2015, PaterninaCaicedo, Parashar et al., 2015, Kirkwood, Ma et al.,
2017). However, many publications have been implicated lower efficacy (34%-74%) of rotavirus
vaccine in developing countries include African
and Asian countries (Zaman, Dang et al., 2010,
Gruber, Gruber et al., 2017).
The safety and effectiveness of rotavirus vaccines
in the developing world are not well documented
because the burden of rotavirus is greatest and the
disease has more common fatal outcomes (Masters
2007). The efficacy of live oral vaccines is remaining a challenging issue with lower results in lowincome than in the middle- and upper-income
countries. Numerous hypotheses have been suggested to explain these differences that could provide clues to develop the ultimate achievement of
these novel vaccines (Zeller, Heylen et al., 2017).
Even though introduction at present of constant
fairly effective vaccines will reduce the morbidity
and mortality associated with rotavirus in low-income settings, the investigation is urgently needed
to understand why these differences in efficacy
happen and what could be done to improve vaccine
outcome to enhance the life-saving profits of vaccination. Many factors influence the immune response to live oral vaccines, including the concentration of acquired maternal antibody transmitted
transplacental, breast milk immune and non-immune components, micronutrient malnutrition,
760

the gastric acid amount in the digestive tract, interfering with gut flora, and diarrheal and general immune system diseases (Patel and Parashar 2009).
In conclusion, the results highlight the real picture
of the effectiveness of rotavirus vaccine after the
introduction of it is by Iraqi national immunisation
programme in 2012 in Babylon city and the importance of certain demographic characteristics
like age, residence, place for sample collection and
duration of diarrhoea in the course of rotavirus infection.
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