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Abstract: 

Background: Rotavirus and Adenoviruses were major public health challenge in viral 

gastroenteritis. The RotaTeq® vaccine offered protection against rotavirus disease. In Libya, there 

was a lack of studies on the shedding of rotavirus vaccine, enteric adenovirus, and its potential 

transmission within households, particularly among immunocompromised individuals. Aim: To 

examined fecal shedding of rotavirus antigens at day 7 post- RotaTeq® vaccination and investigate 

the prevalence of enteric adenovirus among infants aged 2, 4, and 6 months. Material and methods: 

104 stool samples from Libyan infants who received the three doses of the RotaTeq® vaccine were 

obtained at day 7 post-vaccination. The study was conducted at Garyounis Clinic and New 

Benghazi Clinic from December, 2022, to February, 2023. Immunochromatographic testing was 

performed using the Rotavirus and Adenovirus Combo Rapid Test Kit. Results: 46 samples of 104 

(44.2%) was rotavirus antigen-positive. Among the participants, 20 out of 49 (40.8%) tested 

positive after the first dose, 15 out of 32 (46.9%) after the second dose, and 11 out of 23 (47.8%) 

after the third dose. Stool samples from 47 (45.2%) of the samples tested positive for enteric 

adenovirus, while 57 (54.8%) tested negative. 32 (30.8 %) of the samples tested positive for co- 

rotavirus and enteric adenovirus antigens, while 72 (69.2%) were negative. Conclusion: The 

shedding of rotavirus antigen after RotaTeq® vaccine, as well as the presence of enteric 
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adenoviruses, would contribute to our understanding of vaccine indirect effects and horizontal 

transmission of enteric viruses among immunocompromised individuals in households with 

vaccinated infants. 
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 Introduction: 

Rotaviruses and enteric adenoviruses are shed in stools and primarily transmitted through fecal-

oral route, person-to-person contact and fomites. The human rotavirus vaccine strain, provides 

protection against future rotavirus infections in infants.  The human rotavirus vaccine is shed in 

the stool of vaccinated infants. After undergoing significant clinical trials, RotaTeq® (Merck & 

Co., Whitehouse Station, NJ) a vaccine made up of human-bovine reassortant rotavirus was 

authorized in 2006 for use in the US. Its effectiveness in preventing rotavirus gastroenteritis was 

confirmed in these trials (1, 2). In October 2013, the vaccine has been given to all children in three 

doses in Libya (3).  

Shedding of rotavirus vaccine was observed in vaccinated infants at the first dose in a large trial 

(1), and at the first and third dose in the Rotavirus Efficacy and Safety Trial (REST) (4). In 2011 

study, fecal shedding of rotavirus vaccine virus was 21.4% after the first dose, and rotavirus 

antigen was detected as early as day 3 and as late as day 9 post- vaccination, with the highest 

shedding rate occurring on days 6 to 8 post-vaccination (5). Shedding of rotavirus vaccine was 

observed in vaccinated infants at all three doses, with the highest shedding observed on day 7 

post-vaccination (6). 

The Rotarix and RotaTeq fecal shedding can induce herd immunity against RV disease in 

unvaccinated children, and adults, as has been demonstrated in developed regions (7,8,9).  

The dynamics of fecal rotavirus shedding in an unvaccinated population were studied in children 

with asymptomatic rotavirus infection and clinical rotavirus disease using electron microscopy, 

enzyme immunoassays, and polymerase chain reaction (PCR), there is a positive correlation 

between fecal viral load and disease severity (10). PCR-based assays have demonstrated that fecal 

shedding can continue for 24 days after the onset of symptoms (11).  
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Shedding data from vaccinated infants and its contribution on transmission is insufficient in sub-

Saharan Africa (12). Where rotavirus vaccines have been introduced, they have had a significant 

positive impact on the use of rotavirus-related healthcare interventions (13).  

A study found that 80-90% of vaccinated subjects shed RotaTeq and Rotarix vaccine virus within 

1-4 weeks post-vaccination using reverse transcription polymerase chain reaction (RT-PCR) 

(14). These studies highlighted the importance of examining the influence that vaccine strain 

shedding may have on clinical diagnoses and rotavirus surveillance data (15,16,17). 

Horizontal transmission of vaccine viruses has been studied in sibling transmission of vaccine-

derived rotavirus (RotaTeq®) associated with rotavirus gastroenteritis (18). Because infectious 

vaccine viruses are excreted in feces, there is a theoretical possibility that vaccine viruses can be 

transmitted horizontally to unvaccinated or naive infants (19).  

Transmission of rotavirus vaccine strains to unvaccinated individuals are possibly expected from 

any live attenuated vaccines such as oral polio vaccine, which provide indirect protection in 

developing countries compared with developed countries (20). Antigen-based testing and PCR 

assay were used to distinguish vaccine from wild-type viruses. When these tests are not available, 

the detection of rotavirus RNA in infants is not necessarily an indication of infection may be due 

to vaccine shedding (21). It was also found that high fecal virus shedding may contribute to the 

continued high prevalence of asymptomatic infection in young children and the continued 

transmission of rotavirus (22), Notably, this faecal shedding occurred as early as post-vaccination 

day 2 and as late as post-vaccination day 13 and peaked on post vaccination day 5–10 (23). 

Shedding of RotaTeq® vaccine strains in asymptomatic children is generally not considered 

clinically significant (24).  

Transmission of vaccine-derived rotavirus from vaccinated children to vaccinated siblings has 

been associated with symptomatic rotavirus gastroenteritis (25). Several studies have shown that 

transmission of human rotavirus vaccine strains has occurred; from vaccinated infants to close 

contacts; reported transmission rates range from 0% to 18.8% (26). Environmental transmission 

of rotaviruses and enteric adenoviruses occurs when the virus is present in the environment (e.g., 

on surfaces or water sources) and is then infected by a susceptible individual (27). A study 
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conducted in Nigeria demonstrated that mono/co-infection with   rotavirus   and enteric adenovirus   

exist   among    apparently   healthy school aged (28). Immunochromatographic tests (ICT) are 

widely used to detect rotavirus and enteric adenovirus antigens in stool samples, they are faster, 

cheaper, and require no additional equipment (29). Although ICT tests may be suitable for 

rotavirus detection, testing of stool samples with RT-PCR to identify vaccine strain still needed. 

1. Material and methods 

        2.1. Study design and population 

The study was conducted from December 2022 until February 2023 at the Garyounis Clinic and 

New Benghazi Clinic. One hundred and four (104) stool samples were collected from infants 

between 2, 4 and 6 months on day seven post- pentavalent rotavirus vaccine (RV5). 49 infants 

after the first dose, 32 infants after the second dose, and 23 infants after the third dose. 

     2.2. Sample Collection  

After providing verbal consent, the sample was collected in universal sterile disposable plastic 

containers, each tube stored at -20⁰C until processing and tested.  

    2.3. Immunochromatographic Test (ICT) 

Immunochromatographic testing was performed using the Rotavirus and Adenovirus Combo 

Rapid Test Kit (Biopanda Reagents Ltd., Belfast, United Kingdom, Product Number: RAPG-

RAV-001). The test was performed and interpreted according to the manufacturer's instructions 

and our previous study (29). 

1.4. Statistical analysis 

Data analysis was performed using the SPSS (Statistical Package for Social Sciences) software 

package (version 23) (IBM Corp., Armonk, N.Y., USA). 

2. Results 

  3.1. Rotavirus detection rates 
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Stool samples from 46 of 104 children contained rotavirus antigen positive on day 7 post-vaccine.  

The 58 of 104 were negative for rotavirus antigen. Rotavirus detection in 20 of 49 participants 

after the first dose, 15 of 32 after the second dose, and 11 of 23 after the third dose table 1. 

Table 1. Relative Frequencies% (n), of Rotavirus antigens detection in stool on day 7 post 

administration of three doses of RotaTeq® Vaccine 

 

Total 

(n= 104) 

3rd Dose* 

(n= 23) 

2nd Dose* 

(n=32) 

1st Dose* 

(n= 49) 

Results of Combo  

Rapid Test 1 

 

44.2% (46) 47.8% (11) 46.9% (15) 40.8 % (20) Positive test 

 

55.7% (58) 52.2% (12) 53.1% (17) 59.2 % (29) Negative test 

 
1   Rotavirus and Adenovirus Combo Rapid Test Kit (Biopanda Reagents Ltd., Belfast, United Kingdom, Product 

Number: RAPG-RAV-001), (on day 7 post RotaTeq® Vaccine) 

*1st dose (at two months of age), 2nd dose (at four months of age), and 3rd dose (at Six months of age)  

n= number of samples  

 

In addition, the distribution of positive rotavirus according to gender at two months (n=20) showed 

35% (n=7) male, and 65% (n=13) female, at four months (n=15) it showed 53.3% (n=8) male, and 

46.7% (n=7) female, and at six months (n=11) showed 63.3 % (n=7) male, and 36.4% (n=4) 

female. 

3.2. Adenovirus detection rates  

Stool samples from 47 (45.2%) of 104 children contained enteric adenovirus antigen-positive and 

57 (54.8%) were negative for enteric adenovirus antigens Table 2.  

Table 2. Relative Frequencies % (n), of adenovirus antigens detection in stool samples by 

Combo Rapid Test  

Total   

(n*= 104) 

at six months  

of age (n*= 23) 

at four months 

of age (n*=32) 

at two months of 

age (n*= 49) 

Results of Combo 

 Rapid Test 1 

 

45.2 % (47) 69.6 % (16) 05    % (16)  30.6 % (15) Positive test 

 

54.8 % (57) 30.4 % (7)  05  % (16)  69.4 % (34) Negative test 

 
1   Rotavirus and Adenovirus Combo Rapid Test Kit (Biopanda Reagents Ltd., Belfast, United Kingdom, Product 

Number: RAPG-RAV-001). 
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*n= number of samples 

The distribution of positive enteric adenovirus, according to gender were 53.2 % (n=25) male and 

46.8 % (n=22) female, among them were at two months (n=15) showed 40 % (n=6) male and 60% 

(n=9) female, at four months (n=16) it showed 68.7% (n=11) male and 31.3% (n=5) female, and 

at six months (n=16) showed 50% (n=8) male and 50% (n=8) female. 

3.3. Co- rotavirus and adenovirus detection rates  

Stool samples from 32 (30.8 %) of 104 children were rotavirus and enteric adenovirus antigens-

positive specimens and 72 (69.2%) were negative for rotavirus and enteric adenovirus antigens 

Table 2.  

Table 3. Relative Frequencies % (n), of rotavirus and enteric adenovirus antigens detection in 

stool samples by Combo Rapid Test  

Total   

(n*= 104) 

at six months 

of age (n*= 23) 

at four months 

of age (n*=32) 

at two months of 

age (n*= 49) 

Results of Combo 

 Rapid Test 1 

 

30.8 % (32) 39.1 % (9)   34.4 % (11)     24.5% (12) Positive test 

 

69.2% (72)   60.9 % (14) 65.6 % (21)  75.5% (37) Negative test 

 
1   Rotavirus and Adenovirus Combo Rapid Test Kit (Biopanda Reagents Ltd., Belfast, United Kingdom, Product 

Number: RAPG-RAV-001) 

*n= number of samples 
 
The distribution of positive rotavirus and adenovirus, according to gender were 53 % (n=17) 

male and 47% (n=15) female, among them were at two months (n=11) showed 36.4 % (n=4) 

male and 63.6% (n=7) female, at four months (n=11) it showed 63.6% (n=7) male and 36.4% 

(n=4) female, and at six months (n=10) showed 60% (n=6) male and 40% (n=4) female. 

4.  Discussion 

Rotavirus and enteric adenovirus are the main causes of acute gastroenteritis, which leads to 

significant illness and death worldwide. These viruses primarily affect infants and young children, 

posing serious health risks, especially in developing nations.  
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In this study, we detected the presence of rotavirus and enteric adenovirus antigens in fecal samples 

from vaccinated infants aged 2, 4, and 6 months, following the administration of RotaTeq® 

vaccine by using an ICT test.  

The results of this study showed that fecal shedding of rotaviruses antigens was observed in 

vaccinated infants at all three doses, 40.8 % following the first dose, 46.9% following the second 

dose, and 47.8% following the third dose by an ICT test. A previous study also discovered that 

vaccinated infants shed the rotavirus vaccine at all three doses, with the highest shedding occurring 

on the day 7 post-vaccination (6). In contrast to 12.7% following the first dose, 0 following the 

second dose and following the third dose of fecal shedding of vaccine virus in a large trial by using 

PCR (1). In another study (REST), 8.9% following the first dose, 0 following the second dose, and 

0.3% following the third dose (4). According to a study conducted in 2011, the presence of 

rotavirus vaccine virus in fecal samples was 21.4% after the first dose (5). 

According to positive rotavirus and enteric adenovirus antigens samples among vaccinated and 

healthy infants between 2-6 months, they were similar 44.2% positive rotavirus samples, 45.2% 

positive enteric adenovirus samples and 30.8% positive co- rotavirus and enteric adenovirus 

samples. According to age and gender there was no different between them, except 69.6% 

detection rate in group of age 6 months among positive enteric adenovirus samples, which could 

be attributed to the decrease in protection provided by specific maternal antibodies acquired 

through full breastfeeding (30). 

5. Conclusion 

Rotavirus and enteric adenovirus antigens were shedding among vaccinated and healthy infants 

between 2-6 months. The shedding of rotavirus and enteric adenovirus in feces plays a crucial role 

in disease transmission, as it increases the risk of pathogens being released into the environment 

and subsequently infecting other susceptible individuals (e.g., immunocompromised individuals 

in households with vaccinated infants). 

Furthermore, our study was limited by a small sample size, there were no plans to use sensitive 

RT-PCR to detect vaccine viruses, and we were unable to determine after what dose long-term 
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shedding started. Further research, including results RT-PCR will help answer these important 

questions. 
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