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Noroviruses are leading etiological agents of acute gastroenteritis worldwide and represent a major but 
underrecognized public health burden in Africa, particularly among children under five years of age, leading to 
inadequate funding and insufficiently adapted intervention strategies. This study aimed to synthesize current evidence 
on the epidemiology, genetic diversity, transmission dynamics, diagnostic approaches, and control challenges of 
norovirus infections across the African continent in order to inform context-appropriate prevention strategies. A 
systematic review of the literature published between 2010 and December, 2025 was conducted using PubMed, 
ScienceDirect, Google Scholar, ResearchGate, and SpringerLink, with studies selected based on relevance, 
methodological rigor, and RT-PCR–based detection. Among 155 articles identified, 35 were retained for integrative 
analysis. The findings indicate an overall norovirus prevalence of approximately 20.3% in Africa, with substantial 
regional variability and a clear predominance of the GII.4 Sydney genotype, alongside the emergence of recombinant 
and non-GII.4 strains, which complicate epidemiological surveillance and may impact vaccine effectiveness. 
Transmission is driven by fecal–oral, foodborne, waterborne, and nosocomial routes, exacerbated by poor sanitation, 
overcrowding, seasonal factors, and limited access to clean water. Molecular diagnostics have improved detection and 
surveillance, yet remain unevenly accessible, while management relies largely on rehydration and preventive hygiene 
measures in the absence of approved antivirals or vaccines. In conclusion, noroviruses constitute a significant and 
persistent health threat in Africa, underscoring the urgent need for strengthened surveillance, improved sanitation, 
expanded molecular diagnostic capacity, and the development of vaccines and control strategies adapted to the 
continent’s epidemiological and socio-economic context. 
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Introduction 
 
Noroviruses (NoV) are major pathogens responsible for 
acute gastroenteritis (AGE). They represent a major 
public health issue in sub-Saharan Africa (1,2). These 
viruses, which belong to the Caliciviridae family, exhibit  
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remarkable genetic diversity, with a wide range of 
genogroups and genotypes, dominated by GII.4 Sydney, 
which is responsible for the majority of global epidemics 
(3). In Africa, their overall prevalence is estimated at 20% 
and contributes to infant mortality (4) in a context of 
precarious living conditions with limited access to 
drinking water and healthcare, as well as the circulation 
of recombinant strains (GII.17 and GII.2) aggravating the 
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burden of these infections (5). They are transmitted by a tiny 
infectious dose and persist for a long time in the 
environment, leading to frequent outbreaks in closed 
environments (6). With 685 million cases and 200,000 
deaths per year, their impact, despite often being 
underrecognized, rivals that of many diseases on the 
“neglected” public health agenda (7, 8). Post-infection 
immunity is short-lived and there is currently no approved 
vaccine, although trials are underway, such as the TAK-214 
bivalent vaccine, currently in clinical development and 
targeting GI.1 and GII.4 (9). The fight against NoVs relies 
on an integrated approach, combining improved hygiene 
measures, epidemiological surveillance, the development of 
appropriate vaccines, and community awareness. This 
study aimed to synthesize current data on the epidemiology, 
genetic diversity, and control challenges of NoVs in Africa in 
order to propose realistic and contextualized strategies 
aligned with global public health objectives. 

 
I.    Methodology 
 
1. Type, sources, and search engines 
 
A systematic review of the literature was conducted 
using the following international scientific databases: 
PubMed, ScienceDirect, ResearchGate, Google 
Scholar, and SpringerLink. The keywords used were 
combined using the Boolean operators “AND” and “OR”: 

 “Norovirus infection” OR “Norovirus 
gastroenteritis” OR “norovirus diarrhea”; 

 “Norovirus epidemiology” OR “Norovirus 
surveillance”; 

 “Norovirus genotyping” OR “Norovirus molecular 
characterization”; 

 “Norovirus prevalence” OR “Norovirus burden”; 

 “Africa”. 
 
2. Inclusion and exclusion criteria  
 
The following were included:  

  Articles published between 2010 and December 
2025, in English or French; 

 Studies evaluating the prevalence or genotyping 
of noroviruses in Africa; 

 Norovirus detection performed by RT-PCR 
(reference method); 

 Epidemiological or genetic data contextualized to 
the African continent. 

The following were excluded: 

 Studies outside the African context; 

 Non-verifiable methodologies or those without 
specific detection by RT-PCR; 

 Incomplete or irrelevant data for critical analysis. 
 
3. Selection and analysis steps  
 
A total of 155 articles were initially identified during the 
literature review. After screening titles and abstracts, 80 
records were excluded, and 75 articles were selected for 

in-depth full-text analysis. Finally, 35 were retained 
based on the following criteria: 

 Level of scientific evidence (cohort studies, 
cross-sectional studies, or meta-analyses); 

 Contextual relevance (relevance to the socio-
economic and health realities of Africa); 

 Data quality (rigorous methodology, clear and 
reproducible results). 

Figure 1 illustrates the PRISMA (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses) flow 
diagram, detailing the successive stages of study 
identification, screening, eligibility assessment, and 
inclusion in this systematic review. The exclusion criteria 
presented in the flow diagram (including absence of RT-
PCR confirmation) are consistent with those described in 
the methodology section. 
A formal quantitative risk-of-bias assessment tool was 
not applied due to the heterogeneity of the included 
studies. However, the methodological quality of included 
studies was assessed qualitatively during the selection 
process based on predefined criteria, including study 
design, clarity of case definition, use of RT-PCR for 
norovirus detection, adequacy of sample size, and 
transparency of reported methods and results. Studies 
with unclear methodologies, non-standard diagnostic 
approaches, or insufficient epidemiological detail were 
excluded. This approach ensured that only studies with 
acceptable scientific rigor and relevance to the African 
context were included in the final synthesis. 
 
II. Epidemiology of norovirus in Africa 
 
1. Prevalence, genetic diversity, and evolution of 
strains 
 
With an average prevalence of 20.3% and a 
predominance of the GII.4 Sydney genotype in most 
countries, noroviruses are a major public health problem 
in Africa. In Central Africa, studies reveal moderate but 
worrying prevalence rates. In Congo (Brazzaville), 
prevalence reaches 27.14% among children with 
gastroenteritis (10). In the Democratic Republic of Congo 
(DRC), the lack of direct data has led to the use of a 
regional comparative approach with neighboring 
countries (10,11). In Cameroon, a study of children under 
five hospitalized for gastroenteritis reports a more 
moderate prevalence of 8.4%, while a longitudinal study 
conducted in the southwestern part of the country 
detected infections in 29% of the 283 participants 
followed over a year (12, 13). Studies in Gabon indicate 
a prevalence ranging from 9% to 30% (14,15). In the 
Central African Republic, approximately 7% of severe 
diarrhea episodes have been attributed to norovirus (16). 
In addition, a foodborne outbreak confirmed by RT-PCR 
during a French military deployment in January 2016 
showed a prevalence of 22.2% (17). In Angola, the 
prevalence was approximately 17.4% (18). In Chad and 
Rwanda, regional data for children under five indicate a 
prevalence of approximately 10-15% (11). West Africa 
generally has higher prevalences. In Nigeria, it is around  
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                                                Figure 1. Prisma flow diagram of study selection. 
 
 
15% (19). In Ghana, studies report prevalence rates 
ranging from 15.9% to 36.2% (20,21). Studies conducted 
in Burkina Faso show rates ranging from 16% to 20% 
(22,23). In Côte d'Ivoire, Mauritania, and Guinea, the lack 
of direct data has led to the use of a regional comparative 
approach (11,21,22). In Senegal, prevalence varies 
between 13% and 20% (24). In Southern Africa, data 
indicate high circulation of noroviruses. In South Africa, 
prevalence ranges from 12% to 37% (25). In Malawi, it is 
estimated to be between 9% and 27% (21,26,27), while 
in Mozambique, it ranges from 2.7% to 14.2% (28). In 
Zimbabwe, an estimate of approximately 22% has been 
established in a regional context (11,21,22). In 
Botswana, prevalence ranges from 9% to 15% (29,30). 
In Zambia, it ranges from 11.5% to 15% (31). In Namibia, 
in the absence of local data, the prevalence of norovirus 
has been estimated at 15% based on regional data 
(11,21,22). There are significant disparities in East 
Africa. In Madagascar, available studies report a 
prevalence of norovirus of approximately 5.9% in 
children with acute diarrhea (32,33). In Ethiopia, the 
reported prevalence ranges from 13% to 25% (34). In 
Kenya, it is estimated at 15.2% (35). In Tanzania, studies 
indicate a prevalence of between 10% and 30%, which 
corresponds to the levels observed in other sub-Saharan 
African countries (36,37). In Uganda, the lack of direct 
data has led to an estimate based on regional data 
(11,21,22). North African countries are not spared. In 

Morocco, local and regional studies estimate the 
prevalence of norovirus to be between 8.5% and 16.1%, 
rates comparable to those observed in other countries in 
the MENA region (38,39,40). In Tunisia, the prevalence 
is estimated at 9.3% among children with acute 
gastroenteritis, while a prospective study of 632 stool 
samples reports a higher rate of 17.4% (41,42). In Egypt, 
local studies indicate a prevalence of between 20% and 
38% among children with acute gastroenteritis (43,44). 
In the absence of specific data for Algeria, the prevalence 
of norovirus has been estimated from regional data 
(21,22,40).  
The GII.4 Sydney genotype is the most prevalent in 
Africa, but the emergence of new variants and 
recombinant strains poses a challenge for 
epidemiological surveillance (21,45). In Central Africa, 
studies show moderate but worrying prevalence rates. 
Among children hospitalized for gastroenteritis in Congo-
Brazzaville, the GII genotype is predominant (87%), 
including subtypes GII.3, GII.4, and GII.6 (10). In the 
DRC, in the absence of direct data, a regional 
comparative approach was used (10,11,22). In 
Cameroon, the genotypes identified include, among 
others, GII.1, GII.3, GII.4, GII.16, GII.17, GII.21, and GI. 
The GII.4 variant is dominant, particularly GII.4 Sydney, 
accounting for 97.4% of GII.4-related cases (12,13). In 
Gabon, studies report that norovirus infections account 
for approximately 9.1% of cases for the GI genotype and  
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13.9% for the GII genotype (14,15). In the Central African 
Republic, data suggest that episodes of severe diarrhea 
may be linked to norovirus infection of the GII genotype 
(16,17). In Angola, strains identified in children under 5 
years of age with acute gastroenteritis show a 
predominance of genotype GII.4, followed by GII.6, GI.3, 
and GII.7 (18). In Chad and Rwanda, genotypic diversity 
based on regional data indicates a predominance of 
GII.4 (11,21,22). West Africa shows high genetic 
diversity. In Nigeria, genetic analyses highlight a 
predominance of the GII.4 genotype, accompanied by 
the detection of recombinant strains such as GII. P31 and 
GII.P30, as well as the Sydney 2012 variant. The GII.P4 
genotype accounted for approximately 66.7% of the 
strains detected in the VP1 region, illustrating the viral 
diversity of circulating noroviruses (19). In Ghana, the 
frequent genotypes were GII.4, GII.3, GII.6, GII.17, and 
GII.5. GII.8/GII.14 recombinants were also detected 
(20,21). In Burkina Faso, studies conducted among 
children hospitalized for diarrhea reveal genotypic 
diversity, with a predominance of genotype GII.4 and 
significant circulation of genotypes GII and GI, consistent 
with trends observed in other countries in West and East 
Africa (22,23). In the absence of local studies, regional 
estimates for Côte d'Ivoire, Mauritania, and Guinea 
suggest a predominance of the GII.4 genotype 
(11,21,22). In Senegal, genotype GII.4 is predominant, 
followed by GII.6, among the circulating strains detected 
in children with acute gastroenteritis (24). In Southern 
Africa, Norovirus circulation is significant, particularly 
among children with acute gastroenteritis, with a 
predominance of the GII.4 genotype (11,21,22). In South 
Africa, noroviruses show marked genetic diversity, 
dominated by genotype GII.4 and accompanied by other 
genotypes, such as GII.3, GII.17, GI.3, and GI.7, 
reflecting similar trends worldwide (25,46). In Malawi, the 
distribution of genogroups shows the presence of GII and 
GI noroviruses, with a clear predominance of the GII.4 
genotype, followed by the GII.2, GII.6, and GII.12 
genotypes, which are frequently detected in children 
hospitalized for gastroenteritis (21,26,27). In 
Mozambique, significant genetic diversity is observed, 
with a predominance of the GII.4 Sydney 2012 [P31] 
genotype, identified as the most common in children 
under five years of age, both before and after the 
introduction of the rotavirus vaccine (28). In Zimbabwe, 
although direct data are limited, regional estimates 
indicate a strong representation of the GII genogroup, 
dominated by the GII.4 genotype (11,21,22). In 
Botswana, the frequent genotypes are GII.2, GII.12, 
GI.9, GII.6, GII.10, and predominantly GII.4, as well as 
recombinant variants such as GII. Pe/GII.4 Sydney 2012, 
GII.4 Sydney [P31], and GII.4 Sydney [P13] (29,30). In 
Zambia, various genotypes from the GI and GII 
genogroups have been identified, with a predominance 
of the GII.4 genotype (31). In Namibia, in the absence of 
local data, genetic diversity has been estimated from 
regional data, with a predominance of the GII.4 genotype 
(11,21,22). East Africa shows notable disparities. In 

Madagascar, genogroups GI and GII have been identified in 
children, with a predominance of genotype GII.4 (32,33). In 
Ethiopia, norovirus genetic diversity is high, with a 
predominance of the GII.4 genotype and the presence of 
GII.6, GII.7, GII.9, GII.10, GII.12/GII.g recombinant-like, 
GII.13, GII.16, GII.17, GII.20, and GI.3. Genotypes GI.4, 
GI.5, and GI.8, as well as a GIV isolate, have also been 
identified (34,47). In Kenya, the genotypes frequently 
detected in children are GII.4, GII.3, GII.6, and GII.17 
(35,48,49). In Tanzania, genotypes GII.21, GII.16, and GII.g 
were detected, as well as the predominant genotype GII.4 
(36,37). In Uganda, in the absence of local data, norovirus 
diversity was estimated based on regional data (11,21,22). 
In North Africa, in Morocco, the GII.4 genotype is 
predominant (38,39,40). In Tunisia, several norovirus 
genotypes have been identified, with a predominance of 
genotypes GIIb/II.3 and GII.4. The GII.4 Hunter variant, 
observed between 2003 and 2007, was subsequently 
replaced by the GII.4 2006b variant (41,42). In Egypt, the 
GII.4 genotype is predominant (40,43,44). In Algeria, 
genetic diversity has been estimated based on regional data 
(21,22,40). The figure 2 below shows the prevalence (A) 
and genotypic diversity (B) of Norovirus in Africa. 

(A) Map illustrating the prevalence (%) of norovirus 
infections reported in African countries included in this 
systematic review. The data are derived from studies 
conducted in human populations, primarily children 
under five years of age with acute gastroenteritis, and, in 
some cases, from general or hospitalized populations, 
depending on the study protocol. Colored circles 
represent prevalence categories estimated from RT-
PCR–based detection of norovirus in stool samples. 
When a country is represented by multiple points, these 
correspond to different studies or epidemiological 
contexts reported. Countries for which data were absent 
or insufficient are indicated as such. 
(B) Map showing the distribution of the main norovirus 
genotypes and genogroups identified in the same African 
countries. Colored symbols indicate the dominant 
genotype or genogroup reported in the included studies, 
as determined by molecular characterization methods 
(RT-PCR and sequencing). The presence of multiple 
symbols within a single country reflects the co-circulation 
of several genotypes, as reported in the analyzed 
publications. Countries without exploitable genetic data 
are indicated as having insufficient data. 
 
2. Transmission routes  
 
Noroviruses cause highly contagious acute 
gastroenteritis, which particularly affects children in 
Africa, but also adults and immunocompromised 
individuals. Their spread is exacerbated by precarious 
socioeconomic and environmental conditions. Fig 3. 
 
2.1. Direct fecal-oral transmission 
 
Noroviruses are mainly transmitted through contact with 
feces, vomit, or contaminated surfaces, as viral particles 
can remain in the air for several hours (21,36). 
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Figure 2. Prevalence (A) and genotypic diversity (B) of Norovirus in Africa. 

 
 

 

 
Figure 3. Transmission pathways adapted (50). 

 
 
2.2. Water and food transmission 
 
Noroviruses are widely transmitted through the ingestion 
of contaminated food or water (51). Contamination can 
be direct, through handling by an infected person, or 
indirect, through the use of untreated water for irrigation 
(52). Noroviruses are frequently detected in wastewater 

and surface water in Africa (53,54). Certain foods, such 
as filter-feeding mollusks, are particularly associated with 
norovirus infections. Their resistance to many 
disinfectants complicates prevention in collective 
settings such as school cafeterias or during community 
events (51). 
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 Table I. Some risk factors associated with Norovirus. 

Factors Authors Titles Years Countries References 

Military food 
outbreak, 
promiscuity on 
mission (atypical 
military context) 

Watier-Grillot S 
et al. 

Challenging investigation of a 
norovirus foodborne disease 

outbreak during a military deployment 
in Central African Republic 

2017 
Central 
African 

Republic 
17 

Nosocomial 
infections and 
genetic circulation 

Trainor E et al. 
Detection and molecular 

characterisation of noroviruses in 
hospitalised children in Malawi 

2013 Malawi 27 

No marked 
seasonality, present 
throughout the year. 

Comparison with 
rotavirus: cases 
attributed to NVII 
were less severe but 
just as likely to 
cause dehydration. 

Richard Omore 
et al. 

Norovirus Disease Among Children 
<5 Years in 3 Sub-Saharan African 

Countries: Findings from the Vaccine 
Impact on Diarrhea in Africa 

2023 
Kenya, 

Gambia, 
Mali 

66 

Age <5 years 
(specific to 
hospitalized 
children) 

Page N.A. 

Norovirus epidemiology in South 
African children <5 years hospitalised 
for diarrhoeal illness between 2009 

and 2013 

2017 
South 
Africa 

55 

Contamination in 
disadvantaged 
communities 
(food/environmental 
transmission) 

Mulondo G et 
al. 

Molecular characterization of 
norovirus strains isolated from older 
children and adults in impoverished 

communities of Vhembe District, 
South Africa. 

2020 
South 
Africa 

67 

Classic factors: 
children under 5 
years of age with 
gastroenteritis 
(individual 
vulnerability and 
transmission in the 
community). 

Akongnwi EM 
et al. 

Molecular epidemiology of 
noroviruses among children under 

five years with acute gastroenteritis in 
Yaoundé, Cameroon. 

2018 Cameroon 12 

 
 
2.3. Nosocomial transmission 
 
Norovirus is a common cause of nosocomial outbreaks, 
particularly among children and immunocompromised 
individuals (55). Promiscuity, failure to comply with hygiene 
protocols, and asymptomatic excretion of the virus promote 
silent spread, with up to 31% of cases reported as 
asymptomatic in sub-Saharan Africa (21,22,56). 
 
2.4. Seasonality 
 
Norovirus outbreaks are closely linked to climatic 
conditions. In temperate regions, infection peaks during the 
cold season, while in Africa, fluctuations occur mainly during 
the dry or rainy seasons (56,57). The risk of transmission is 
particularly high in rural areas and informal settlements, 
where access to safe drinking water and sanitation 
infrastructure is limited (25). 

 
3. Demographic and geographic risk factors 

 
Key risk factors associated with norovirus transmission in 
Africa are summarized in Table I. The burden of infection is 
highest among children under five years of age, particularly 
in hospital settings, where nosocomial transmission has 
been frequently reported. Environmental factors, including 
poor sanitation, contaminated food and water, 
overcrowding, and limited hygiene infrastructure, were 
consistently associated with increased transmission. 
Several studies also reported variable seasonality and the 
presence of asymptomatic carriers, supporting sustained 
community circulation of norovirus across diverse settings 
(57). In Central and West Africa, water contamination and 
poor food hygiene are major determinants (22,48). In North 
Africa, coastal water pollution and irrigation with 
contaminated water increase the risks (51,58,59).
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These findings highlight the need for targeted interventions 
focused on sanitation and health education (11,21). In 
Central Africa, several factors contribute to the spread of the 
virus. In Cameroon, the rainy season and poor food hygiene 
are among the main risks (11,21,57). In the Republic of 
Congo, consumption of untreated water and contact with 
infected individuals are factors associated with infection 
(10,60). In West Africa, risk factors are also well 
documented. In Ghana, transmission is influenced by 
seasonality, with a peak during the dry season, as well as 
by contact with family members with gastroenteritis (20,21). 
In Burkina Faso, the onset of cases is strongly linked to the 
rainy season and consumption of contaminated products, 
such as vegetables (22,23,52). In Southern Africa, risk 
profiles vary. In South Africa, overcrowding in schools and 
poor hand hygiene are frequently reported (25,61). In 
Botswana, asymptomatic carriers constitute a significant 
community reservoir (29,30). In Namibia, contamination of 
wells and poor hand hygiene are aggravating factors (62). 
In East Africa, several factors contribute to transmission. In 
Ethiopia, seasonality and consumption of untreated water 
are predominant (63). In Uganda, overcrowding and poor 
hygiene conditions in refugee camps significantly increase 
the risk (64). In Kenya, co-infections with other intestinal 
pathogens increase the severity of infections (35). In North 
Africa, certain risk factors are specific to the region. In 
Morocco, coastal water pollution and the consumption of 
contaminated shellfish are key drivers of norovirus 
transmission. Wastewater discharge leads to viral 
accumulation in filter-feeding mollusks, increasing the risk 
of foodborne outbreaks from raw or undercooked seafood 
(65). In Egypt, the risks are amplified by irrigation with 
polluted water and the inefficiency of wastewater treatment 
plants (40,59). 

 
III. Diagnostic methods and management of 
norovirus infections 
 
1. Diagnostic methods 
 
The diagnosis of norovirus in Africa has evolved from simple 
immunological tests (EIA/ELISA, immunochromatography) 
to more advanced molecular methods, offering greater 
sensitivity and specificity. Conventional RT-PCR has 
enabled reliable detection and identification of genotypes, 
while real-time RT-PCR (qPCR) and multiplex PCR have 
improved quantification and simultaneous detection of 
multiple pathogens (21,27,47). Today, genomic sequencing 
complements these approaches by enabling in-depth 
analysis of strains and improved surveillance of emerging 
variants, thereby enhancing the understanding of norovirus 
epidemiology in Africa (21,30,68). 

 
2. Management of norovirus infections 
 
Norovirus infections are a public health problem in Africa, 
particularly among children under five years of age. In 
the absence of specific antiviral drugs, prevention relies 
on hygiene and vaccine development (3,21,56). Water 
treatment, hand washing, and surface disinfection are 
essential to limit transmission; however, implementing 

these measures remains difficult in rural areas due to 
inadequate sanitation infrastructure (21,69,70). Oral 
Rehydration Therapy (ORT) remains the primary clinical 
intervention in resource-limited African settings and 
constitutes the cornerstone of patient management. In 
terms of treatment, several avenues are currently being 
explored for the management of norovirus infections, 
including antivirals such as nitazoxanide, viral protease 
inhibitors, interferon lambda, and monoclonal antibodies 
targeting pandemic strains (71,72,73). Complementary 
approaches, such as probiotics and antiemetics, are also 
being studied to alleviate symptoms and improve 
recovery (71,72,73). However, the high genetic variability 
of noroviruses and the high cost of new molecules 
complicate the development of universal treatments 
(71,74,75). With regard to vaccines, candidates based 
on virus-like particles (VLPs) targeting genotypes GI.1 
and GII.4 show promising potential, but their efficacy 
against African strains remains to be confirmed, 
particularly due to the high genetic diversity and the 
circulation of recombinant strains that may not be fully 
covered by current vaccine formulations, and no large-
scale clinical trials have yet been conducted on the 
continent (3,71). Rehydration remains the basis of 
treatment. A combination of preventive, therapeutic, and 
vaccine approaches, adapted to the local context, could 
improve the management of norovirus infections in Africa 
(3,56,66). 
 
Conclusion 
 
Noroviruses represent a major and persistent cause of 
acute gastroenteritis in Africa, with high prevalence 
dominated by the GII.4 Sydney genotype and increasing 
genetic diversity. Transmission is closely associated with 
inadequate sanitation, limited access to safe water, 
overcrowding, and seasonal factors, while molecular 
surveillance remains uneven across regions. Key 
knowledge gaps include the lack of population-based 
data, continuous genomic monitoring, and evaluation of 
vaccines and treatments tailored to African strains. 
Strengthening surveillance systems, diagnostic capacity, 
and region-specific vaccine trials is essential to inform 
effective public health policy and future research.  
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