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Background
• Although increasing number of viruses have been associated with diarrheal disease in humans during the 

past four decades, rotavirus and norovirus remain the two most common globally

• As rotavirus vaccine are introduced in sub-Saharan African countries, it`s important  to:
• Understand the relative contribution of norovirus 
• Monitor if norovirus will subsequently fill the environmental niche of rotavirus in these settings

• While such data are readily available for developed countries, similar data are sparse and remain 
insufficient to guide interventions in sub-Saharan Africa.

• Computational simulation models suggest that the burden in Africa is large, with children <5 years old
• Accounting for  ~15% (approximately 70 million)  and 40% (~38,000)  of  annual global norovirus  cases and deaths (Bartsch 

Lopman, et al 2016).

• To address this issue, the Vaccine Impact on Diarrhea in Africa (VIDA) study was conducted at three sites 
located in sub-Saharan after rotavirus vaccine introduction.
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Vaccine Impact on Diarrhea in Africa (VIDA) 
• VIDA = a continuation of GEMS methods at 

three African sites after rotavirus vaccine 
had been introduced: The Gambia (2013), 
Mali and Kenya (2014)

VIDA Sites: 2015-8

• VIDA objectives:
• To investigate the landscape of diarrheal 

pathogens after rotavirus vaccine introduction 
to inform future interventions needed in the 
post-rotavirus vaccine era

• VIDA started 9-18 months after rotavirus 
vaccine introduction
• Rotavirus  accounted for  12.6% of etiologic 

MSD cases regardless of co-infections or age 



Objectives

 Estimate prevalence and burden 

 Describe epidemiology 

 Assess severity of norovirus in comparison to rotavirus illness
among children <5 years old Post-Rotavirus Vaccine 
Introduction from the three VIDA sites in sub-Saharan African



Methods

• Population: Children < 5 years residing in demographic surveillance 
system (DSS) at each study site

• A  Moderate-to-severe (MSD) case enrolled in VIDA was defined as;
• A child aged 0-59 months with diarrhea (≥3 looser than normal stools within 

24 hours) with onset within the past 7 days, after ≥7 diarrhea-free days, and 
≥1 of the following: 

• Sunken eyes (more than normal), decreased skin turgor, dysentery 
(bloody stool), intravenous rehydration, or hospitalization.

• Controls: 1-3 diarrhea-free controls matched for gender, age, time, 
and community were enrolled at home within 14 days of the index 
case enrolment



Statistical methods
• Pathogen detection:

• Norovirus was detected by “conventional methods” using RT-PCR
• In addition, rotavirus and norovirus were detected by TaqMan Array Card quantitative PCR 
• TAC Ct-values <35 were considered  positive.

• Attribution of an episode to a pathogen:
• For each episode, pathogen-specific odds ratios (ORe) were calculated by an adjusted conditional 

logistic regression 
• The episode-specific attributable fraction (𝐴𝐴𝐴𝐴𝐴𝐴) = 1 − ( 1

𝑂𝑂𝑂𝑂𝑂𝑂
) . 

• Pathogens with AFe ≥ 0.5 were considered “etiologic” for that episode.  The proportion of episodes 
in which the AFe ≥ 0.5 was the attributable prevalence of the pathogen.

• After finding a low attributable burden of NVI, we limited additional analyses of attributable 
cases to children infected with NVII. 

• We also examined the proportion of MSD cases in which NVII was the sole attributable fraction 
versus a co-infection with any one of the more than 20 potential enteropathogens identifiable 
by the TAC qPCR. 



Statistical methods

• We made the following comparisons between cases in which norovirus GII 
vs rotavirus were the sole attributable pathogen:
• Clinical features and illness severity using the modified Vesikari score 
• Age  distribution 

• Chi-squared tests used for categorical variables

• Wilcoxon rank sum tests used for continuous non-normal variables



Proportion of children at all sites who were positive for norovirus GI (NVI) by conventional 
reverse transcriptase (RT)-PCR or TAC qPCR (where positivity is defined as a pathogen-

specific cycle threshold (Ct) < 35), and the proportion who had an attributable detection of 
norovirus (AFe ≥ 0.5) by qPCR in the VIDA study, 2015-2018



In total, 139 (3%)  and 483 (10%) of the MSD cases were included in further analysis as they were 
attributable to NVII and rotavirus as a single agent , respectively.

Proportion of children at each site who were positive for norovirus GII (NVII) by conventional 
reverse transcriptase (RT)-PCR or TAC qPCR (where positivity is defined as a pathogen-

specific cycle threshold (Ct) < 35), and the proportion who had an attributable detection of 
norovirus (AFe ≥ 0.5) by qPCR in the VIDA study, 2015-2018



Frequency distribution of 139 cases of moderate-to-severe diarrhea where NVII was the single attributed pathogen (AFe ≥ 
0.5) by age group and study site in the Vaccine Impact on Diarrhea in Africa (VIDA) study (2015-2018).



Measures of disease severity amongst Norovirus GII vs. Rotavirus single etiologic cases (AFe ≥ 0.5) 



Measures of disease severity amongst Norovirus GII vs. Rotavirus single etiologic cases (AFe ≥ 0.5)



Summary and Conclusions
 NVII accounted for
 ~4% of all MSD etiologic cases in VIDA regardless of co-infection

 2%, 3% and 7% of MSD in The Gambia, Mali and Kenya

 NVII accounted for ~3% of all MSD as a single pathogen vs. ~10% of rotavirus

 The highest disease burden of NVII was observed in infants aged 6-11 months
 Suggest potential benefit of early infant norovirus vaccination schedule

MSD due to NVII was observed to be slightly less severe than that due to rotavirus 

 Use of a highly sensitive qPCR increased pathogen identification in both cases and 
controls without increasing the attributable burden of NV II in MSD, corroborating 
findings from other case control and birth cohort studies.
 Further understanding of the role of high rates of asymptomatic infection in enteric 

function and illness may provide additional insight into the burden of this infection.
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Thank you!



Distribution of NVII and Rotavirus Etiologic Cases 
(regardless of co-infection) by age group and study 

site in VIDA, 2015-2018
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