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Abstract

Norovirus�infection�is�a�contagious�virus�that�causes�vomiting�and�diarrhoea.�The�most�common�symptoms�of�
norovirus�include�diarrhoea,�nausea,�vomiting�and�stomach�pain.�Other�symptoms�are�fever,�headache�and�body�
aches.�The�disease�is�present�across�the�world,�recently�cases�reported�from�southern�most�part�of�India.��The�virus�
and�multiplies�in�small�intestine�and�presenting�with�gastrointestinal�symptoms.�The�diagnostic�measures�are�Real-
Time�RT-PCR�Assay,�Enzyme�Immunoassays�and��Genotyping.�Prevention�and�containment�include�mainlining�the�
hygieneof�food,�fluid�and�practising�hand�hygiene.�

Keywords:�Norovirus;�Review.

How�to�cite�this�article:

Athirarani�MR,�Premini�S/�Norovirus�Infection/Indian�J�Comm�Dis.�2022;8(1):27–31.

Introduction

The� whole� world� is� under� the� threat� of� COVID�
pandemic�its��rst�and�second�wave�and�uncertainty�
about�the�omicron�variant.�This�resulted�in�people�
looking�at�every�viral�infection�with�fear�and�anxiety.�
Recent�reporting�of�Noro�Virus�infection�in�Kerala�
also� resulted� in� hue� and� cry� among� the� people.�
Norovirus�infection�is�also�called�ad�winter�vomiting�
�u�or�stomach��u,�though�it�has�no�association�with�
in�uenza� virus.� It� is� very� contagious� virus� that�
causes�vomiting�and�diarrhoea.�The�most�common�
symptoms� of� norovirusinclude� diarrhoea,� nausea�
vomiting� and� stomach�pain.�Other� symptoms� are�
fever,�headache�and�body�aches.1

Epidemiology

The�burden�of�the�disease
Centre� for� Disease� reports� that� worldwide,� one�

out�of�every��ve�cases�of�acute�gastroenteritis�are�
caused� by� norovirus.2� Its� most� common� among�
children�under�the�age�of��ve�years�and�causing�an�
estimated�number�of�50,000�child�deaths�every�year.�
The�disease� strike�mostly� in�developing�countries�
but�it�is�a�problem�in�low�and�high�income�countries.�
It�cost�$60�billion�worldwide�due�to�healthcare�costs�
and�lost�productivity.

Agent

Noroviruses� were� initially� called� as� Norwalk�
viruses�which�caused�an�outbreak�of�gastroenteritis�
in�a�school�in�Norwalk,�Ohio�in�1968.�Noroviruses�
(NoV)� is� a� positive-sense� RNA,� non� enveloped�
viruses� belonging� to� the� family� Caliciviridae.3
Noroviruses�has� seven�genogroups� (GI,�GII,�GIII,�
GIV,� GV,� GVI,� and� GVII).� Most� noroviruses� that�
infect� humans� belong� to� genogroups�GI� and�GII.
(31)� Noroviruses� from� genogroup� II,� genotype� 4�
(abbreviated� as� GII.4)� account� for� the�majority� of�



Indian�Journal�of�Communicable�Diseases�/�Volume�8�Number�1,�January-June�2022

28

adult�outbreaks�of�gastroenteritis�and�often�sweep�
across�the�globe.4

Host�

People� of� all� ages� can� get� infected� and� sick�with�
norovirus.

Environmental�

There� is� seasonality� in� the� norovirus� infection.�
The� incidence� is� higher� in� November� to� April� in�
countries�located�above�the�equator,�and�from�May�
to�September� in�countries�below� the�equator.�The�
places�closer�to�the�equator,�norovirus�may�be�less�
seasonal.

Source�of�Infection�and�Infective�Material

The�virus�is�present�in�the�saliva�and�excreta�of�the�
infected� individual.� Norovirus� spreads� through�
contaminated�food�and��uid.�A�very�small�amount�
of�virus�particle�id�suf�cient�to�initiate�infection.�

Pathophysiology�and�Clinical�Manifestations

Through�the�food�and��uids�virus�enters�the�gastro�
intestinal� tract� and� multiplies� in� small� intestine.��
The� gastrointestinal� symptoms� are� prominent�
with�loss�of�taste�nausea,�forceful�vomiting,�watery�
diarrhoea,� and� abdominal� pain.� The� symptoms�
develop�between� 12� and� 48�hours�after� exposure,�
and�it�will�last�for�1�to�3�days.�In�some�cases�there�
will�be�weakness,�muscle�aches,�headache,�cough,�
or�low-grade�fever.��Severe�illness�is�rare.�The�cause�
of�death�is��uid�and�electrolyte�imbalance�especially�
among�young� children.� The� signs� of� dehydration�
can�be�decrease�in�urination,�dry�mouth�and�throat�
and�feeling�unusually�sleepy�or�fussy.5

Diagnostic�Methods

Diagnostic� methods� include� EIA� such� as� ELISA,�
reverse� transcriptase� PCR,� and� nucleic� acid�
sequence� based� ampli�cation� (NASBA)� tests� and�
human�faecal�specimens.

Real-Time�RT-PCR�Assay

Diagnostic� methods� for� norovirus� focus� on�
detecting� viral� RNA� (genetic� material)� or� viral�
antigen.�Now�these�tests�are�available�at�all�clinical�
and�public�health�laboratories,�and�most�use�reverse�
transcription� real� time� polymerase� chain� reaction�
(RT-qPCR)� assays� to� detect� norovirus.� 2Taq� Man-
based� RT-qPCR� assays� are� the� preferred� method�

to� detect� the� RNA� of� the� virus� as� these� are� very�
sensitive�and�speci�c�and�also�provide�estimates�of�
viral� load.�This�can�be�used�to�test�stool,�vomitus,�
food,� water,� and� environmental� specimens� for�
norovirus� and� different� oligonucleotide� primer�
sets� are� used� to� detect� genogroup� I,� genogroup�
II,� genogroup� VIII� and� GIX� noroviruses.6� The�
extreme� analytic� sensitivity� of� RT-qPCR� permits�
the�detection�of�very�low�titers�of�virus�that�might�
be�present�in�samples�from�persons�without�disease�
caused� by� norovirus� infection� ie,� asymptomatic�
cases.7

Enzyme�Immunoassays

Rapid� commercial� enzyme� immunoassays� (EIAs)�
can� detect� norovirus� antigen� in� stool� samples�
but�have�poor� sensitivity� (50� to�75%)�and� are�not�
recommended� for� testing� single� samples� from�
sporadic�cases�of�gastroenteritis.�These�assays�can�
be�used�for�preliminary�identi�cation�of�norovirus�
when�testing�multiple�specimens�during�outbreaks.�
However,� samples� that� test� negative� should� be�
con�rmed� by� a� second� technique,� such� as� RT-
qPCR.8,9,10,11,12�EIA�kits�with�high�speci�city�(>85%)�
and�at� least�moderate�sensitivity� (>50%)�might�be�
useful�for�preliminary�screening�of�multiple�faecal�
samples� associated� with� an� outbreak� of� acute�
gastroenteritis.13�

Genotyping
Genetic�characterization�of�noro�viruses�detected�in�
stool�and�environmental�samples�can�be�very�useful�
in� epidemiologic� investigations� by� linking� cases,�
identifying� a� common� source� or� new� emerging�
virus� strains.� Norovirus� can� be� genotyped� by�
sequence�analysis�of� a�RT-PCR�product�ampli�ed�
from�a�partial�region�of�both�the�polymerase�gene�
(region�B)� and� capsid�gene� (region�C)� in� a� single�
reaction� for� either� genogroup� I� or� genogroup� II�
viruses.�All�laboratories�participating�in�CaliciNet,�
a� national� laboratory� surveillance� network� for�
norovirus�outbreaks��is��coordinated�by�CDC.6

Stool�specimen
Whole� stool� specimens� should� be� collected�
for� laboratory� diagnosis� of� norovirus� and� are�
preferred�over� rectal� swabs�because�of� the�higher�
quantity�of�virus�present�in�whole�stool.�Specimen�
collection� for� norovirus� testing� should� begin� as�
early�as�possible�in�an�epidemiologic�investigation.�
Ideally,�whole�stool�specimens�should�be�collected�
during�the�acute�phase�of� illness� � ie,�within�48–72�
hours�after�onset,�if�this�is�not�possible,�specimens�
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collected�later�in�illness�or�after�resolution�ie,�up�to�
7–10� days� after� onset� will� also� helps� to� diagnose�
and� con�rm� norovirus� infection� in� a� suspected�
source�case�patient�like�food�handler�with�a�recent�
history� of� diarrhoea.� Obtaining� a� collection� of�
high� quality� diagnostic� specimens� is� crucial� for�
laboratory� con�rmation.� Whole� stool� specimens�
from�at� least��ve� ill�persons�are� recommended.� If�
specimens�are�taken�after�the�acute�phase�of�illness,�
the�number�should�be�increased.�On�the�basis�of�test�
characteristics�of� commercially�available�EIAs,� six�
specimens�are�required�to�achieve�>90%�sensitivity�
in� outbreak� diagnosis.14,15� Whole� stool� specimens�
should�be�kept�refrigerated�at�39°�F�(4°�C)�if�testing�
occurs� within� 2–3� weeks� and� while� transporting�
to� a� laboratory,� it� should� be� individually� bagged�
and� sealed� and� kept� on� ice� or� frozen� refrigerant�
packs� in� an� insulated� water� proof� container.� If�
testing�is�expected�to�occur�more�than�3�weeks�after�
collection,� then� stool� samples� should�be� frozen�at�
-4°�F�(-20°�C)�or� -94°�F�(-70°�C).16� Stool� specimens�
should� be� collected� as� early� as� possible� during� a�
suspected� norovirus� gastroenteritis� outbreak� and�
ideally�from�individuals�during�the�acute�phase�of�
illness�preferably�within�2-3�days�of�onset.17

Vomitus

Specimens� of� vomitus� can� be� collected� to�
supplement� the� diagnostic� yield� from� stool�
specimens� during� an� investigation.� Collection,�
storage,� and� transportation� of� vomitus� specimens�
are�the�same�as�those�for�stool�specimens.13

Serum�

Serum� specimens� are� useful� duringacute� and�
convalescent� phases.� Serum� specimens� may� be�
obtained�to�test�for�a�greater�thanfourfold�rise�in�IgG�
titre�to�noroviruses.�Acute�phase�specimens�should�
be�obtained�during�the��rst�5�days�after�symptom�
onset�and�the�convalescent�phase�specimens�should�
be�collected�during� the� third� to� fourth�week�after�
resolution�of�symptoms.13

Environmental�Specimens�

RT-qPCR�test�enables�detection�of�norovirus�RNA�
in� water,� food,� and� environmental� specimens�
however,�validated�methods�are�available�only�for�
water�(at�CDC)�and�shell�sh�(at�FDA’s�Gulf�Coast�
Seafood�Laboratory).�If�a�food�or�a�water�source�is�
strongly�suspected�as�the�source�of�an�outbreak,�a�
sample�should�be�obtained�as�early�as�possible�with�
respect�to�the�time�of�exposure�and�preferably�stored�
frozen� at� -4°� F� (-20°�C),� and�CDC�or� FDA�should�

be�contacted�for�further�guidance�on�testing.�Water�
can�be�tested�for�noroviruses�after�concentration�of�
large�volumes�(e.g.,�up�to�100�L�of�water)�through�
specially�designed��lters.17�Environmental� surface�
swabs� have� also� been� demonstrated� to� detect�
norovirus�RNA�in�speci�c�outbreak�settings.18,19�In�
case� of� anydelay� in� obtaining� laboratory� results,�
use�Kaplan’s�clinical�and�epidemiologic�criteria� to�
identify�a�norovirus�gastroenteritis�outbreak.21

Kaplan’s�Criteria

•� Vomiting�in�more�than�half�of�symptomatic�
cases.

•� Mean�(or�median)�incubation�period�of�24�to�
48�hours.

•� Mean�(or�median)�duration�of�illness�of�12�to�
60�hours.

•� No� bacterial� pathogen� isolated� in� stool�
culture.

Prevention�and�Control

There� is� no� speci�c� medicine� to� treat� people�
with� norovirus� illness� and� only� symptomatic�
treatment�is�available.1�Hand�hygiene�is�the�single�
most� important� method� to� prevent� norovirus�
infection� and� control� its� transmission.� Thorough�
hand� washing� with� running� water� and� plain� or�
antiseptic�soap�reduces�the�number�of�microbes�on�
hands�via�mechanical�removal�of�loosely�adherent�
microorganisms.20

Prevention�and�Containment�of�Outbreaks

Considering� the� highly� infectious� nature� of�
norovirus,� exclusion� and� isolation� of� infected�
persons�are�very�important�to�prevent�transmission�
of� virus� and� limiting� contamination� of� the�
environment�particularly�in�settings�where�people�
reside� in� long� term� care� facilities,� acute� care�
hospitals,� cruise� ships� and� college� dormitories.�
The� principle� of� isolation� is� to� minimize� contact�
with� persons� during� the� most� infectious� periods�
of� their� illness� includes� the� acute�phase�of� illness�
period� following� recovery� usually� 24–72� hours�
and� potentially� incubating� persons.22� The� best�
prevention� is� the� containment� of� the� infection�
which�can�be�attained�by�practicing�the�following�
measures�especially�in�health�care�setting.�Some�of�
the�recommendations�are:

•� Isolation� or� cohorting� precautions� for�
outbreaks�among�infants�and�young�children�
under�2�years�should�be�extended�even�after�
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resolution�of�symptoms�and�for�infants�it�can�
be�extended�up�to�5�days.

•� Cleaning� and� disinfection� of� frequently�
touched� environmental� surfaces� and�
equipmentslike� commodes,� toilets,� � hand/
bedrailing,� telephones,� door� handles,�
computer� equipment,� and� other� surfaces��
along� with� cohorted� areas� and� high-traf�c�
clinical�areas.�Sodium�hypochlorite�solutions�
are�widely�recommended��for�disinfection.

•� Promote� hand� hygiene� practices� among�
health� personnel� by� using� soap� and� water�
or� ethanol� based� hand� sanitizers� especially�
while�caring�patients�in�the�affected�area.

•� Surgical�mask� and� eye� protection� or� a� full-
faceshield�are�recommended�in�case�of�caring�
patients�with�vomiting.

•� Refrain� ill� personnel� from� work� for� a�
minimum� period� of� 48� hours� after� the�
resolution�of�symptoms.

•� Cohorting� patients� during� outbreaks� may�
include�placing�patients�in�multi�occupancy�
rooms� and� minimize� patient� movements�
within�a�ward�or�unit.

•� Restrict�symptomatic�and�recovering�patients�
from�leaving�the�patient�care�area�and�avoid�
social�gatherings.

•� Establish�visitor�policies�for�acute�norovirus�
outbreaks� and� provide� education� to� staff,�
patients,� and� visitors� regarding� symptoms,�
prevention� of� infection,� and� modes� of�
transmission�throughout�outbreak.

•� When�a�cluster�of�acute�gastroenteritis�cases�
is� detected� in� the� healthcare� facility� active�
case� �nding� should� be� initiated� and� collect�
relevant� epidemiological,� clinical,� and�
demographic�data�along�with�information�on�
patient�location�and�outcomes.

•� If�an�outbreak�is�suspected,�noti�cation�should�
be�done�to�local�and�state�health�departments�
and� include� stakeholders� such� as� clinical�
staff,� environmental� services,� laboratory�
and� healthcare� facility� administration,�
public� affairs� for� the�development�of�policy�
framework.21

National�Outbreak�Reporting�System�

This� surveillance�program�monitors� the� reporting�
of�foodborne,�waterborne,�enteric�person�to�person,�
and� animal� contact� associated� disease� outbreaks�
to� CDC� by� state� and� other� territorial� public�

health�agencies.�This� system�was�previously�used�
only� for� reporting� food� borne� disease� outbreaks,�
but� now� expanded� to� include� all� other� enteric�
outbreaks,� regardless� of� mode� of� transmission.�
Furthermore,� CDC� is� currently� implementing� a�
national�surveillance�system�(CaliciNet)�for�genetic�
sequences�of�noroviruses�which�may�also�be�used�to�
measure�changes�in�the�epidemiology�of�healthcare�
associated�norovirus�infections.23

References
1.� https://www.cdc.gov/norovirus/about/index.

html.
2.� Ahmed�SM,�Hall�AJ,�Robinson�AE,� et� al.� (August�

2014).� "Global� prevalence� of� norovirus� in� cases�
of� gastroenteritis:� a� systematic� review� and�
meta� analysis".� Lancet� Infect� Dis.� 14� (8):725–30.�
doi:10.1016/S1473-3099(14)707674.� PMC� 8006533.�
PMID�24981041.)

3.� Norovirus� Laboratory� Case� Definition� (LCD)".�
Australian�Government�Department�of�Health�and�
Ageing.

4.� Vinjé� J,� Green� J,� Lewis� DC,� Gallimore� CI,� Brown�
DW,�Koopmans�MP�(2000).�"Genetic�polymorphism�
across�regions�of�the�three�open�reading�frames�of�
"Norwalk-like�viruses"".�Arch.�Virol.�145�(2):22341.�
doi:10.1007/s007050050020.�PMID�10752550.�S2CID�
20525287).�

5.� Norovirus:�Technical� Fact� Sheet".�National� Center�
for� Infectious� Diseases,� CDC.� Archived� from� the�
original�on�2012-03-08.)

6.� https://www.cdc.gov/norovirus/lab/diagnosis.
html.

7.� Phillips�G,�Lopman�B,�Tam�CC,�Iturriza-Gomara�M,�
Brown�D,�Gray�J.�Diagnosing�norovirus-associated�
infectious�intestinal�disease�using�viral� load.�BMC�
Infect�Dis�2009;9:63.

8.� Costantini,� V,� Grenz,� L,� Fritzinger,� A,� et� al.,�
Diagnostic�Accuracy� and�Analytical� Sensitivity� of�
IDEIA� Norovirus� Assay� for� Routine� Screening� of�
Human� Norovirusexternal� icon.� Clin.� Microbiol.�
2010;48(8):2770-2778;�doi:10.1128/JCM.00654-10.

9.� Jonckheere� S,� Botteldoorn� N,� Vandecandelaere� P,�
et�al.,�Multicenter�evaluation�of�the�revised�RIDA®�
QUICK�test�(N1402)�for�rapid�detection�of�norovirus�
in�a�diagnostic�laboratory�settingexternal�icon.

10.� Diagn� Microbiol� Infect� Dis.� 2017;� 88(1):31-35.�
doi:10.1016/j.diagmicrobio.2017.02.006.

11.� Kirby,� A,� Gurgel,� RQ,� Dove,� W,� et� al.,� An�
evaluation� of� the� RIDASCREEN� and� IDEIA�
enzyme� immunoassays� and� the� RIDAQUICK�
immunochromatographic� test� for� the� detection�
of� norovirus� in� faecal� specimensexternalicon.�
J� Clin� Virol.� 2010;49(4):254-7.� doi:10.1016/j.
jcv.2010.08.004.

Athirarani�MR,�Premini�S/�Norovirus�Infection



Indian�Journal�of�Communicable�Diseases�/�Volume�8�Number�1,�January-June�2022

31

12.� Barclay,� L,� Cannon,� JL,� Wikswo,� ME,� et� al.,�
Emerging� Novel� GII.P16� Noroviruses� Associated�
with� Multiple� Capsid� Genotypesexternal� icon.�
2019;11(6):535.�doi:10.3390/v11060535.

13.� Centre�for�disease�control�and�prevention.MMWR.��
Norovirus� Outbreak� Management� and� Disease�
Prevention� Guidelines� .� Morbidity� and� Mortality�
Weekly�Report�.�March�4,�2011.�Recommendations�
and�Reports�/�Vol.�60�/�No.� �� �(https://www.cdc.
gov/mmwr/�March�4,�2011�/�Vol.�60�/�No.3).

14.� Costantini�V,�Grenz�L,�Fritzinger�A,�et�al.�Diagnostic�
accuracy� and� analytical� sensitivity� of� IDEIA�
Norovirus� assay� for� routine� screening� of� human�
norovirus.�J�Clin�Microbiol�2010;48:2770–8.

15.� Duizer� E,� Pielaat� A,� Vennema� H,� Kroneman� A,�
Koopmans�M.�Probabilities� in� norovirus� outbreak�
diagnosis.�J�Clin�Virol�2007;�40:38–42.

16.� Zheng� DP,� Widdowson� MA,� Glass� RI,� Vinje� J.�
Molecular�epidemiology�of�genogroup�II-genotype�
4�noroviruses�in�the�United�States�between�1994�and�
2006.�J�Clin�Microbiol�2010;48:168–77.

17.� Smith� CM,� Hill� VR.� Dead-end� hollow-fiber�

ultrafiltration�for�recovery�of�diverse�microbes�from�
water.�Appl�Environ�Microbiol�2009;75:5284–9.

18.� CDC.� Norovirus� outbreak� in� an� elementary�
school—District� of� Columbia,� February� 2007.�
MMWR�2008;56:1340–3.

19.� Boxman� IL,� Dijkman� R,� te� Loeke� NA,� et� al.�
Environmental� swabs� as� a� tool� in� norovirus�
outbreak� investigation,� including� outbreaks� on�
cruise�ships.�J�Food�Prot�2009;72:111–9.

20.� Sickbert-Bennett�EE,�Weber�DJ,�Gergen-Teague�MF,�
Sobsey�MD,� Samsa� GP,� Rutala�WA.� Comparative�
efficacy� of� hand� hygiene� agents� in� the� reduction�
of�bacteria�and�viruses.�Am� J� Infect�Control� 2005;�
33:67–77.

21.� Available� from:�https://www.cdc.gov/infectionco�
ntrol/guidelines/norovirus.

22.� Harris�JP,�Lopman�BA,�O'Brien�SJ.�Infection�control�
measures� for� norovirus:� a� systematic� review� of�
outbreaks� in� semi-enclosed� settings.� J�Hosp� Infect�
2010;74:1–9.

23.� NORS:�https://www.cdc.gov/nors/index.html.

Athirarani�MR,�Premini�S/�Norovirus�Infection


