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Viruses causing gastroenteritis:             
The Known, The New and Those 

Beyond
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Human sapoviruses

 Calicivirus

 Humans and animals

 All ages

 Outbreaks and sporadic cases

 Semiclosed settings

 Foodborne transmission occurs

 Indistinguishable clinical symptoms

 RT-PCR, EIA

 Lack of culture system
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Rotavirus

 Reoviridae

 Humans susceptible 
to spp A,B,C and H

 Host specific barriers 
are permeable to 
some extent

 Underappreciated 
role in adults

Banyai Lancet 2018; 392: 175-86

Esona Clin Lab Med 2015; 35: 363-91

Farkas Expert Rev Anti Infect Ther 2015; 13: 1337-50



Rotavirus: To the Gut and Beyond
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 Rotavirus antigen and 
RNA are present in 
serum 

 RV escapes the GI tract 
resulting in antigenemia 
and possible viremia

 Animal data suggest 
that RV antigen 
detected in serum is 
infectious

 Widely distributed virus  



Meteorological factors and RV 
hospitalizations

 Hospitalizations-
strong association:

1. Solar radiation

2. Mean temperature

3. Solar radiation

4. Atmospheric 
pressure

5. Wind speed

 This model 
predicted >80%
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Rotavirus in the Middle East and 
North Africa

 Elderly are considered at high risk- lack of 
studies

 G2 seems to be the predominant 
genotype

 Winter and fall

 Studies from Morocco and Israel reported 
significant decline in hospitalizations 
caused by RV associated GI infection 
among children <5 years

 Otherwise - significant burden in the area
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Reduction in RV but not NoV
hospitalizations

Hemming Eur J Pediatr 2013; 172: 739-46



Norovirus

 Caliciviridae

 Nine GI, 22 GII, one 
GIV

 Recombinant genomes 
may have increased 
fitness and 
transmissibility

 Zoonotic transmission 
has not shown to occur  

Banyai Lancet 2018; 392: 175-86
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Environmental indicators for 
norovirus outbreaks
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Foodborne NoV outbreaks, USA

UK

Netherlands



Norovirus burden
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Adults >65 years

Norovirus is 2nd only to Cdiff  as a cause

of death in adults >65 years old
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•Fecal-oral route

•Low inoculum (18-1000)

•Viral shedding

•Stability

•Persistence
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Norovirus epidemiology in the 
community

Association with GII.4

Prolonged shedding
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Norovirus contamination in 
shellfish and the environment

Oyster consumption and NoV infections
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Norovirus and other enteric 
viruses in shellfish

 AdV in 20% of 
mussels samples in 
Casablanca

 Tunisia: NoV in in 
35% of mussels

 Italy- clams

(mussels of concern)

 Galicia- all clams

 Tunisia: clams
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•NoV detected in 30% of samples 

(Clams>oysters)

•SaV detected in 13%

(oysters and clams)
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Contamination in Slovenia



Contamination in Montenegro
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Clinical presentation

 Asymptomatic infection to severe 
dehydrating diarrhea

 Carriage up to 50% 

 Incubation 24-72h

 Non-bloody diarrhea and vomiting

 Nausea, abdominal cramps, fever

 Headache, myalgia, malaise

 Self-limited recovery within 2-5 days

 Different story in immunocompromised 
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Key infection control 
recommendations for the control 

of norovirus

 Patient cohorting and isolation precautions

 Healthcare personnel who have recovered 
from recent suspected norovirus infection 
may be the best suited to care for the 
patients

 Hand hygiene

 PPE (gown, gloves, face masks)

 Environmental cleaning

Kambhampati J Hosp Infect 2015; 89: 296-301



Key infection control 
recommendations for the control 

of norovirus

 Patient transfer and ward closure

 Personnel leave

 Visitors

 Necessary stool diagnostic studies

Kambhampati J Hosp Infect 2015; 89: 296-301



A causal relationship between IBD and NoV was not established 
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+AdV
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Can it be an innocent bystander?
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Persistence of norovirus in common variable immunodeficiency



Anti-Norovirus therapeutics

 Attachment, receptor 
binding, entry and 
uncoating blockers

 Protease inhibitors

 Polymerase inhibitors

 Unknown targets 

 HSIG in 
immunosuppressed

 Norovirus vaccines
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Nitazoxanide for rotavirus infection
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Key issues in the development of 
norovirus vaccine

 Noroviruses are genetically and antigenically very diverse, with more than 
25 genotypes. Across three genogroups infecting humans. GII.4 is the 
most prominent norovirus genotype worldwide.

 Norovirus immunity is not well understood and there is currently no single 
well established correlate of protection that can be used in vaccine trials.

 Two vaccines currently in human clinical trials include a bivalent 
GI.1/GII.4 intramuscular VLP vaccine in phase IIb and a monovalent GI.1 
oral pill recombinant adenovirus vaccine in phase I trials.

 Cost effectiveness is a key aspect of acceptability of a norovirus vaccine

 Public awareness of norovirus is relatively low, suggesting need for public 
outreach and education to maximize uptake of future vaccines.

 A licensed norovirus vaccine has the potential to save lives and prevent a 
significant proportion of diarrheal illnesses worldwide.
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Conclusions 

 Viral gastroenteritis- major public health 
concern

 Global societal and economic burden

 RV and NoV- important in children

 NoV- implicated in gastroenteritis 
outbreaks in semiclosed communities

 Leading cause of foodborne gastroenteritis

 The revolution of the RV vaccines


