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Abstract: Background: Rotavirus is the most common cause of severe diarrhoea among children < 5 years of age
worldwide. To determine the prevalence of severe rotavirus infection in children admitted with acute gastroenteritis attending
Mbabane Government Referral Hospital in the Hhohho region and Raleigh Fitkin Memorial (RFM) Hospital in the Manzini
Region of Swaziland, sentinel surveillance was conducted in January 2013 – December 2014. Methods: This is hospital based
sentinel surveillance study. A total of 331 children under the age of five years with acute diarrhoea that were admitted to the
hospitals were enrolled into the sentinel surveillance and 302 cases had stool samples tested for rotavirus antigens by enzyme
immunoassay Pro Spec T Rotavirus kit. The G and P genotypes were established by multiplex nested reverse transcription
polymerase chain reaction. Results: Rotavirus was detected in 159 (52.6%) of the 302 children with acute diarrhoea that had
stool specimens collected and 108 (68%) of positive cases of rotavirus gastroenteritis were between 6-11 months of age and
91% were below the age of two years. Rotavirus infection occurred with peaks between June - August. During the 2013 – 2014
period, 146 samples were subjected for reverse transcription polymerase chain reaction and genotyping assays. The most
common genotypes detected in Swaziland were 82% G2P [4] in 2013 and 93% G1P [8] in 2014. Conclusion: Swaziland would
benefit by introducing rotavirus vaccine and hence reduce the hospitalization burden of managing acute diarrhoea cases
attributed to Rotavirus. The data from the sentinel hospitals can also be used to monitor the effectiveness of the vaccine once
introduced.
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1. Introduction
Worldwide, 10% of under 5 years old mortality is caused
by diarrhoeal diseases [1]. Rotavirus is one of the four
common causes of moderate to severe diarrhoea among
children under 5 years of age in Sub Saharan Africa and
Asia [2]. Among other etiological agents, group A
Rotavirus is the main cause of severe gastroenteritis in
children less than 5 years of age worldwide and are
associated with an estimate of 453,000 deaths globally [3].
In 2008, of the estimated 453,000 global deaths from
rotavirus diarrhoea in children < 5 years of age, more than
half (N = 230,000) occurred in African children [4].
Sentinel hospital based surveillance in many countries
showed that rotavirus accounted for 21%-56% of diarrhoeal
hospitalizations among children < 5 years of age in Africa
during the pre-vaccine era [5 – 14].
There is no Rotavirus data from a systematic study
published from Swaziland that showed the prevalence of
Rotavirus diarrhoea. The World Health Organization Regional
office for Africa in collaboration with the Ministry of Health of
Swaziland undertook the current hospital based sentinel
surveillance since 2013 to assess the magnitude of Rotavirus
infections among hospitalized children < 5 years of age with
acute watery diarrhoea in two hospitals and to generate data
that can guide decisions on introduction of Rotavirus vaccine.
Rotavirus vaccines represent an important preventive
approach to reducing rotavirus infection and offer the best
hope for control of these ubiquitous infections [16]. In 2009,
WHO recommended the use of rotavirus vaccine in all
countries globally and particularly those countries with high
mortality due to diarrhoea [17].

2. Materials and Methods
Active hospital based rotavirus surveillance for
diarrhoea was conducted in 2 sentinel hospital sites
(Mbabane Government Referral Hospital and Raleigh
Fitkin Memorial (RFM) Hospital). Both are located in
Urban areas and had a bed capacity of 575 and 350
respectively. Mbabane Government referral hospital
serves 86, 647populations and RFM serves 141,244
people; these health facilities also serves as referral for
other hospitals in the country thus increasing the
catchment areas.
Children under the age of five years who presented with
acute gastroenteritis (AGE), the occurrence of > 3 episodes
of diarrhoea (stools of less formed character than usual)
within 24 hour period of < 7 days duration as a primary
illness and were admitted to a hospital ward or treated at the
emergency unit at 1 of the 2 sentinel hospitals during the
period Jan 2013 – December 2014, were enrolled in the
surveillance program. Stool specimens were collected as in
the standard guidelines [15]. According to the WHO AFRO
guideline, children > 5 years of age, with bloody diarrhoea,

with symptoms > 7 days or who acquired AGE during
hospitalization for treatment of other illness were excluded.
All information regarding inclusion criteria and basic
demographic and clinical information for each case was
captured on the standard rotavirus case investigation form.
2.1. Laboratory Methods
2.1.1. Enzyme Immunoassay (EIA)
A total of 302 stool specimens were screened for the
presence of group a rotavirus antigen using the commercially
available Pro Spec T™ Rotavirus enzyme immunoassay kit
(Oxoid Ltd, UK) according to the manufacturer’s
instructions.
Samples
were
prepared
following
manufacturer’s protocol.
2.1.2. Nucleic Acid Extraction
Viral RNA from all EIA positive specimens was extracted
from 140 µl of 10% stool suspensions using the QIAamp
viral RNA Mini kit (Qiagen, Inc., Valencia, CA USA)
according to manufacturer’s instructions and stored at -80°C.
2.2. Genotyping by Multiplex RT-PCR This Is Correct
The RNA extracts were subjected to multiplexed seminested reverse transcription-polymerase chain reaction (RTPCR). Two genes, VP7 (896 or 1061 bp) and VP4 (876 bp)
were reverse-transcribed and amplified with primers
SBeg9/End9 (Gouvea et al., 1990) and Con3/Con2
(Gentsch et al., 1992). Reverse transcription of doublestranded RNA (dsRNA) was carried out with the One Step
RT-PCR Kit (Qiagen, Inc., Valencia, CA USA). After 5 min
denaturation at 97°C, the RNA was mixed with kit reagents
and incubated at 42°C for 30 min to obtain complementary
DNA (cDNA), immediately followed by the PCR reaction.
These first round RT-PCR products were then used in a
semi-nested PCR to identify G and P types (Gentsch et al.,
1992). All PCR products were identified by electrophoresis
in 2% agarose gels containing ethidium bromide and
visualized under UV illumination. Genotype specific
primers were used to confirm mixed infection and each
amplicon generated was sequenced.

3. Results
Between January 2013 – December 2014, a total of 331
children (50.5% males and 49.5% females) below the age of
five years were hospitalized for management of acute
gastroenteritis (AGE) in the two sentinel site hospitals. All
cases had stool samples collected, of which 302 (91%) were
tested for Rotavirus. Of the total samples tested, 159 (52.6%)
were positive for Rotavirus; in 2013, rotavirus positives were
41.5% and rotavirus positivity was higher (59.8%) in 2014
(Table 1). There were more females (52.8%) that were
positive for Rotavirus than males (47.2%).
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Table 1. Under 5 years acute gastroenteritis (AGE) hospitalizations and rotavirus positives by year, by sentinel hospital site, Swaziland, 2013 – 2014.

Hospital Site
Name
MBABANE
HOSPITAL
RFM
Total

Year 2013
AGE
Samples
cases
tested

Rotavirus
positives (%)

Year 2014
AGE
Samples
cases
tested

Rotavirus
positives (%)

Total AGE
cases

Total samples
tested

Positives (%)

82

79

36 (45.6%)

98

93

62 (66.7%)

180

172

98 (57%)

60
142

39
118

13 (33.3%)
49 (41.5%)

91
189

91
184

48 (52.7%)
110 59.8%)

151
331

130
302

61 (47%)
159 (52.6%)

Case fatality among children admitted for acute gastroenteritis (AGE) was 9/231 (2.7%). For rotavirus positives, case
fatality was 2/159 (1.3%) and the two rotavirus positive deaths occurred in 2014.
Acute gastroenteritis (AGE) hospitalizations were common among under five children and mainly affected children by AGE
(94.4%) were children below the age of 2 years (Figure 1).

Figure 1. Diarrhoea hospitalizations Under 5 years by age group, Swaziland, 2013 – 2014.

Similarly, Rotavirus infection was common among 0 – 11
months with 108 (68%) positive and 145 (91%) of the
Rotavirus positives were below the age of 2 years (Figure 2).
There was no statistically significant difference on rotavirus
positivity by gender (P = .63, 95% Confidence Interval 0.53
– 1.3). Among the Rotavirus positives, 53.5% had severe
dehydration, 34% had some dehydration and 0.6% was in
shock. Treatments given for rehydration were mostly
Intravenous fluid (IVF) (84.3%), oral rehydration salt (ORS)
6.9% and both ORS and IVF in 7.5% of the cases.

Figure 2. Cumulative age distribution
hospitalizations, 2013 – 2014, Swaziland.

Figure 3. Seasonality of AGE hospitalizations in under 5 yrs olds, Swaziland, 2013 – 2014.
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Diarrhoea hospitalizations among under five year olds occurred all year round with the highest numbers seen between June
– August (Figure 3).
The peak rotavirus season coincided with the peak diarrhoeal season during the cool dry season period where more than
90% of the cases occurred (Figure 4).

Figure 4. Seasonality of Rotavirus diarrhoea hospitalizations, 2013 – 2014, Swaziland.

Genotyping analyses were carried out to determine the G
(VP7) and P (VP4) rotavirus strains which were circulation
in the 2 sentinel sites. All 166 EIA positive were subjected to
both VP4 and VP7 gene genotyping in order to determine the
P and G types of all specimens. A total of 148 (89%)
specimens were successfully genotyped; among these 52
specimens were genotyped for year 2013 and 96 for year
2014 as indicated on figure 5 below. In 2013, G2P [4] (82%)
were the most predominant genotypes followed by the, G4P
[14] (4%) and then GIP [8] (2%) the mixed combination G2P
[4] / P [6] and G2/ G3P [4] were at 6%. In 2014, the most
predominate genotype was G1P [8] (93%) followed by G1P
[6] (4%), G2P [4] (2%) and G3P [8] (1%) which accounted
for very few specimens as illustrated in figure 5 below.

Figure 5. Rotavirus genotypes circulating in the sentinel sites, 2013 – 2014,
Swaziland.

4. Discussion
In Swaziland, Rotavirus infects young children and is a
common cause of diarrhoea hospitalization. Our findings
have shown that 91% of infected children are < 2 years of

age with the highest prevalence (44.7%) between 6 – 11
months old which is comparable with previous studies in
Zimbabwe, Uganda and Nigeria [9-11]. This onset of
infection correlates very well with the decline of maternally
acquired antibodies that disappear around 5 months of age.
Many of the infections were severe with 87.5% of children
experiencing at least some level of dehydration (53.5%
severe dehydration, 34% some dehydration and 0.6% in
shock) and 84.3% received intravenous fluids for
rehydration. The reason for managing most of the patients
with IV fluids can be due to the high occurrence of vomiting
(86.8%) among the rotavirus positives in the study
population. These children would benefit from rotavirus
vaccination program which is a more cost effective
intervention.
This study found that all cause acute gastroenteritis and
rotavirus diarrhoea were reported mainly in the dry cool
seasons of June – August where more than 90% of the cases
occurred. In temperate climates, rotavirus diarrhoea is
predominantly a winter disease and few or no cases occur
other than at the seasonal peak (Ho eta al 1988, LeBaron et
al. 1990, Ryan et al. 1996). Similar findings were reported in
Zimbabwe [9] which has a similar temperate climate like
Swaziland.
Our study did not observe statistically significant
difference between boys and girls for rotavirus gastroenteritis which is similar to Ethiopia and Togo [5, 14]. Some
studies have found males to be more affected by rotavirus
gastroenteritis [10, 11] while other reported females to be
more affected [18]
Though high rates of mortality are reported in developing
countries, the case fatality among the study population in
Swaziland was lower which is similar to the study findings in
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Nigeria [11]. Being a hospital based study that involved only
hospitalized children, it is not likely to be representative of
the situation in other communities where health facilities and
hospitals are not readily accessible and this is one limitation
of the study.
Genotype data: Interpretation of findings and implications
In a given year, the incidence of individual genotypes can
vary from region to region and multiple G-types and P-types
can co-circulate within the same region (Glass, 2006).
However, they are unpredictable and it is impossible to
predict which genotype will infect children at any specific
season per country. In this study the most common genotypes
types detected were G1, G2, G3, G4 and G9 associated with
P [4], P [8] and P [6] between year 2013 to 2014 in
Swaziland were among the globally detected genotypes
combination (Santos and Hoshino, 2005) though a variation
per year of the predominating genotypes was observed, G2P
[4] at (82%) in 2013 and G1P [8] at (93%) in 2014 similar
other studies conducted in South Africa (Seheri, et al 2010).
This implies the current rotavirus vaccines available globally,
when introduced in the country will reduce diarrheal disease
caused by rotavirus infection.
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