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Background

Åabout 18% of all cases of acute gastroenteritis 

worldwide

Åabout 50% of all gastroenteritis outbreaks worldwide

Å677 million cases in 2010, over 200 000 deaths

Åinfects persons of all ages

Åsporadic vs outbreaks

Åñwinter vomiting illnessò
Ahmed SM et al. Lancet Infect Dis. 2014 Aug;14(8):725-730.

Pires SM et al. PLoS One. 2015 Dec 3;10(12):e0142927.

Patel M. J Clin Virol 2009;44:1-8.

CDC. MMWR 2011;60(No. RR-3):1-15.



ÅIncubation period : 12ï48 h 

ÅNausea, vomiting, abdominal cramps, 

myalgias, and non-bloody diarrhea, fever 

[<50%] 

ÅMild to severe 

ÅResolution in 2ï3 days [up to 4ï6 days in 

hospitalized patients, the elderly and children 

< age 11 years of age]
CDC. MMWR 2011;60(No. RR-3):1-15.

Glass R et al. N Engl J Med 361:1776-1785.

Rockx B et al. Clin Infect Dis 2002;35:246ï53.

Lopman B et al. Clin Infect Dis 2004;39:318ï24.



Jul 2012 ïJan 2013 : 

813 outbreaks reported 

ï720 (89%) ward/bay 

closures or restrictions to 

admissions 

By Andrew Gregory 9 Jan 2013

HPA. Weekly update of norovirus activity. 30 Jan 2013. Health Protection Agency, 

UK.

Gregory A. Daily mirror. 9 Jan 2013. http://www.mirror.co.uk/news/technology-

science/science/norovirus-came-from-australia-and-has-struck-down-1526563. 

Accessed 8 Feb 2013. 

New strain 

ñGII.4-Sydney (Mar 2012)ò 

goes worldwide





Outbreak management measures
ÅStrict hand hygiene

ÅPPE use (gown/gloves/mask/goggles)

ÅEnhanced Environmental cleaning and disinfection

ÅIsolation / exclusion [until 48 hrs after last diarrhoeal stool]
ÅHospital patients : contact / droplet precautions

ÅVisitor : restrictions

ÅStaff : cohorting / exclusion

ÅFacility / ward closures

ÅFood safety measures

CDNA. Guidelines for the public health management of gastroenteritis outbreaks due to norovirus 

or suspected viral agents in Australia 2010. Commonwealth of Australia.

Barclay L et al. Clin Microbiol Infect 2014; 20:731.



Evidence challenges

PubMed search (1 Nov 2017)

ñnorovirusò

5194 papers



Åassess the evidence for effectiveness of control 

measures

Å72 outbreaks reported in 47 papers

Ådifferences experienced whether control measures 

were implemented or not



ÅóWe found no evidence that implementing 

infection control measures affected the 

duration of outbreaks, or the attack rates either 

overall (all settings combined) or within particular 

settings.ô

ÅCONCLUSION : óSound infection control 

procedures are key to controlling norovirus 

outbreaks but unfortunately, the present body of 

the published literature does not provide an 

evidence-basefor the value of specific measures.ô



CDC. https://www.cdc.gov/infectioncontrol/guidelines/norovirus/index.html. Accessed 24 Oct 2017.

MacCannell T. et al. Infect Control Hosp Epidemiol. 2011 Oct;32(10):939-69.

OCTOBER 2011



HICPAC Categorization Scheme for Recommendations
Rank Description

Category IA A strong recommendation supported by high to moderate 

quality evidence suggesting net clinical benefits or harms.

Category IB A strong recommendation supported by low-quality 

evidence suggesting net clinical benefits or harms, or an 

accepted practice (e.g., aseptic technique) supported by low to 

very low-quality evidence.

Category IC A strong recommendation required by state or federal 

regulation.

Category II A weak recommendation supported by any quality evidence

suggesting a tradeoff between clinical benefits and harms.

Recommendation for 

further research

An unresolved issue for which there is low to very low-quality 

evidence with uncertain tradeoffs between benefits and harms.

CDC. https://www.cdc.gov/infectioncontrol/guidelines/norovirus/index.html. Accessed 24 Oct 2017.

MacCannell T. et al. Infect Control Hosp Epidemiol. 2011 Oct;32(10):939-69.
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Human noroviruses ïóuncultivableô

ÅBiology / pathogenesis / transmission ï

infectivity of particles

ÅImmune responses

ÅDiagnostic tests ïsignificance of RNA 

detection

ÅDisinfectants / Virucidal agents

ÅTreatment / Antiviral drugs

ÅVaccine



Research & application issues
ÅObservational or descriptive studies 

ïnot controlled

ïeach outbreak is different

ïethics of RCT

ÅMultiple interventions

ÅHeterogeneity of settings

ÅIncomplete adherence to control measures

ÅBasic science technical difficulties

ÅApplicability of basic science to clinical 

setting



Evidence challenges

ÅAdequacy (Absence)

ÅAntagonism

ÅApplicability



Selected topics

ÅHand hygiene

ÅIsolation / exclusion

ÅPersonal protective equipment



Hand hygiene

Alcohol-based hand rub 

or 

soap and water?



Method of evaluating reduction in infectivity

In general :

Virus culture with/without hand sanitizer

BUT

Human norovirus (HuNoV) ñcannotò be 

cultured



ÅHuman norovirus (HuNoV)

ïQuantitative RNA by RT-PCR 

with/without hand sanitizer
ïPresence of RNA does not necessarily mean 

infectivity

ïSanitizers target capsid

ïVirus culture with/without hand sanitizer 

using surrogate (Feline Calicivirus FCV 

vs Murine Norovirus MNV)
ïCorrelation between FCV and MNV variable

ïCorrelation to RT-PCR poor

Sattar S et al. PLoS One 2011;6:e17340.

Park G et al.  J Food Prot 2010; 2232-2238.

Kampf G et al. Clin Microbiol Rev 2004;17:863-893.



ÅFinger pad testing ïgenomic copies determined by RT-

PCR

ÅñWashing hands with soap and water is better than using 

alcohol-based hand disinfectants in removing noroviruses 

from hands.ò

MuNoV1 HuNoV GI.4 HuNoV GII.4

Soap and water 

30 sec

>5 log10 >6 log10 4 log10

Propanol hand-

rub 30 sec

>1.2 log10 >2.6 log10 >3.3 log10

Alcohol-based hand rub (ABHR) v. Soap / water

Tuladhar E et al. J Hosp Infect. 2015 Jul;90(3):226-34.



In vitro comparison

Tube suspension test :

ALCOHOL

A 45% ethanol

B 55% ethanol

C 90% ethanol

SOAP

D 1% triclosan soap

E 4% chlorhexidine soap

F Povidone iodine (0.8%) soap

Steinmann J et al. J Hosp Infect. 2012;82:277.



ÅSurvey

ï91 of 160 facilities (60%) responded

ï61 facilities reported 73 outbreaks; 29 

confirmed as norovirus

ïSelf-report : no objective data on hand 

hygiene practices

Am J Infect Control 2011;39:296-301.



Facilities reporting that staff were equally or 

more likely to use ABHS than soap and 

water for routine hand hygiene had higher 

odds of a confirmed norovirus outbreak

than facilities with staff less likely to use 

ABHS (adjusted odds ratio, 6.06; 95% 

confidence interval: 1.44-33.99).

Blaney D et al. Am J Infect Control 2011;39:296-301.

This study suggests that preferential use of ABHS 

over soap and water for routine hand hygiene might 

be associated with increased risk of norovirus

outbreaks in LTCFs.



ÅCross sectional study : association, not 

causation

ÅMultivariate analysis failed to take into 

account hand hygiene compliance

ÅAlternate hypothesis for association : 

better infection control = better detection

ïunivariate analysis: having an IC practitioner 

associated with greater likelihood of 

confirmed HuNoV outbreak

ñResearchers have the responsibility to draw 

valid conclusions from their studies.ò

Longtin Y et al. Am J Infect Control 2011; doi:10.1016/j.ajic.2011.05.002



Jury still out???

ÅWHO 

ïñWHO experts recommend the use of alcohol-based 

handrubs during outbreaks of noroviral gastroenteritis.ò 

ÅCDC

ïñ... hand washing with soap and running water ... 

reduce norovirus contamination ... whereas hand 

sanitizers might serve as an effective adjunct ... but 

should not be considered a substitute...ò

WHO. 2017. http://www.who.int/gpsc/tools/faqs/system_change/en/ Accessed 31 Oct 2017. 

CDC. MMWR 2011;60(No. RR-3):1-15.



ÅNHMRC

ïñHand hygiene should be performed using soap and 

water when Clostridium difficile or non-enveloped 

viruses such as norovirus are known or suspected to be 

present and gloves have not been worn.ò

NHMRC. Australian Guidelines for the Prevention and Control of

Infection in Healthcare 2010. Commonwealth of Australia.



Isolation and exclusion

Should infected patients be isolated?

When should infected patients be removed from 

isolation?

When should infected staff be allowed back to work? 



Norovirus infections in a tertiary care centre - individual 

cases do not necessarily lead to an outbreak

ÅMonitored exposed asymptomatic patients next to infectious 

patients for symptom development

ÅOf 102 patients exposed to 94 infectious patients only 11 

patients developed typical norovirus symptoms - secondary 

attack rate only 10.8%

ÅCONCLUSIONS:

1. Patient-to-patient transmission is potentially overestimated 

2. Future prevention strategies should consider personal risk 

factors of exposed patients

Kampmeier S et al. J Clin Virol. 2016 Nov;84:39-41.



ÅPeak viral shedding

ï3 days post-symptom onset

Atmar R et al. Emerg Inf Dis 2008;14:1553-1557.



ÅAsymptomatic shedding

ïAfter symptomatic infection

ÅMedian 28 days [range 13-56 days] (months or years 

in immunosuppressed)

ïBefore symptomatic infection

Å3 to 14 hr before symptom onset

ïDuring asymptomatic infection

ÅPrevalence : 1.0% to 49.2 %

Å?? lower viral loads than symptomatic infection

Barclay L et al. Clin Microbiol Infect 2014; 20:731.

Phillips G et al. BMC Infect Dis 2009;63.

Robilotti E et al. Clin Microbiol Rev 2015;28:134.

Atmar R et al. Emerg Inf Dis 2008;14:1553-1557.

Utsumi T et al. Infect Genet Evol. 2017 Aug 24;55:1-7.

Rockx B et al. Clin Infect Dis 2002;35:246-53.



Nosocomial Transmission of Norovirus Is

Mainly Caused by Symptomatic Cases
ÅNetherlands; 5 nosocomial 

outbreaks; n = 28

ÅEnhanced  sampling ï65 

extra cases (with and without 

symptoms; patients and staff)

ÅShedding kinetics ï

prediction of infection onset

ÅModelling of transmission 

pathways and reproduction 

numbers

1.89

1.30

Sukhrie FH et al. Clin Infect Dis. 2012 Apr;54(7):931-7.


