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1.1
Norovirus
- The leading cause of viral acute gastroenteritis 

(18% in norovirus metanalysis)

(Ahmed et al., Lancet ID, 2014; 
Havelaar et al., PLOS Medicine, 2010)

124,803,946
(23%)

349,405,380
(65%)

67,182,645
(12%)

Viruses (Norovirus) Bacteria (inclding E. coli, Shigella etc)

Protozoa (Giardia etc)



What are noroviruses?

• A member of the Caliciviridae family

• Faecal-oral route and affect all age groups

• Low infectious dose, 12-48 hours incubation period 

and self-limiting 

• Bind to histo-blood group antigens (HBGAs) as 

functional receptors/co-receptors on host cells

• No licensed vaccine available

(de Graaf, van Beek and 
Koopmans, Nature Reviews 
Microbiology, 2016)



1.2
Post-infectious 
Irritable Bowel 
Syndrome



What is Post-infectious IBS?

• IBS

 gastrointestinal tract disorder, characterised by abdominal 

discomfort and chronically disturbed bowel habit

• PI-IBS

 de novo development of IBS after acute gastroenteritis, 

despite the clearance of the inciting pathogen

 involved persistent subclinical inflammation, changes in 

intestinal permeability and alteration of gut microbiota

(Marshall et al., CGH, 2007)



BUT
How are they related to each other?



Epidemiological evidence 

?



Epidemiological evidence- Canada

Methods:

Results:

(Marshall et al., CGH, 2007)
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Epidemiological evidence- Italy

(Zanini et al., Am J Gastroenterol, 2012)



Epidemiological evidence- Italy

Month 6                                                               Month 12

(Zanini et al., Am J Gastroenterol, 2012)



Epidemiological evidence- Italy

(Zanini et al., Am J Gastroenterol, 2012)



Epidemiological evidence- Germany

• Followed-up 508,287 patients up to 5 years after first episode 

of GI infection

(Donnachine et al., Gut, 2017)

305,697 were viral cases



So…
All the three researches demonstrated 

that PI-IBS frequently occurs after acute 
viral gastroenteritis 



2.
Linkage with gut 
microbiota Gut 

Microbiota

PI-IBSNorovirus

? ?



(Distrutti et al., WJG, 2012)

Gut microbiota 

• Complex living ecosystem (      bacteria, viruses, archaea and 

eukaryotes)             10-fold of human cells

• Highly dynamic between individuals and is dependent on 

environmental factors

• Mutualistic relationship under healthy condition

• However  changes in numbers and composition

 lead to appearance of a spectrum of diseases (e.g.          

Obesity, IBD etc)



Gut microbiota and IBS

(Distrutti et al., WJG, 2012)



Gut microbiota and norovirus
• Gut microbiota’s diversity was highly 

disrupted after norovirus infection

• Significant increase in proteobacteria 

community (e.g. E.coli)

 increase incidence in mucosal              

inflammation development

(Nelson et al., PLOS ONE, 2012)



3.
Connecting the dots



“

(Edited from Figure 3. Ford, Lacy and Talley,  NEJM, 2017)
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4.
Observation based 
on literature 
review



• An inverse proportion relationship 
between gastroenteritis occur time 
and PI-IBS development 

Observation

Restoration of gut microbiota balance?

Less severity would lead to fewer long term 
sequelae? + further reduce the long term risk of 
PI-IBS development?

• Severity of gastroenteritis could 
be a chronic consequence of an 
acute mucosal injury 



5.
Future work



“
• Porter et al, show that there is no significant increase in incidence 

of PI-IBS after AGE by measuring the inflammatory signal

• To evaluate long term sequelae of norovirus infection (is it really 

self-limiting?)

• To establish association studies should also collect patient’s  

stool for microbiota analysis during longitudinal studies

• For norovirus vaccine studies

may need to consider the prevention of the potential outcomes

 or is there any possibility of secondary benefits (e.g. alleviate 

PI-IBS) towards the general public? 
(Porter et al., CID, 2012)



Any questions?
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