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Abstract
Matter: This is the first study in Al-Anbar governorate with this design aim to the detection of rotavirus 
group A (ROVA).

Method: A total of (150) stool samples obtained from children <5 years with acute gastroenteritis were 
randomly collected from Maternity and Children at al-Anbar governorate from (1- 9-2019 to 1-2-2020); 
Rotavirus was detected by rapid test for stool samples and real-time polymerase chain reaction for blood 
and serum.

Results: Out of total 150 stool sample there were 101(67.3%), 49(32.6%) Negative and positive result 
respectively, from rapid test. The result of RT-PCR from serum & blood were Thirty-one (31)81.57% of 
(38) samples positive for rotavirus & eight samples were no ct there was Significant value (0.0016)(0.0075) 
between PCR (blood, serum) test and Rapid test under p<0.05. Based on that RT-PCR was more sensitive 
& specific than rapid test.
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Introduction
Rotavirus is transmitted as a result of contamination 

of the hand with the stool of infected people, and then it 
reaches the mouth or respiratory system1,2,3,4 Rotavirus 
(RV) infects small intestinal epithelial cells, inducing 
severe diarrhea in children, resulting in over 500,000 
deaths annually.5 The virus replicates in the intestinal 
villi cells6 this replication decreases the ability of the 
intestine to absorb salts and water.7 The symptoms 
often start with fever, nausea, and vomiting, followed 
by abdominal cramps and frequent watery diarrhea, 
which may last for 3-8 days. Infected children may also 
have a cough and runny nose.8,9,10,11,12,13 Generally, 
reinfections are common in Rotavirus disease.14 
Immunity develops with each infection, so subsequent 
infections are less severe; adults are rarely affected.15 
Because of the frequency of the virus in the winter 
season, it was called winter diarrhea before the virus was 
discovered.16,1,9,17,18,19

Rotavirus is the second cause of death in newborns 
and the cause of more than half of cases of acute diarrhea 

according to the WHO report20 because no specific 
antiviral therapy is available, effective RV vaccines are 
crucial to prevent morbidity and mortality. Treatment 
of RV infection is only possible through fluid and 
electrolyte replacement, as no specific antiviral therapy 
is available821.

In 2009, WHO recommended the introduction 
of RVA vaccines into the routine immunization 
programs, and despite evidence that these vaccines 
provide good protection against hospitalizations, the 
acute gastroenteritis morbidity associated to RVA 
Internationally, oral rotavirus vaccines available 
(RotaTeq and Rotarix) 22 Rotarix (RV1 product from 
one strain G1P [8] strain is used as a human vaccine in 
two doses, RotaTeq (RV5) resulting from combining 
five strains (G1, G2, G3, G4, and G1P[8])., is used as 
a vaccine in three doses23 Early diagnosis of Rotavirus 
gastroenteritis in hospitalized patients will decline 
the morbidity and mortality impressively and avoids 
keeps away from improper utilization of anti-toxins in 
pediatric patients.14 Rotavirus infection is not routinely 
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diagnosed in Al-Ramadi hospitals probably due to the 
cost of its diagnosis and because the clinical spectrum of 
signs and symptoms are similar to other gastroenteritis 
infections24,25. There is a need for regular detection 
of RV strains because this information is needed to 
interpret the results of vaccine studies and epidemiologic 
surveillance 9.

This is the first study in Al-Anbar governorate with 
this design aim to the detection of rotavirus group A 
(ROVA) & evaluation methods of detection, initially 
with a rapid test (immunochromatography) for rotavirus 
in stool specimen, secondly, by molecular methods 
RT-PCR. In the other side, we were finding out the 
epidemiology of rotavirus in AL- Ramadi city in Al-
Anbar governorate.

Method
Stool samples were collected from children aged 

less than 5 years, admitted with acute gastroenteritis 
to hospitals or outpatient wards, a total of (150)stool 
samples obtained From (1- 9-2019 to 1-2-2020), 
from children<5 years with acute gastroenteritis were 
randomly collected from Maternity and Children at al-
Anbar governorate.

Detection of Rota Virus by Rapid Chromatographic 
Immunoassay, The chromatographic immunoassay 
performed to the first method that we used to detect the 
rotavirus in stool samples according to (Qingdao High 
top Biotech Co.Ltd, China).

We were extracted RNA of 38 samples (serum & 
blood) according to manufactured company (VIASURE 
RNA –DNA Extraction Kit) protocol Spain.

Samples were stored in clean Eppendorf tub at deep 
freeze; kit of extraction was stored at room temperature 
RT (15-30°C) until the day of the experiment, any 
lyophilized or dissolved substance must be stored at 
-20°C (like carrier RNA, Proteinase K) and wash buffer 
at RT.

After preparing our samples, kits and devices; 
there were initial steps before isolation RNA according 
(manufactured company (VIASURE RNA –DNA 
Extraction Kit) protocol Spain.):

Isolation genomic RNA of rotavirus from serum 
blood samples according (manufactured company 
(VIASURE RNA –DNA Extraction Kit) protocol 
Spain.):

Real-time PCR detection of Rotavirus according 
(The protocol of DNA & RNA RT-PCR kit by VIASURE 
Company – Spin)

Statistical Analysis: All results were conducting 
statistically on SPSS Ver.22. Frequency distribution 
and percentage for selected variables were done first. 26 
For all statistical analyses, sig. represent P (Probability) 
value in every table, a P value of less than 0.05 was 
considered statistically significant. For comparison 
between variables, we used the Pearson Correlation 
Coefficient, which ranges (-1 to +1); a positive value 
means direct correlation & negative value means reverse 
correlation. & we used Chi-square to compare between 
the variable. Sensitivity & Specificity were done by 
MedCalc® v19.5.2.

Results and Discussion
Description of the study sample: Rotavirus is still 

the main cause of diarrhea in children. The World Health 
Organization has indicated that more than half a million 
children under the age of five face death as a result of 
contracting rotavirus, and most of them are from poor 
countries. 27

The study included 150 samples from children less 
than 5 years which suffering from diarrhea, the results 
were 101(67.3%), 49(32.6%) Negative and positive 
result respectively, in the rapid test in the stool. The 
study samples- amounting (150) samples suffering 
from diarrhea-were collected in the laboratories of the 
Maternity and Children Hospital in the city of Ramadi, 
in Anbar governorate, for the period from 1- 9-2019 to 
1-2-2020. Samples were rapid test & RT-PCR.

The present study aims to evaluate detection 
methods of rotavirus; to contribute as much as possible 
to the use of the fastest and most accurate method for 
early detection of the virus, and to provide the necessary 
treatment to save the lives of children in Iraq, specifically 
in Anbar Governorate.

Rapid test Results:

Prevalence & Influence of Age: The study showed 
that out of 150 fecal samples, 49 of them infected 
children (ROV+ positive) with ratio of 32.6% and the 
other 101 samples were healthy (ROV- negative) with 
a ratio of 67.3%. The table 1 also shows that there was 
no significant statistical difference when comparing the 
means of age between positive and negative sample 
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at p<0.05 . Table 1: The percentage of the number of 
children infected with rotavirus compared to the age 
Mean.

Table 1: The percentage of the number of children 
infected with rotavirus compared to the age Mean.

Variable Rapid 
test No. Per 

cent Mean±SD Sig.

Age
ROV+ 49 ٭32.6% 11.286±7.5360

.992
ROV- 101 67.3% 11.267±12.557 

This result corresponds to a study conducted in 2018 
Ramadi (32%)28 study in Baghdad showed that thirty-
three per cent of all collected samples have positive 
Rotavirus 29. and prevalence of 32.2% in Kaduna State, 
Nigeria. 9 with a median of 30% in Saudi Arabia30. And 
30.3% in Baghdad (2018) 31 In Jordan, Rotavirus was 
detected in 35% of children hospitalized with acute 
gastroenteritis 32. 39% in 2012 in Anbar 33. 33% in 
Baghdad(2016). 34 But not corresponds to a study in Al-
Diwaniyah, 2019 there results recorded the incidence of 
40%.35 42.45% in the region of Mid Iraq.36 In Thi-Qar 
2019 45%. 37 (45.2%) in Taiz. 38 In Babylon city is 48%. 
33 The reason for the presence of Rotavirus infection in 
Iraq and neighboring countries despite the use of the 
vaccine is the emergence of new genotypes and new 
strains not included in the vaccine, and this is due to the 
nature of the genome virus of re-assortment39 while in 
Ethiopia 20.4% for rotavirus infection40 RV-associated 
diarrhea of 25.6%, Brazil41.

Influence of Age group: Table 2 shows that the 
number of infected children within the age group 1-12 
months is 35 children, at a rate of 71.4%; the table 
also shows 12 infected children in age group of 13- 24 
months by 24.4 % percent and 2 children at rate of 4 
in the 25-60 months out of a total of 49 children. We 

were found that the stag less than a year was the highest 
average of infection.

Table 2: percentage of children infected with 
rotavirus, depending on age group

Age stages No. %

1-12 m* 35 71.4

13-24m 12 24.4

25-60m 2 4

Total 49 100

*: Month

This results agreement with38 Another study, in 
Ramadi City, Iraq28. Babylon City study33 and with the 
study. 42 Group of 7-12 months. 31 others 29 Disagree 
with the study showed that half of the children were 
below 6 months of age, 37% in the age group of 7-12 
months. 10 Another study. 43 The occurrence of rotavirus 
diarrhea in this age group is probably due to the absence 
of breastfeeding 11.

RT-PCR results: The limitation of antibody-
based tests for the detection of enteric pathogens is the 
requirement of high concentration of free antigen to 
generate a positive reaction; the free antigen is decreased 
significantly during disease. Therefore, these tests have 
lower sensitivity and could miss positive samples 
collected late in the course of clinical disease, when 
compared to RT-PCR44,45.

Thirty-eight (38) samples (21) serum samples 
& (17) blood samples were detection for RT-PCR 
after extraction their RNA in the Biotechnology and 
Environmental Centre University of Fallujah. Thirty-
one (31) of (38) samples were positive for rotavirus & 
eight samples were no ct. As in Table 3

Table 3: The result of RT-PCR from serum & blood.

Type of samples Positive % No ct % Total

Serum 14 66.66% 7 33.33% 21

Blood 17 100% 0 0.0% 17

Total 31 81.57% --------- ------- 38

Our study showed that (81.57%) positive for RV 
which consistent with study showed that 80.6% among 
children < 5 years in Diyala province.3 and with (93.8%) 

of positive for RV antigen detected by conventional RT-
PCR in Diyala, Iraq26, with the study39 And with study 
which detects rotavirus from NSP3 gene46.
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In addition to positive control which it was reading 
(26.01) in the FAM filter & (24.9) in HEX (JOE) 
filter. The results of samples were reading in the same 
two filters (according to the protocol of manufactured 
company).

In the present study we counted on Ct value ˂40 
according protocol of manufactured company of kit to 
detection positive results corresponding with39.

In Figure 1 Carves of amplification were explaining 
the number of the cycle in (X-axes) vs. intensity in 
(Y-axes). Fluorescence data (FAM) collection during 
60Cᵒ extension for rotavirus, their curves higher the 
threshold line were positive results and the negative 
result the curves under threshold line in RT- PCR for 
rotavirus detection 47.

Figure 1: RT-PCR threshold curves for the amplification of NSP3genes of Rotavirus.

Sensitivity & Specificity: Our study showed (Table 
4) that from 14 stool samples, there were 12 true positive 
(TP) samples and 2 fales negative (FN) samples as a 

result of rapid test .while for same 14 samples, all their 
serum in the RT- PCR test were positive and there is no 
result of false positive (FP), nor a true negative (TN).

Table 4: Compared results between RT-PCR (serum samples) and rapid test (stool samples).

PCR serum test
Total

+ _

Rapid test

Count
%Within rapid test +

12 TP
85.7%

0 FP
.00%

12
100%

Count
%Within rapid test _

2 FN
14.2%

0 TN
.00%

2
100 %

Total
14

100%
0

.00%
14

100 %

The sensitivity of PCR serum test = TP/TP+FN *100 → 12/14*100 = 85.7% 
Specificity of PCR serum test =TN/FP+TN *100 → 0/0*100 = no specificity

Result of Chi-squared between RT-PCR (serum 
samples) test and rapid test was (7.143) at DF (1) and 
there was Significant value (0.0075) under p<0.05.

In the present study (Table 5) that from 17 stool 
samples, there were 15 true positive (TP) samples and 

2 fales negative (FN) samples as a result of rapid test 
while for same 17 samples, all their samples in the RT- 
PCR test were positive and there is no result of false 
positive (FP), nor a true negative (TN).
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Table 5: Compared result between RT-PCR (blood samples) test and rapid test

PCR blood test
Total

+ _

Rapid test

Count
%Within rapid test +

15 TP
88.2%

0 FP
0.00%

15
100%

Count
%Within rapid test _

2 FN
11.8%

0 TN
0.00%

2
100 %

Total
 17
100%

0
100%

17
100 %

The sensitivity of PCR blood test = TP/TP+FN *100 → 15/17*100 =88.2% 
Specificity of rapid test =TN/FP+TN *100 → 0/0*100 =0% no Specificity

Result of Chi-squared was (9.941) at DF (1) and 
there was Significant value (0.0016) between PCR blood 
test and Rapid test under p<0.05.

In our study showed that sensitivity and specificity 
of PCR serum samples were 85.7% and no specificity, 
respectively than Rapid test, sensitivity and specificity 
of PCR blood samples were 88.2% and no specificity, 
respectively than Rapid test, based on that RT-PCR was 
more sensitive & specific than rapid test.

RT- PCR has replaced the conventional methods 
since; they are rapid, accurate and also having good 
sensitivity and specificity 14.

Conclusion:
•	 Rotavirus continues to threaten the lives of nearly 

one third of children in Ramadi city.

•	 Children under one year of age are more likely to be 
infected with rotavirus, especially males.

•	 There was correlation between RT-PCR test and 
rapid test.

•	 RT-PCR more sensitive than Rapid test.
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