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Abstract 
         Human noroviruses are the leading cause of non-bacterial gastroenteritis in children worldwide. The objectives of 

this study are to determine the frequency and importance of norovirus in diarrheal illness among children below 5 years 

of age and to investigate the most affected age, seasonal distribution and the major clinical symptoms associated with 

norovirus infections; 400 stool samples (200 symptomatic cases and 200 asymptomatic healthy children) were 

investigated during the period from March 2011 to March 2012.Norovirus was detected in 8% of symptomatic children 

whereas all the control groups were norovirus negative. Norovirus was highly prevalent among children of 18-23 

months of age (P=0.05). Noroviruses were continuously detected throughout the year except in May and October, but 

the principle peaks of detection were in November. The most common clinical symptoms beside diarrhea observed 

among norovirus infected children were vomiting (94%), fever (69%), dehydration (50%) and abdominal pain found in 

31%. 
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الكشف عن فيروس النورو في عينات البراز بواسطة تقنية تفاعل البممرة المتسمسل العكسي في الاطفال الاقل من خمسة 
 سنوات من العمر الراقدين في المستشفيات والذين يعانون من التهاب المعدة والامعاء الحاد في البصرة، العراق

 

 2حسن جابر حسوني                                 1حازم طالب ثويني
 عراق /بصرة -جامعة البصرة -كمية الطب البيطري -قسم الاحياء المجهرية 1

 عراق /بصرة -جامعة البصرة -كمية الطب -قسم الاحياء المجهرية 2

 الخلاصة
الحاد الغير بكتيرية عمى مستوى العالم. اهداف هذه الدراسة تحديد لالتهاب المعدة والامعاء رئيسيا تعتبر فيروسات النورو الخاصة بالانسان مسببا       

تشار اهمية وتكرار فيروس النورو بين الاطفال المصابين بحالات اسهال وتقل اعمارهم عن خمسة سنوات, لتحديد العمر الاكثر تعرضا لممرض, الان
من الحالات الغير مرضية(  200من الحالات المرضية و  200نة من البراز )عي 400الموسمي لممرض والعلامات الرئيسية المصاحبة للاصابة. تم فحص 

% في الاطفال الذين تظهر عميهم علامات سريرية, بينما في مجموعة 8. كانت نسبة وجود الفيروس هي 2012الى اذار  2011خلال الفترة من اذار 
(. اما بالنسبة للانتشار الموسمي لممرض, P=0.05شهر ) 23-18في الاطفال بعمر السيطرة لم يتم الكشف عن الفيروس فيها. الفيروس كان اكثر شيوعا 

راض فقد تم الكشف عن الفيروس في كل اشهر السنة ما عدا شهري ايار وتشرين الاول وان الاصابات الاكثر كانت في شهر تشرين الثاني. اهم الاع
 %.13%, والم في البطن بنسبة 50%, الجفاف بنسبة 64%, الحمى بنسبة 44لتقئ بنسبة السريرية بجانب الاسهال بالاطفال المصابين بالفيروس كان ا
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Introduction 

  Human noroviruses have been recognized as 

the major cause of acute non-bacterial diarrhea 

outbreaks all over the world, and the second most 

frequent cause of viral diarrhea in children in 

developing countries. Noroviruses are also the leading 

cause of acute non-bacterial gastroenteritis in developed 

countries. It is estimated that approximately 10% of 

sporadic viral gastroenteritis and 45-97% of outbreaks 

of non-bacterial gastroenteritis are attributed to 

norovirus infection worldwide 
1,2

.
 
Noroviruses are the 

frequent cause of sporadic cases and also outbreaks of 

acute gastroenteritis in children and adults
3,4

  

particularly in semi-closed environments such as 

schools, cruise ships, hospitals and residential homes
5
. 

Introduction of Norovirus in a community or population 

may be followed by additional spread of the disease 

because of its highly infectious nature, resulting in a 

large number of secondary infections, up to 50% of 

contacts
6
. Studies have demonstrated seasonal

7
 and /or 

geographical differences 
8,9

 . The development of 

reverse transcriptase polymerase chain reactions (RT-

PCR) has greatly enhanced the identification of these 

viruses. RT- PCR is one of the most sensitive methods 

for norovirus detection based on the amplification of 

DNA from the viral RNA
10

. The results observed in a 

study in Germany after testing 244watery stool samples 

from 2 gastroenteritis outbreaks by EM, ELISA and 

RT-PCR, where in case of RT-PCR had the highest 

sensitivity (94.1%) followed by EM (58.3%) and 

ELISA (31.3%)
11

 , therefore the molecular techniques 

are mostly used 
12

. This study aimed on the 

investigation of norovirus infection among less than 

five years of age children with acute gastroenteritis and 

healthy children and determination of the most affected 

age, seasonal distribution and the major clinical 

symptoms associated with norovirus infections. 

Materials and Methods 
A total of 400 fecal specimens were collected from 

infants and children under five years of age in the city 

of Basrah, south of Iraq during one year (March 2011- 

March 2012): 200 stool specimens were collected from 

hospitalized children (including 105 male and 95 

female) suffering from acute gastroenteritis admitted to 

Basrah Hospital for Obstetric and Child (this hospital is 

a major referral hospital in Basrah city). The remaining 

200 stool specimens were collected from nondiarrhea 
healthy children (including 94 male and 106 female) at 

Al Furdos kindergarten and nursery, Al Zohor 

kindergarten and nursery, and Baraem Al Amal 

kindergarten and nursery were studied as a control 

group. Informed verbal consent was obtained from 

parents/ caregiver of participating children before 

collecting the samples.A standard structured 

questionnaire was used to obtain the information 

regarding age, sex, season, clinical manifestations 

(diarrhea, fever, abdominal pain and dehydration) and 

type of feeding (breast, bottle or mixed feeding) for 

each case. Study extends from March to February. 

According to WHO's recommendation, all children 

were classified in specific age groups (0–2, 3–5, 6–8, 

9–11, 12–17, 18–23, 24–35, and 36–48 months)13. 

Suspension of 20% (w/v, for the solid sampleand v/v, 

for the liquid sample) of each stool specimen was 

prepared in 10%NaCl, after vigorously mixing, the 

stool suspension was clarified by centrifugation at 8000 

rpm for 20 min at 4 C14. The resulting supernatants 

were collected and stored at -20 °C until use for nucleic 

acid extraction. One stool specimen was collected from 

each child. Viral Nucleic acid (RNA genomes) was 

extracted from 200 µl of supernatant of the stool sample 

using a spin-column technique, according to the 

instructions given in the insert of the QIAamp MinElute 

virus spin kit .Viral nucleic acid was then recovered in 

100 µl of elution buffer. All the extracted viral nucleic 

acid examined by Nano drop instrument in order to 

determine the concentration of viral RNA.  

 

 
 

 

Horizontal agarose gels were used for analysis of DNA 

after RT-PCR, or PCR amplification. The concentration 

of agarose used was 2%; gels are prepared as 

percentage weight/volume solutions. Thus, a 2% gel is 

2 g agarose in 100 ml buffer, 8μl of the final PCR 

product were loaded on to 2% agarose gel containing 

ethidium bromide (0.2μg/ml). DNA molecular weights 

were determined by comparison with a 100 bp DNA 

ladder. Samples showing a specific amplicon were 

considered as positive. Statistical Package for Social 

Science (SPSS) version 15 software was used to 

analyze the data. Chi- square (X2) test was used to 

assess the significance of differences between groups 

and variables. P value less than 0.05 was considered to 

Oligonucleotide Primers for PCR Amplification of 

Norovirus 
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be statistically significant and P value less than 0.01 

considered as highly significant. 

Results 

       Norovirus was detected in 8% of cases. Control 

group showed negative results to norovirus (Table-1) 

 
 

 

 

 
 

 
 

Agarose gel electrophoresis demonstrating Norovirus. 

Lane 1 and 2 represent tested sample that positive for 

Norovirus. Lane M, 100 bp DNA Ladder marker. (2% 

agarose, 100v for 30min)  The sex and age distribution 

of Norovirus infection is shown in Table -2.   Of 16 

positive samples, 9 (9%) specimens belonged to male 

and 7 (8%) to female patients, this difference was not 

significant (P>0.05). The age groups analysis revealed 

that Norovirus infection was among children with age 

1-˂3 years, norovirus infection was more prevalent in 

children of ages 18-23 months (P=0.05) (Table -2). 

Norovirus, which occurred in relatively small numbers, 

involved 8% of the stool samples studied. All the 

samples of healthy control group were norovirus 

negative. 

 

 

 

 

 

 

 

 

 
 

 

 
 

Age groups X
2
 = 20 df= 7 P=0.05 Sex X

2
 = 0.06 df= 1 

P>0.05 

The seasonal distribution of Norovirus infection was as 

follows: 10% in winter, 10% in autumn, 9% in summer, 

and the lowest incidence were 4% in spring (p=0.05) 

(Table-3). Norovirus were continuously detected 

throughout the year except in the months of May and 

October, but the principal peaks of detection were in 

November. 

 
 

 

 

 
 

Age groups X
2
 = 20 df= 7 P=0.05 Sex X

2
 = 0.06 df= 1 

P>0.05 

In Norovirus gastroenteritis; vomiting was the most 

common feature and was observed in 94% of patients 

while fever was 69%. Dehydration caused by Norovirus 

gastroenteritis was found in about 50% of patients and 

abdominal cramp (31%) was not frequent in these 

patients (Table-4). Vomiting (94%) was occurred at 

higher rate in norovirus- positive children (p=0.01), 

compared with the rate of vomiting in diarrheal cases 

negative to Norovirus. 

 

 
 

 

Table-1: Incidence of human norovirus among under 5 

years age children 

 

Table- 2: Age and sex distribution of Norovirus-positive 

in diarrheal group of children under 5 years old 

 

Table -3: Distribution of Norovirus in diarrheal group of 

children under 5 years old in different season 
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X

2
 = 19.5 df= 3 P=0.05 

In Norovirus gastroenteritis; vomiting was the most 

common feature and was observed in 94% of patients 

while fever was 69%. Dehydration caused by Norovirus 

gastroenteritis was found in about 50% of patients and 

abdominal cramp (31%) was not frequent in these 

patients (Table-4). Vomiting (94%) was occurred at 

higher rate in norovirus- positive children (p=0.01), 

compared with the rate of vomiting in diarrheal cases 

negative to Norovirus. 
 

 
 

 

 
 

Vomiting: X
2
 = 87.4 df= 4 P=0.01 Fever: X

2
 = 69.37 

df= 4 P=0.01 

Dehydration: X
2
 = 72.41 df= 4 P=0.01 Abdominal pain: 

X
2
 = 61.87 df= 4 P=0.01 

Discussion 

        Noroviruses has shown to be an important agent of 

sporadic gastroenteritis in the developed part of the 

world
15

, however, little or nonexistence of 

epidemiological information available on burden of the 

disease associated with sporadic norovirus infection in 

clinical or hospitalized patients in developing 

countries
16,17

. It is interesting to state here that this is the 

first report on norovirus in hospitalized children with 

gastroenteritis in Basrah, Iraq. The prevalence of 

norovirus was 8% in this study. Reviewing the results 

of recent studies in which molecular methods were 

applied for detection of enteric viruses, showed that 
noroviruses accounted for approximately 12% 

(range 4.4–30.7%) of severe gastroenteritis cases 
among children <5 years of age worldwide

18
 . However, 

prevalence as high as 48.4 and 53% have also been 

reported in Italy and Australia, respectively
15,19

 . In 

Brazil, two studies conducted on hospitalized children 

revealed 8.6% of norovirus infection in two cities in the 

West Central region
20

 ; and a prevalence of 20% in Rio 

de Janeiro
16

 . In United States, Simpson et al.
21

 showed 

that Norovirus was responsible for 13%. In Korea, Koh 

et al.
22

 showed that noroviruses were detected in 36.2% 

which are higher than our figure.In Tunisia, norovirus 

was detected in 17% of fecal samples collected from 

children with acute diarrhea
23

. Study of pediatric 

gastroenteritis in Saudi Arabia documented norovirus 

infection in 3.5% of children
24

, which is below the 8% 

rate identified in this study. The Saudi Arabian study 

used an ELISA method, which is less sensitive than the 

RT-PCR used in this study. The variation in detection 

rates can be attributed to differences between the 

populations, variations in the time of the study or to the 

laboratory tests used.Norovirus is often not considered 

as a cause of serious disease. However, norovirus was 

found in 8% of the hospitalized children. The role of 

norovirus as an important cause of gastroenteritis 

requiring hospitalization in children has also been 

reported for other countries such as Italy, Spain, 

Australia and Russia
15,19,25,26

.  We thought the 

percentage of norovirus is higher than 8% because only 

inpatients and the patients who needed hospitalization 

were supposed to have more severe symptoms were 

included in this study. Most children with norovirus 

infections had a lower score of disease severity
27

, so the 

results from the present study may underestimate the 

role of norovirus in children less than 5 years of age 

with acute gastroenteritis in Basrah, Iraq.Data from the 

present study, suggest that norovirus is a common viral 

agent causing childhood diarrhea in Basrah. This study 

improves our epidemiological knowledge about the 

prevalence of this virus in Basrah and Iraq. Many 

studies showed that norovirus plays an important 

etiological role in sporadic diarrhea in infants and 

young children
18,28

 . We found that norovirus-associated 

diarrhea occurred mainly in children aged 2 years or 

younger. Our finding is in agreement with studies from 

Spain, Japan, and India 
29,30

. Other study found the peak 

incidence of norovirus infection among children aged 

1–2 years. This is not surprising as this is the age group 

in which children are usually wean from maternal 

antibody and introduced to semisolid foods which may 

be contaminated due to improper handling. Likewise, it 

is the period in which they crawl around picking 
anything they see into the mouth. Norovirus was 
detected in both genders with no significant difference. 

Table -3: Distribution of Norovirus in diarrheal group of 

children under 5 years old in different season 

 

Table-4: Distribution of clinical symptoms in diarrheal 

children due to norovirus 
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A similar occurrence of these viruses in male and 

female children in different age groups is described in 

other studies31,32 . In many countries, norovirus 

infection is prevalent in winter months4, and several 

studies showed no seasonal distribution33,34. In this 

study Norovirus infection occurs year-round except 

May and October while a higher number of rotavirus 

cases were detected in these months. We observed a 

peak of noroviruses detection in fall and winter, which 

is consistent with the results of other studies1. As others 

had found in studies of similar populations16,34, they 

noticed that norovirus was detected throughout the year 

and more commonly during the summer months. 

However, the season prevalence of norovirus infection 

was highly variable in different regions as shown in 

some studies35,36.Vomiting is more common in 

children with norovirus infection is similar to other 

study37. Delay in gastric emptying may be responsible 

for the vomiting associated with this agent3. As well as 

diarrhea the most common clinical symptoms present 

were vomiting( 94%) and fever( 69%)  which is in 

agreement with those from other studies38 .However, 

our results are  in contrast with those reported children 

infected with norovirus at a hospital in Rio de Janeiro 

where vomit observed in 33.3% of the cases16. 
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