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Abstract

A prospective study was conducted at Wad Madani Teaching Hospital for Children (WMTHC),
among children below the age of five years. All the children included in this study were admitted
with diarrheal disease in the period between January 2011-May 2012.The main objective of this
research was to study the impact of rotavirus vaccination on the rate of diarrhea admission
andmortality among children. The study population was checked for rotavirus vaccination status
(rotavirus vaccine), stool samples were examined for rotavirus in the hospital laboratory, and
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children with other illness causing diarrhea were excluded from the study. The study was divided
in to three phases each of six months period, phase one six months before the implementation of
the vaccine included 249 child, phase two six months after the implementation included 304
child and phase three another six months post the vaccine implementation included 120 child,
according to the total number admitted during the period of the study. The total number of
vaccinated children increased significantly ( P.value =0.000) from the first year of vaccine
adoption (7.2% to 47.5%), and the majority of vaccinated children were below six months of
age. Slight decline in diarrhea related mortality was noticed after the introduction of rotavirus
vaccination (from 9.6% to 7%) , while, an increase was noticed on the rate of diarrhea hospital
admission(600.4 to 643.6) ,but, no significant differences (P.value = 0.71355197) was noticed
between the rate of admissions or deaths in regard to the known rotavirus seasonality in Sudan
pre-and after the implementation of the vaccine .A significant difference (P.value =0.000) was
observed of rotavirus detection between the first post-vaccine adoption period and the pre-
vaccination period ,although, no significant was noticed among the two periods of vaccine
adoption.

Keywords: Rotavirus —vaccine — diarrhea — children — Sudan- WMTHC.

Introduction

Rotavirus is a double-stranded RNA virus of the family Reoviridae , posses a characteristic
wheel-like appearance when viewed by electron microscopy [1]. Rotavirus is considered as the
most common cause of severe diarrhea among infants and young children, beside being one of
several viruses that cause infections often called stomach flu , despite having no relation with
influenza [2] . There are a number of different strains of rotavirus, referred to as A, B, C, D, and
E. while Rotavirus A, have accounted for around 90% of infections worldwide [3]. Rotaviruses
are transmitted by the faecal-oral route. Large numbers of viral particles are shed in faecal matter
and the virus is quite stable in the environment, so contamination of hands and objects (fomites)
is relatively easy and virus excretion can occur in individuals without symptoms [4]. Children
can be infected with rotavirus several times during their lives, once a child is infected by the
virus, there is an incubation period of about two days before symptoms appearance ,and the
illness spectrum can ranges from mild, watery diarrhoea of limited duration to severe

dehydrating diarrhoea with vomiting and fever, which can lead to death [5].

The primary public health decided the intervention of vaccination because improved sanitation
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does not decrease the prevalence of rotaviral disease, and the rate of hospitalizations remains
high, thus two vaccines were developed against Rotavirus A infection [6], Rotarix by
GlaxoSmithKline and RotaTeq by Merck both were taken orally and contain attenuated live virus
[7]. Rotavirus vaccines are licensed in more than hundred countries, but only seventeen countries
have introduced routine rotavirus vaccination [8]. The World Health Organization (WHO)

recommends that rotavirus vaccine be included in all national immunization programs [9]

Sudan is the first country in Africa to introduce a rotavirus vaccine with the support of GAVI.
The decision to introduce the vaccine was based on WHO-supported gastroenteritis surveillance
in Sudan, which found that, from more than 9000 stool samples, 33% tested positive for rotavirus
and 42% of these positive cases were among infants aged less than eight months [10]. Clinical
trials of the Rotarix rotavirus vaccine in Sudan is needed to illustrate wither the vaccine
significantly reduced severe diarrhea episodes caused by rotavirus, and that the infection was
preventable by vaccination. Thus the objective of this study is to measure the impact of rotavirus
vaccination on the rate of diarrhea admission and mortality among children at the Gezira State -

Sudan.

Materials and methods

The study included children admitted with GE to Wad Medani Teaching Hospital for Children
between January 2011 and May 2012 .The inclusion criteria concerned with children admitted
with GE for more than 24 hours, while the exclusion criteria includes children admitted with GE
due to pathogens other than rotavirus ,children whose care providers givers refuse to be enrolled

in the study and children diagnose to have other illnesses presenting with diarrhea eg malaria.

The Study tools

A questionnaire was distributed to medical personnel during the study. The questionnaire
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investigated the duration of the illness, vaccination status and the outcome of the illness. Ethical
consideration was discussed with the hospital ethical committee and it was approved, beside a
verbal consent was taken from care providers giver before enrolling children in the study. Stools
samples were tested for rotavirus infection using Enzyme link immunosorbent assay (ELISA)

test at the hospital laboratory.

Sample collection

A total of 673 stool samples were collected from children who fall within the period of study
(January 2011-May2012) with gastroenteritis, after each patient was examined by a physician,
the stool samples were collected using a sterile wide mouth universal containers and these
container were covered and labeled accordingly. Between 4-5 mls of diarrheic stool samples

were collected from each child.

Procedure for the ELISA test:

Both test devices and extracted samples were allowed to attain room temperature prior to the test.
A disposable dropper was used to add 1 ml of sample diluents into a sample collection tube. A
bout 50mg of the feces were collected from the stool sample that presented the most secretion
under visual inspection using a sterile sample collection swab. The swab was inserted into a
sample collection tube which contained 1 ml of sample diluent and swab was swirled for at least
10 times to make a mixture. Faecal specimen storage can be done at 2-8°C for 72 hours. About
3-4 drops of the mixture were added into the sample well at the ELISA plate. The plate was

incubated for 10-20 minutes at room temperature and result was read.

Results and discussion
The total number of children who received the vaccine was 22 in the first 6month , in the 2™
6month post vaccine implementation the number of vaccinated children increased to 57.The

vaccine coverage increased from 7.2% in year 2011 to 47.5% in year 2012 ( Table .1.). The
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Table 1: Vaccine coverage

Vaccine Coverage during the period of
July — December 2011

Vaccine Coverage during the period

of January —-May2012

Vaccination
status Frequency | Percent Frequency Percent
Vaccinated 22 7.2 57 47.5
Not vaccinated 282 02.8 63 52.5
Total 304 100.0 120 100.0
e Chi-square value = 92 df=2 P.value =0.000

Table 2: Age of vaccination

14

The age of vaccination in the period
The age of vaccination in the period of | of 2012 (January —-May)
2011(July-December)
Not
Age/M vaccinated | vaccinated | Total | vaccinated | Not vaccinated Total
2m-6 18 37 55 40 14 54
7m-12 3 173 176 14 26 40
13m-18 0 50 50 0 17 17
19m-24 1 16 17 1 5 6
25m-30 0 1 1 0 0 0
31m-36 0 3 3 0 1 1
37m-42 0 1 1 2 0 2
43m-49 0 1 1 0 0 0
Tot
al 22 282 304 57 63 120
Chi-square value = 65.674, d.f=7, P.value =0.000  Chi-square value = 38.58, d.f =7, P.value =0.000
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majority of vaccinated children were below 6month of age in both 2011 and 2012 (Table 2 ).It
was noticed that there is increase in the society awareness about the importance of the vaccine
and this awareness was reflected on the significant increment of the vaccine coverage in the

second post vaccine adoption period (P.value =0.000) .

Before and after the implementation of the vaccine , the age of five to nine month represent the
highest age of admission 34% ,39.8% and 39.2% ,and showed a great significance (P.value
=0.000) when compared to the others ages of admissions throughout the different periods of the
study ( Table. 3.).This was expected as most of the Sudanese mothers starts the supplementary
feeding around the age of four months. The overall age of admissions according to the diarrheal

diseases were less than five years of age , as stated by Salinas et al. [11] and Nokes et al. [12].

After the implementation of the vaccine, higher hospital admission rate was noticed, due to
diarrhea (643.6 case) compared to the rate of admission prior to vaccination (only 600.4 case),
while, a slight decline occurred on the related mortality from 9.6% to 7% , however, in other
countries like Brazil after the introduction of the rotavirus vaccine for three years continuous
decline was noticed in both diarrhea mortality and hospital admissions [13], so an accumulation

time factor may be needed in order to get the same effect in Sudan.

The comparisons of both the admissions and deaths of one year data according to the rotavirus
known seasonality in Sudan, prior and after the implementation of the vaccine revealed that
,there is no significant differences (P.value = 0.71355197) between the rate of admissions or

deaths pre-and after the implementation of the vaccine (Table.4.).

Before the implementation of the vaccine 47.8% (119 out of 249) of children with diarrhaeal
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Table 3 : Different ages of admission

The different ages of | 'ne different ages of | The different ages of
admission in the pre - | admission at the first post | admission at the second post
vaccination period 2011 vaccination period 2011 vaccination period 2012
(January —June) ( July-December) (January-May)

Age frequency | Percent | frequency percent frequency | Percent

1m-4 51 20.4 29 9.5 37 30.8

5m-9 85 34 121 39.8 47 39.2

10m-14 62 25 94 30.9 14 11.7

15m-19 22 9 38 12.6 13 10.8

20m-24 22 9 16 5.3 6 5.0

25m-29 2 0.8 1 0.3 0 0

30m-34 2 0.8 2 0.7 0 0

35m-39 3 1 1 0.3 2 1.7

40m-44 0 0 1 0.3 0 0

45m-49 0 0 1 0.3 1 0.8

Total 249 100 304 100 120 100
Chi-square value = 50.974, d.f=18, P.value =0.000

disease were rotavirus positive , while 52.2% (130 out of 249) were rotavirus negative . In the
first six months of the vaccine adoption 27.3% (6 out of 22 ) of the total vaccinated children
showed a positive rotavirus detection results , which presents only 2% from the total admission
(6 out of 304) .While 72.7 % (16 out of 22) of them were negative ,that represents 98% of the
total admission (16 out of 304). At the second post —vaccine period , the total detection results
revealed 56 % of children rotavirus positive among the vaccinated ones (32 out of 57) which
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Table 4 : Comparisons of the admissions and deaths according to rotavirus seasonality pre-
and after the implementation of the vaccine.

Pre —vaccine period (1-7-2010/30-6-2011) | Post-vaccine period (1-7-2011/30-6-2012)
Season Adm Deaths Death% Adm Deaths Deaths%
Average/m | Aver/m Aver/m
Peak season 303 11 3.9 300.2 7 2.4
(May-
September)
Second mild 156.4 3.8 2.4 169.4 4.6 2.7
season(October-
February)
Third light 141 5 3.3 174 3.5 1.9
season (March-
April)

Chi-square =0.675 d.f=2 P.value =0.71355197

presents 27 % from the total admission (32 out of 120) .And 44 % of the vaccinated children
were rotavirus negative ( 25 out of 57) ,and this presents 21% of the total admission(25 out of
120) (Table.5.).

An overall observation , there is a significant results obtained regarding the percentage of
rotavirus detection after the first post vaccine adoption period compared to the pre vaccination
period ( P.value =0.000) ,although , no significant was noticed among the two periods of

adoption. This could be justified by considering the fact that early infection and frequent
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re-infection in a locale with high viral diversity could result in lower protection than has been

reported elsewhere.

Table 5 : The rotavirus detection results

_ ) The Rotavirus detection | The Rotavirus detection
The Rotavirus detection results at )
o ) results at the first post- | results at the second
the pre-vaccination period 2011 )
period

vaccination period 2011 post-vaccination

(January —=June).
2012( January-May)

( July-December).

Vaccination Rotavirus results Rotavirus results Rotavirus results

status Positive | Negative | Positive Negative Positive Negative

Vaccinated 0 0 6 16 32 25

Not vaccinated 119 130 80 202 31 32

Total 119 130 86 218 63 57
1) (2) ©)

1. Chi-square value =125.472, d.f=1, P.value =0.000
2. Chi-square value =0.012, d.f=1, P.value =0.912 not sig
3. Chi-square value = 0.577, d.f=1, P.value =0.447 not sig

Conclusion

The rotavirus vaccine coverage in Gezira area increased during the post vaccine period and the
majority of vaccinated children were below 6 months of age. The admissions due to diarrheal
diseases, was commonly for the age-range of five to nine months. Significant decline in diarrhea
related mortality was noticed after the introduction of rotavirus vaccination, while , an increase
was noticed on the rate of hospital admissions due to diarrhea . No significant differences
between the rate of admissions or deaths in regard to the known rotavirus seasonality in Sudan
pre-and after the implementation of the vaccine .A significant difference was there in rotavirus
detection between the first post vaccine adoption period and the pre vaccination period ,although

no significant was noticed among the two periods of vaccine adoption.
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From this study we concluded that although, there is marked reduction in the mortality rate after

the vaccine implementation and this could not just be attributed to the vaccine as the number

of vaccinated children was small and there could be other factors contributing to the overall

reduction in the mortality. Additional studies including larger sample is required to improve the

overall understanding of the performance of rotavirus vaccines in Sudan.
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