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ABSTRACT
Rotavirus (RV) is the most important etiological agent of diarrhea in children under 5 years old, mainly in developing countries. The laboratory 
diagnosis is usually based on detection of viral antigen using enzyme immunoassay or direct latex agglutination techniques. : To Objectives
compare the sensitivity and specificity of enzyme immunoassay versus direct agglutination test for the detection of rotavirus in stool of children 
less than 5 years of age with acute diarrhea in Diyala province. : The present study was conducted during the period from Patients and methods
1/August/2012 to 30/November/2013. 120 patients with acute diarrhea were included. The patients attended Al-Batool Maternity and children 
Teaching Hospital and other Primary Health Care Centers in Baquba, the center of Diyala province. Seventy (58.3%) patients were males and 50 
(41.7%) were females. Detection of RV in stool specimens using direct agglutination test (Diaspot-USA) was performed as soon as possible after 
collection. The enzyme linked immunosorbant assay (ELISA) was carried out using the commercially available kit (DRG-Germany). Data were 
statistically analyzed and P value < 0.05 was considered significant. : The results showed that the detection rate of RV in stool specimens by Results
DAT and ELISA were 70% and 93.3% respectively. The sensitivity, specificity, positive predictive value and negative predictive values of DAT 
was 75.56%, 66.67%, 97.22%, and 15.39% respectively, and for ELISA was 91.3%, 66.67%, 97.67%, and 33.33% respectively. Spearman's 
correlation analyses revealed that the age group 10-15 months was significantly affected (P= 0.046). : Rotavirus antigen detection by Conclusion
EIA is a rapid, sensitive, and specific method, and could be used in large scale application for screening stool samples of patients with acute 
diarrhea.
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Introduction
Rotavirus is the leading cause of severe diarrhea worldwide among 
children aged <5 years. It account for5% of all deaths in children 
younger than 5 years in developing countries [1,2]. Based on data from 
the global surveillance network of 2009, which found that a median of 
36% of enrolled and tested children aged < 5 years hospitalized with 
diarrhea (range: 25%-47% among thesix WHO regions) tested positive 
for rotavirus. Therefore, the WHO recommended inclusion of 
rotavirus vaccination in all national immunization programs [3].The 
RV belongs to the Reoviridae family; the viral genome consists of 11 
segments of double-stranded RNA (ds-RNA), which encodes six 
structural proteins, and six non-structural proteins [4,5]. RVs are 
transmitted mainly by feco-oral spread, with an incubation period of 
18-36 hours [6]. RV induce diarrhea is thought to be caused by a 
combination of factors beside the effect of the RV nonstructural protein 
4, which is thought to be a viral enterotoxin [7.[The latex agglutination 
technique was affirmed to be a good, simple, and rapid tool for the 
detection of RV in stool specimens [8,9]. Previous studies using latex 
agglutination tests for detection of RV in stool specimens yielded 
variable detection rates ranged from 10%-60%[10,11]. On the other 
hand, enzyme linked immunosorbant assays are the most preferably 
used due to their high sensitivity and specificity for detection of RV in 
different pathological specimens [10,12,13]. In countries of the eastern 
Mediterranean region, studies among patients with acute diarrhea, RV 
was detected in 40% of inpatients and 23% of outpatients by 3 years of 
age [14]. In a population-based study on infants and young children 
with acute diarrhea in Saudi Arabia, American Journal of Infectious 
Diseases and Microbiology 71 RV was detected in 95% of stool 
specimens [15]. In Jordan, the RV was detected in 39.8% of stool 
specimen of hospitalized children below 5 years of age, and the most 
affected age group was less than 2 years [16]. In Iraq, it has been found 
that nearly two third of healthy population in Diyala province are liable 
for infection by RV as they lack anti-RV IgG antibodies [17]. Besides 
that, RV was found as a common cause of acute diarrhea particularly 
among children below 5 years of age [11]. In a recent molecular study 
using multiplex RT-PCR and sequence analyses of group A rotavirus 
detected from fecal specimens of Iraqi children with acute 
gastroenteritis, found that the G2 was the most prevalent genotype, 
followed by G1 genotype [18].

Patients and methods:
The present study was conducted during the period from 
1/August/2012 to 30/November/2013. One hundred twenty patients 

with acute diarrhea were included. The patients attended Al-Batool 
Maternity and children Teaching Hospital and other Primary Health 
Care Centers in Baquba, the center of Diyala province. Seventy 
(58.3%) of patients were males and 50 (41.7%) were females. The age 
range was 2 months to 5 years. The mean age of patients was 11.01 ± 
9.71 months. Information regarding age, sex, residence, type of 
feeding and source of drinking water were collected. Human privacy 
was respected by taken children parent's consensus. Detection of RV in 
stool specimens using direct agglutination test (Diaspot-USA) was 
performed as soon as possible after collection. The enzyme linked 
immunosorbant assay (ELISA) was carried out using the 
commercially available kit (DRG-Germany). These techniques were 
performed according to the manufacturer's instructions. Positive or 
negative cases were determined by comparing the absorbance value of 
each sample in this study with that of the cut-off control value, samples 
with an absorbance value less than the cutoff value were considered as 
negative; samples with a value above the cut-off value were considered 
positive.The statistical package SPSS version 10.0 was used for
statistical analyses. Data were statistically analyzed and P value < 0.05 
was considered significant

Results
The results of the present study, generally showed that the detection 
rate by ELISA technique is highest than that of DAT technique (93.3% 
versus 70%), Table 1.

Table 1. Detection rate of RV by DAT versus ELISA techniques of 
120 fecal samples

The sensitivity, specificity, positive predictive and negative predictive 
values of DAT was 75.56%, 66.67%, 97.22% and 15.39% respectively, 
while for ELISA was 91.3%, 66.67%, 97.67% and 33.33% 
respectively. Table 2, showed that the highest detection rate of RV in 
both ELISA and DAT was among children below 2 years of age. 
However, in both techniques there was no age group significantly 
affected. Regarding the sex distribution, the results revealed that in 
both DAT and ELISA techniques the detection rate of RV was highest 
among femalescompared to males. Nevertheless these differences 
failed to reach the levels of significance, Table 3
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Techniques No. positive (%) No. negative (%)

DAT 84 (70) 36 (30)

ELISA 112 (93.33) 8 (6.67)
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Table 2. Distribution of ELISA and DAT results according to age

NS: Insignificant
Table 3. Distribution of DAT and ELISA results according to sex

NS: insignificant

Table 4. Distribution of DAT and ELISA results according to 
residence

NS: insignificant

Table 4, showed that the detection rate of RV was highest among 
children residing in urban areas compared to those in rural areas in both 
techniques. However, in either technique, these differences were 
insignificant. The results also showed that the highest detection rate of 
RV was among those children on mixed feeding (breast plus bottle 
feeding) in both techniques. However, in either case, the differences 
were statistically insignificant, Table 5.

Table 6, shows that in both techniques, the detection rate of RV was 
highest among those children drinking municipal water compared to 
those consume bottled water. However, none of these differences reach 
the levels of statistical significance. Table 7, revealed the Spearman's 
correlation between DAT and ELISA results and different 
demographic factors. The age of patients was significantly correlated 
with DAT results (p= 0.046) with a correlation coefficient (0.183). Of 
note, the effect of age was statistically insignificant in paired 
comparison as previously shown in Table 2. However, the ELISA 
results showed no correlation with any of these demographic factors.

Table 5. Distribution of DAT and ELISA results according to type 
of feeding (n=110)

NS: Insignifica

Table 6. Distribution of DAT and ELISA results according to 
source of drinking water

NS: Insignificant

Table 7. Spearman correlation between DAT and ELISA results 
and different parameters in 120 children

r= correlation coefficient, p =probability (level of significance)

Discussion
Rotavirus is the most common cause of childhood gastroenteritis 
particularly in developing countries. In Diyala, as an Iraqi province, 
about 60 kilometers NorthEast Baghdad, the capital, previous studies 
had documented high prevalence of RV infection among general 
population [17]. Furthermore, RV was found as the major cause of 
acute diarrhea among children below 5 years old [11]. It is worth to 
mention that RV vaccine is not included in the expanded program of 
vaccination in Iraq yet. Therefore, searching for rapid and accurate 
diagnosis of RV infection is essential for early management and for 
prevention of severe complications of gastroenteritis [10]. In the 
present study, the detection rate of RV in stool specimens of patients 
with acute diarrhea was highest using ELISA versus DAT techniques. 
Additionally, the results revealed that ELISA technique is more 
sensitive and specific, and it is more suitable for large-scale screening 
of patients for detection of RV infection. These results are consistent 
with most previous studies worldwide, affirming that, although DAT 
are able to quickly give results, but it has lower sensitivity versus 
ELISA which appeared to be an optimal method for detection of RV 
infection [9,10,13]. On the other hand, it has been stated that DAT 
could be used as an alternative method for the rapid screening of RV in 
fecal specimens, especially during acute gastroenteritis outbreak 
season [15,19]. The high sensitivity and specificity of ELISA 
techniques are arise through the fact that these diagnostic kits 
incorporate highly specific anti-rotavirus monoclonal antibodies 
which have high affinity for capturing RV antigens in clinical 
specimens [10,12,20]. Other advantages of the enzyme immunoassays 
include their stability, simplicity and cost effectiveness, making these 
assays widely used for detection of RV antigen and antibodies and for 
epidemiological studies of rotavirus [21]. The results of both DAT and 
ELISA found that the age ≤ 2 years was significantly correlated with 
RV infection. Again these results are supporting our previous findings 
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Age 
(month

s)

Total Result of DAT Result of ELISA

Positive 
(%)

Negative 
(%)

P value Positiv
e (%)

Negativ
e (%)

P value

5≤ 26 20(76.92) 6(23.07)

0.059
 [NS]

25(96.1
5)

1(3.84

0.259
[NS]

>5 - 
≤10 

57 42(73.68) 15(26.31
)

53(92.9
8)

4(7.01)

>10 - 
≤15 

18 14(77.77) 4(22.22) 18(100.
00)

0(0.00)

>15 - ≤ 
20

10 5(50) 5(50) 9(90.00
)

1(10.00
)

>20 9 3 (33.33) 6 (66.66) 7(77.77
)

2(22.22
)

Total    120 84 36 112 8

Sex Total Result of DAT Result of ELISA

Positive 
(%)

Negativ
e (%)

P value Positive 
(%)

Negativ
e (%)

P value

Male 70 48(68.5
7)

22(31.4
2)

0.686
[NS]

64(91.4
2)

6(8.57)

0.323 
[NS]

female 50 36(72) 14(28) 48(96.0
0)

2(4.00)

Total 120 84 36 112 8

Residence Total Result of DAT Result of ELISA

Positive 
(%)

Negativ
e (%)

P value Positive 
(%)

Negativ
e (%)

P value

Urban 64 45(70.3
1)

19(29.6
8)

61(95.3
1)

3(4.68)

Rural 56 39(69.6
4)

17(30.3
5) 0.936 

[NS]

51(91.0
7)

5(8.92) 0.353 
[NS]

Total 120 84 36 112 8

Type of 
feeding

Total Result of DAT Result of ELISA

Positive 
(%)

Negativ
e (%)

P value Positive 
(%)

Negativ
e (%)

P value

Breast 15 11(73.3
3)

4(26.66
)

13(86.6
6)

2(13.33
)

Bottled 59 41(69.4
9)

18(30.5
0)

0.494
[NS]

56(94.9
1)

3(5.08)

0.314 
[NS]

Mixed 36 29(80.5
5)

7(19.44
)

35(97.2
2)

1(2.77)

Total  110 81 29 104 6

Source of 
drinking 

water

Total Result of DAT Total Result of ELISA

Positiv
e (%)

Negati
ve (%)

P value Positiv
e (%)

Negati
ve (%)

P value

Municipal l 84 68(80.
95)

16(19.
04)

0.288 
[NS]

94 89(94.
68)

5(5.31
)

    

0.261
[NS]Bottled 36 26(72.

22)
10(27.

77)
26 23(88.

46)
3(11.5

3)

Total  120 94 26 120 112 8

Parameters test DAT ELISA test

r p r p

Age 0.183 0.046 0.091 0.325

Sex - 0.037 0.689 - 0.09 0.326

Residence 0.007 0.937 0.085 0.357

Type of feeding - 0.087 0.368 - 0.126 0.191

Source of 
drinking water 

0.097 0.291 0.103 0.264



[11], and also in agreement with other workers [2,14,22,23]. 
Additionally, both techniques consistently found that females were 
more affected than males. However, different studies had obtained 
different results in this regard [2,15,24]. Furthermore, the results of 
DAT and ELISA were concordant in that RV infection was higher 
among urban versus rural areas. Of note, similar results were obtained 
by other studies [14]. It seems that the high population density and 
better income in urban areas increase hospitalization for RV infection. 
Another finding that was consistently yielding by DAT as well as 
ELISA results, that RV infection was less frequent in breast-fed than 
among bottle-fed babies. Undoubtedly, this is related to the protective 
ability of maternal immunoglobulins transferred through the breast 
milk. These results were in agreement with most previous studies 
[21,23,25,26]. Moreover, the common result was that unsafe 
municipal water was associated with higher RV infection rate. This 
finding seems logical, as unsafe drinking water is an important source 
of infection by RV especially in developing countries [14,23,27]. It can 
be concluded that ELISA technique is the optimal method for detection 
of RV in stool specimens. However, DAT can be used as an alternative 
method for screening RV infection especially during outbreak season.
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