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Enteric Viruses Association With Acute Diarrheain Young Children 0-24 Monthsin an Urban

Secondary Health Center in Benin City, Nigeria.

Abstract

Background: Viral intestinal infections are the most commomisz of acute infectious diarrhea
among children worldwideAims: This study was carried out to investigate the plevwce of
enteric viruses in young children 0-24 months inuaoan secondary health center in Benin City,
Nigeria.

Methodology: Stool specimens were collected from 168 childréh alinical signs of diarrhea and
45 apparently healthy age-matched children withtbatrhea. The specimens were analyzed by
immunochromatographic technique following manufestis instructions.

Results: The overall prevalence of viral agents was 39.8#%@farrheal patients. No viral agent was
detected in the control. Rotavirus had a prevalef@y.4%, adenovirus 9.5% and norovirus 2.4%.
There was a significant association between agepgamd infection (P<0.0001), but no statistical
significance with respect to sex (P>0.05). Theritistion of viral infection showed that single
infection was 32.1% while mixed infection was 7.1¥he effect of feeding methods on viral
diarrhea was not statistically significant (P>0.08)ile the effect of some variables on pediatric
viral diarrhea showed statistical significance widspect to season (P=0.038), and no statistical
significance as regards family socioeconomic stamueternal level of education and maternal
occupation (P>0.05).

Conclusion: Viral diarrhea had a prevalence of 39.3%, andavicus was the most prevalent
agent. Feeding methods, socioeconomic status, tdvetlucation and occupation did not show
significant association with viral infection. Virdiagnostic testing is advocated for children with
diarrheal infection in this locality.

Key Words: Diarrhea, Enteric viruses, Secondary health ceBiegle infection, Mixed infection.
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1.0 Introduction

Viral intestinal infections are the most common smwf acute infectious diarrhea in the
pediatric population. Viral enteropathogens are drtgnt causes of childhood gastroenteritis in
both developed and developing countries (1,Zhe commonest etiological agents include
rotavirus, astrovirus, adenovirus and norovirusthwdifferences in prevalence depending on
environmental, geographical or socio-economic f&ct@3,4). Globally, these viruses are
responsible for diarrhea episodes in hospitalizeltlien with variations in detection rates (5,6,7).
These four major families cause enteric childhaigkase which affects children worldwide
within the first few years of life regardless |ewé hygiene, quality of water, food or sanitati@).
Viral infections damage small bowel enterocytes aadse low grade fever and watery diarrhea
without blood. Viral intestinal infections accoufdr approximately 70% of episodes of acute
infectious diarrhea in children. However, about 46P&ases of acute diarrheal iliness in the first 5
years of life are caused by rotaviruses, while rsh&ar 30% are caused by other viruses, mainly
noroviruses and adenoviruses (9,10).

In many developing countries including Nigeria,adah viral enteropathogens are limited
especially with respect to the pediatric populatidiis may be due to the fact that diagnosticstest
for these viruses are not routinely carried outmast Nigerian hospitals and as a result, many
important viral pathogens of interest are misset (oa unidentified). This previous situation
makes it difficult to collect data as regards vilarrhea and implementation of control strategy to
combat the disease becomes difficult to carry Against this background, this study was carried
out to ascertain the prevalence rates of viralrepthogens (rotavirus, adenovirus and norovirus)
as causative agents of viral diarrhea among chldteending Central hospital, Benin City, Nigeria.
This work is also aimed at assessing the relatiprsttween feeding methods and viral diarrhea, as
well as the effect of some variables on viral diaa.

2.0 Patientsand Methods.

Study location and populatiofMhis study was carried out at Central hospitahiBeCity,
Nigeria. It is a secondary health care center ansl located in Benin City, Edo State, Nigeria. It
attends to all medical cases as well as refersdsc&rom primary health care centers. A total af tw
hundred and thirteen (213) stool specimens weileatetl from children who were 0 to 24 months

of age, comprising 168 children with clinical sympis of diarrhea made up of 91 male and 77
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female, and 45 apparently healthy age matchedrehildithout diarrhea made up of 28 male and
18 female The patients and control subjects wesigling in the same locality as at the time of thi
study. The inclusion criteria used in this studyrevehildren from birth to two years of age who
were clinically diagnosed as having diarrhea, with passage of watery stools 3 times or more
within a 24 hour period. The population studiedswaade up of children with acute diarrhea (less
than 2 weeks). Feeding methods were also considkredg this study. Exclusive breastfeeding
was from birth to six months of age while mixeddes and solid food were not age dependent.
Verbal informed consent was obtained from parenguardians of the participating children prior
to sample collection. The study was carried outveenh May 2011 and December 2012. Ethical
approval was obtained from the state health ettoosmittee.
2.1 Specimen collection and processing: The specimene collected into sterile wide mouth
specimen bottles and were processed within 4 housample collection. Rotavirus, adenovirus
and norovirus were detected by the Immunochromatitc Technique (ICT). VIKIR Rota-
Adeno rapid test device made by BioMerieux, Frane&s used in rotavirus and adenovirus
detection while norovirus was detected by the RYD@uick norovirus (N1403) made by R-
Biopharm AG, Germany. Results were read and ing¢edr according to manufacturer's
instructions.
2.2 Statistical analysis: This was carried out usddyl ratio and Chi-square {Xtests, using the
statistical software “INSTAT”. The values were in@d into the system and it automatically
generates the required values. A P-value of lems ©.05 was considered as significant.
3.0 Results

A total of 168 children with clinical symptoms adiarrhea were evaluated in this study.
Enteric viruses were detected in 66 (39.3%) subjedtile there was no viral detection in the
control. Rotavirus had a prevalence of 27.4%, adem® 9.5% and norovirus 2.4%. The
distribution of infection showed that single infiect was 32.1% while mixed infection had 7.1%
(Table 1). Sex and age distribution is showed biet&2. Age group was statistically significant
(P<0.0001) while sex did not show statistical digance (P=0.806) (Table 2). The relationship
between feeding methods and viral diarrhea didshotv significant association (P=0.369) (Table
3). The effect of some variables on pediatric vifiairhea is showed in table 4. Seasonal pattiern o
infection was statistically significant (P=0.038hie family socioeconomic status, maternal level

of education and occupation did not show statissigmificance (P>0.05)..



93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123

4.0 Discussion

A prevalence of 39.3% of enteric viaglents was found in this study. The prevalence of
rotavirus infection (27.4%) obtained in this stugyower than rates previously reported in Nigeria
and other parts of the world (11-15) . It is higliean other studies reported (16-1&imilarly,
adenovirus prevalence of 9.5% found in this stsdpwer than reports from Northwestern, Nigeria
and Tanzania (19,20)it is higher than reports from Lagos, Nigeria,nlrdenmark and Brazil (
11,15,21,22). Norovirus prevalence of 2.4% repoitedhis study is lower than reports from
Nigeria, Ghana, Brazil and Italy (23-25).. The eifnces among studies reporting viral infections
in different part of the world may be due to difet age group, seasonal variation as well as the
methods of detection used for the analysis.

There was a significant association between agepgend infection (P<0.0001), 7-12
months had the highest detection rate of enterises with 39(53.4%). This may be due to the fact
that it is the period where children usuallyawk and walk about in the surroundings which may
be contaminated with infectious agents. The 0-6 thwrage group was the second most
predominant group with viral agent. Thus viral ctfens were concentrated within the first year of
life with prevalence rate of 73.2% while the setgear of life had 26.8% prevalence. The reason
for this may be due to the fact that the immunéesyof children are immature during the first year
of life and by the second year, immunity begindtdd up due to previous exposures of the virus
(26). .

In this study, exclusively breastfed infants hae libwest percentage of viral agents with a
total prevalence of 30.8%, The reason for thiy i@ due to the immunity derived from breast
milk. Morrow and Rangel (27) reported that breask mffers specific protection against diarrhea-
causing pathogens including rotavirus, adenoving @orovirus by the “decoy” action of human
milk glycans. Quigleet. al.(28) stated that breastfed babies are four tiraes likely to develop
diarrhea associated with gastroenteritis than iceily fed babies. However, Heinig (29)
reported that risk for rotavirus infection did rabffer for infants who were exclusively breastfed,
partially breastfed or exclusively formula-fed. $twas also the views from studies conducted in
Canada and United States (30,31). Thus breastfgedira protection for diarrhea infections have
divergent opinions from different researchersldwide.

There was a significant association betwssason and infection (P=0.038), with rainy season

having the highest prevalence of 46.1%. In Nigevisal diarrhea has been reported to occur
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throughout the year but with variations as regaessons (14,19,23). This may be the reason for
what was observed in this study. The effect of ottagiables such as family socioeconomic status,
maternal level of education and occupation didshaiw statistical significance.

It is worthy of note that in this studyarticular attention was paid on viruses with no
attention on bacteria and parasitic agents. This vexause laboratory diagnosis of viral agents in
stool specimens of diarrheic patients is rarelgedon most hospitals in this locality and thine t
need for the attention on viral agents. Howevag tb the unavailability of astrovirus test lats
at the time of this study, we could not perforntdemn astrovirus. It is hoped that future research

will look at the prevalence of such virus in trosality.

5.0 Conclusion

Viral agents of diarrhea in infants and youngadtah was found to be 39.3% and rotavirus
was the most prevalent agent. This is worrisomettier young children who are faced with the
burden of these viral agents as a result of the performance of viral diagnostic tests on roaitin
basis for patients in most of the health care centethis locality. The report of this study cdits
urgent attention and concern on the part of théttheare managers and administrators to rise up to
the occasion by providing the necessary diagnastiterials for the detection of viral agents in
patients with diarrheal infections. This measuré @0 a long way in checking the indiscriminate
use of antibiotics for diarrheal patients which stimes may not be necessary.
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Table 1. Distribution of enteric viruses and types of irfen .

Characteristics No. Positive Per centage

Enteric viruses

Rotavirus 46 27.4
Adenovirus 16 9.5
Norovirus 4 2.4
Total 66 39.3

Types of infection

Single

Mixed

Total

54 32.1
12 7.1
66 39.3

241
242



243 Table2: Sex and age distribution of viral agents

244
Sex No. tested No.

Positive(%)

Male 91 37(40.7)
Female 77 29(37.7)
Total 168 66(39.3)

245 P=0.806
Age group No. tested No.
(months) Positive(%)
0-6 50 22(44.0)
7-12 73 39(53.4)
13-18 27 4(14.8)
19-24 18 1(5.6)
Total 168 66(39.3)

246 P<@0Q

247

248

249

250

251

252 Table3: Feeding methods and viral diarrhea.

253

254  Feeding Methods No Tested No. Positive(%)

255

256  Exclusively breastfed 39 12(30.8)

257  Breastfed+Bottle-fed 97 39(40.2)

258  Solid food only 32 15 (46.9)

259  Total 168 66(39.3)

261 P=0.369

262

263

264

265
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Table4: Effectsof somevariableson pediatric viral diarrhea.

Characteristics No. examined No infected(%) P-value
Season: 0.038
Dry 66 19(28B.
Rainy 102 47(46.1)
Family Socioeconomics Status: 0.088
Low income 92 42(45.7)
Middle income 60 21(35.0)
High income 16 3(18.8)
Maternal level of Education: 0.206
Primary school 59 22(37. 3)
Secondary school 74 34 (45.9)
Tertiary institution 35 18(B)
Mater nal occupation: 0.568
Civil servants 43 19(44.2)
Traders 66 28(42.4)
Artisans 48 15(31.3)
Farmers 11 4(36.4)




