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Summary

We analyzed stool samples from underfives with gastroenteritis for rotavirus infection between January

2010 and June 2011. A total of 393 stool specimens were examined for rotavirus infection using enzyme-

linked immunosorbent assay (ELISA). Hundred selected positive specimens were genotyped using multi-

plex polymerase chain reaction. Out of 393 underfives, 194 (49.4%) had rotavirus infection, with 96.9%
of infected underfives being <2 years. Underfives infected with rotavirus had prolonged hospital stay

than those without rotavirus infection (P¼ 0.0001). G1 was the most predominant G type (59%) fol-

lowed by G8 (13%) while P[8] was the most predominant P type (25%). In single-type infection,
common G–P combinations were G1P[8] (24%) and G1P[6] (17%). Common mixed infections were

G1/G8 (16%) and P4/P8 (13%). G1 genotype is common among underfives with gastroenteritis in

Mwanza. Diversity of genotypes causing gastroenteritis in Mwanza necessitates a continuous surveil-

lance after the introduction of RotaRix� vaccine.
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Rotavirus infection is the leading cause of diarrhea
among underfives worldwide and is usually
associated with prolonged hospitalization, severe
dehydration and deaths notably in children from

developing countries [1–3]. Different studies have
shown that the prevalence could be as high as 45%,
with higher rates being reported in countries where
there is no routine rotavirus immunization [3–6].
Rotavirus serogroup A is the most predominant

group and clinically important in causing endemic
gastroenteritis in children. A structural viral proteins
(VP)-based classification of rotaviruses is composed
of 12 different VP7 antigens (G-types) and 15 differ-
ent VP4 antigens (P-types). Five G–P combinations
G1P[8], G2P[4], G3P[8], G4P[8] and G9P[8] contrib-
ute to �90% of all rotavirus infections in human
worldwide. Of these, G1P[8] is the most predominant
genotype [1, 7–10]. Of G-types, G1 has been found to
predominate in many studies [11–13], with exception
of two studies from Kenya and Dar es Salaam,
Tanzania, that showed the predominance of G4
and G9, respectively [4, 14]. The monovalent vaccine
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based on an attenuated human rotavirus strain of P1
A[8] G1, RIX 4414 (RotaRix�, GSK Biologicals,
Belgium), which has been introduced in Tanzania
recently, is effective against G1P[8], G3P[8], G4P[8]
and G9P[8] [15, 16]. Because of possible variations of
genotypes, this vaccine should be evaluated not only
across countries but also within different regions in
each country for its suitability in the respective
populations.
A prospective cross-sectional study was conducted

in Mwanza, Tanzania, between January 2010 and
June 2012. During the study, 543 children were
admitted due to gastroenteritis. Gastroenteritis was
defined as acute occurrence of at least three motions
of loose or watery stools in a 24 h period and/or two
or more episodes of vomiting unexplained by other
reasons. Stool specimens were collected and trans-
ferred to the laboratory on the same day for analysis
using commercially available DAKO IDEIA rota-
virus EIA detection kit (Dako Ltd, Ely, United
Kingdom) [17]. Hundred randomly selected positive
specimens were stored at �20�C before being trans-
ported to South Africa for genotyping at MRC/UL
Diarrhoeal Pathogens Research Unit, Department of
Virology, University of Limpopo [18].
Data were managed using Epi Data 3.1 (CDC

Atlanta, USA) and analyzed using STATA version
12 (College Station, TX, USA). Categorical variables
were summarized as proportions, and significance of
their difference in distribution with the outcome was
assessed using Pearson’s chi-square test and prob-
ability plots and Shapiro–Wilk normality test to
assess the normality of continuous variables. In all
analyses, the difference with p-value <0.05 was con-
sidered as significant.
Of 543 children with gastroenteritis, 393 (72%)

had valid rotavirus results with complete information
and were included in the analysis. The median
age was 10 months with interquartile range (IQR)
of 7–14 months. Out of 393 children, 253 (64.3%)
had degree of dehydration. The median temperature
was 37.4�C with IQR of 36.9–38.0�C (Table 1).
Regarding hospital stay, the median duration was 4
days with IQR of 2–5 days. Of 393 underfives, 194
(49.4%) were found to be infected with rotavirus in-
fection. Infants were significantly more infected than
older children [150 of 268 (56.0%) vs. 44 of 124
(35.2%), P< 0.001]. Children with rotavirus infec-
tions were found to have prolonged hospital stay
than those without rotavirus infections (4 vs. 3
median days, P< 0.0001). More rotavirus infections
occurred during rainy season (February, March,
April, November and December) than dry season,
although the difference was not statistically signifi-
cant (P¼ 0.445) (Table 2).
Of 100 randomly selected positive stool specimens

for genotyping, G1 was detected in 79 specimens fol-
lowed by G8 in 29 specimens (Table 3). The common
P-type detected was P[8], which was detected in 53

TABLE 2
Association of demographic, clinical characteristics

and rotavirus results of 393 children with
gastroenteritis

Variable Positive

rotavirus

Negative

rotavirus

P

Age

Median 9 months 10 months

IQR 7–11months 7–12 months 0.0024

Age category

� 12 months 150 (56%) 118 (44%)

>12 months 44 (35.2%) 81 (65.8%) 0.00001

Sex

Female 88 (52.1%) 81 (47.9%)

Male 106 (47.3%) 118 (52.7%) 0.351

Dehydration status

No dehydration 69 (49.3%) 71 (50.7%)

Any degree of

dehydration

125 (49.4%) 128 (50.6%) 0.982

Season

Dry 25 (44.6%) 31 (55.4%)

Rainy 169 (50.2%) 168 (49.8%) 0.445

Temperature (�C)

Median 37.2�C 37.4�C

IQR 36.7–38�C 37–38�C 0.2568

Hospital

stay (days)

Median 4 3

IQR 3–6 2–4 <0.00001

TABLE 1
Demographic and clinical characteristics of 393

children with gastroenteritis

Variable Results

Age
Median 10 months
IQR 7–14 months

Sex
Female 169 (43%)
Male 224 (57%)

Dehydration status
No dehydration 140 (35.6%)
Mild dehydration 60 (15.3%)
Moderate dehydration 100 (25.5%)
Severe dehydration 13 (3.3%)
Shock 80 (20.4%)

Temperature
Median 37.4�C
IQR 36.9–38�C

Hospital stay (days)
Median 4
IQR 2–5

ELISA result
Positive 194 (49.4%)
Negative 199 (50.6%)
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specimens. In single-type infections, the predominant
G–P combinations were G1P[8], G1P[6] and G1[P4],
whereas the least combination was G2P[4], which
was detected in two specimens only.
Mixed infections were common in this study; the

common mixed infection observed was G1 G8 (16%)
followed by G1 G2 (4%). The G1 G2 mixed infection
was also observed previously in Spain and Italy [19,
20]. Spain and Italy had low prevalence of G8 type;
this could explain why they had no G1 G8 mixed
infection. In the current study and studies in Italy
and Spain, the common P-type combination was
P[4] P[8]. In contrast to the study in Spain and
Kenya, [21] the commonest mixed infection combin-
ation in this study was G1P[4] [6], whereas in the
studies in Spain and Kenya, it was G1P[4] [8] and
G8 P[4] [6].

Overall, in this study, G1 was the most predomin-
ant G-type followed by G8, whereas P[8] and
P[6] constituted over 50% of the P-types, and
the G1[8], G1P[6] and G1P[4] formed over three
quarter of the G–P combinations. These findings
are similar to those found elsewhere in African
countries [11–13, 22] and in other countries
outside Africa [7, 9, 10, 23]. The finding of predom-
inance of G1 is in contrary to the study in Dar
es Salaam, Tanzania [4], whereby the predominant
G-type was G9 (81.6%) and G9 P[8] combination.
This shows the diversity of circulating genotypes
in Tanzania, which emphasizes the need of ongoing
country-wide surveillance.
As demonstrated previously [3–5], infants were sig-

nificantly more infected with rotavirus infection than
older children. In this study, more cases of rotavirus
infections were detected during rainy season than in
dry season, although the difference was not statistic-
ally significant. As in previous studies [24, 25], there
was a prolonged duration of hospitalization among
children infected with rotavirus compared with those
without rotavirus infection.
Rotavirus infection is a leading cause of gastro-

enteritis in our setting and is associated with
prolonged hospitalization. The diversity of genotypes
and variation of genotypes in the same country em-
phasizes the continuous surveillance of rotavirus
strains. RotaRix� vaccine is expected to reduce infec-
tion in Mwanza; however, continued surveillance is
warranted, especially regarding the long-term effects
of the vaccine.
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