
��Red�Flower�Publication�Pvt.�Ltd.�

�Revie���rti��e Indian��ournal�of�Communicable�Diseases
Volume�8��umber�1,��anuary�-��une�2022

D�I:�http://dx.doi.org/10.21088/ijcd.2�95.66�1.8122.4

Noro�irus�Infection

Athirarani�M����Premini�S�

Author�Affiliation:�1Associate�Professor,��overnment�College�of��ursing,��hiruvananthapuram�695011��erala,�India,�2Associate�
professor,�Ananthapuri�College�of��ursing,��hiruvananthapuram�695011��erala,�India.

Coressponding� Author:� Athirarani� M�,� Associate� Professor,� �overnment� College� of� �ursing,� �hiruvananthapuram� 695011�
�erala,�India.
Email:�athiraaparna@gmail.com
�ecei�ed�on:�20/12/2021
Accepted�on:�08/01/2022

Abstract

�orovirus�infection�is�a�contagious�virus�that�causes�vomiting�and�diarrhoea.��he�most�common�symptoms�of�
norovirus�include�diarrhoea,�nausea,�vomiting�and�stomach�pain.��ther�symptoms�are�fever,�headache�and�body�
aches.��he�disease�is�present�across�the�world,�recently�cases�reported�from�southern�most�part�of�India.���he�virus�
and�multiplies�in�small�intestine�and�presenting�with�gastrointestinal�symptoms.��he�diagnostic�measures�are�Real-
�ime�R�-PCR�Assay,��n�yme�Immunoassays�and���enotyping.�Prevention�and�containment�include�mainlining�the�
hygieneof�food,�fluid�and�practising�hand�hygiene.�
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Introduction

�he� whole� world� is� under� the� threat� of� C�VID�
pandemic�its���rst�and�second�wave�and�uncertainty�
about�the�omicron�variant.��his�resulted�in�people�
looking�at�every�viral�infection�with�fear�and�anxiety.�
Recent�reporting�of��oro�Virus�infection�in��erala�
also� resulted� in� hue� and� cry� among� the� people.�
�orovirus�infection�is�also�called�ad�winter�vomiting�
��u�or�stomach���u,�though�it�has�no�association�with�
in��uen�a� virus.� It� is� very� contagious� virus� that�
causes�vomiting�and�diarrhoea.��he�most�common�
symptoms� of� norovirusinclude� diarrhoea,� nausea�
vomiting�and� stomach�pain.��ther� 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.�
�he�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.

��ent

�oroviruses� were� initially� called� as� �orwalk�
viruses�which�caused�an�outbreak�of�gastroenteritis�
in�a�school�in��orwalk,��hio�in�1968.��oroviruses�
(�oV)� is� a� positive-sense� R�A,� non� enveloped�
viruses� belonging� to� the� family� Caliciviridae.�

�oroviruses�has� seven�genogroups� (�I,��II,��III,�
�IV,� �V,� �VI,� and� �VII).� Most� noroviruses� that�
infect� humans� belong� to� genogroups��I� and��II.
(�1)� �oroviruses� from� genogroup� II,� genotype� 4�
(abbreviated� as��II.4)� account� for� the�majority� of�
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adult�outbreaks�of�gastroenteritis�and�often�sweep�
across�the�globe.4

�ost�

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

�n�ironmental�

�here� is� seasonality� in� the� norovirus� infection.�
�he� incidence� is� higher� in��ovember� to� April� in�
countries�located�above�the�e�uator,�and�from�May�
to�September� in�countries�below�the�e�uator.��he�
places�closer�to�the�e�uator,�norovirus�may�be�less�
seasonal.

�ource�of��nfection�and��nfecti�e��aterial

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

Pathophysiolo�y�and�Clinical��anifestations

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

�iagnostic�Methods

Diagnostic� methods� include� �IA� such� as� �LISA,�
reverse� transcriptase� PCR,� and� nucleic� acid�
se�uence� based� ampli��cation� (�AS�A)� tests� and�
human�faecal�specimens.

�eal�Time��T�PC���ssay

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

to� detect� the� R�A� of� the� virus� as� these� are� very�
sensitive�and�speci��c�and�also�provide�estimates�of�
viral�load.��his�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� �I�� noroviruses.6� �he�
extreme� analytic� sensitivity� of� R�-�PCR� 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

�n�yme��mmunoassays

Rapid� commercial� en�yme� immunoassays� (�IAs)�
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.��hese�assays�can�
be�used�for�preliminary�identi��cation�of�norovirus�
when�testing�multiple�specimens�during�outbreaks.�
�owever,� samples� that� test� negative� should� be�
con��rmed� by� a� second� techni�ue,� such� as� R�-
�PCR.8,9,10,11,12��IA�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.1��

�enotyping

�enetic�characteri�ation�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.� �orovirus� can� be� genotyped� by�
se�uence�analysis�of�a�R�-PCR�product�ampli��ed�
from�a�partial�region�of�both�the�polymerase�gene�
(region��)� and� capsid�gene� (region�C)� in� a� single�
reaction� for� either� genogroup� I� or� genogroup� II�
viruses.�All�laboratories�participating�in�Calici�et,�
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�
�uantity�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.� �btaining� a� collection� of�
high� �uality� 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.��n�the�basis�of�test�
characteristics�of�commercially�available��IAs,� six�
specimens�are�re�uired�to�achieve��90��sensitivity�
in� outbreak� diagnosis.14,15� Whole� stool� specimens�
should�be�kept�refrigerated�at��9��F�(4��C)�if�testing�
occurs� within� 2–�� weeks� and� while� transporting�
to� a� laboratory,� it� should� be� individually� bagged�
and� sealed� and� kept� on� ice� or� fro�en� refrigerant�
packs� in� an� insulated� water� proof� container.� If�
testing�is�expected�to�occur�more�than���weeks�after�
collection,� then� stool� samples� should�be� fro�en�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-��days�of�onset.17

�omitus

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.1�

�erum�

Serum� specimens� are� useful� duringacute� and�
convalescent� phases.� Serum� specimens� may� be�
obtained�to�test�for�a�greater�thanfourfold�rise�in�Ig��
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.1�

�n�ironmental��pecimens�

R�-�PCR�test�enables�detection�of�norovirus�R�A�
in� water,� food,� and� environmental� specimens�
however,�validated�methods�are�available�only�for�
water�(at�CDC)�and�shell��sh�(at�FDA�s��ulf�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�
fro�en�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��nvironmental� surface�
swabs� have� also� been� demonstrated� to� detect�
norovirus�R�A�in�speci��c�outbreak�settings.18,19�In�
case� of� anydelay� in� obtaining� laboratory� results,�
use��aplan�s�clinical�and�epidemiologic�criteria�to�
identify�a�norovirus�gastroenteritis�outbreak.21

�aplan�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.

�� �o� bacterial� pathogen� isolated� in� stool�
culture.

Pre�ention�and�Control

�here� is� no� speci��c� medicine� to� treat� people�
with� norovirus� illness� and� only� symptomatic�
treatment�is�available.1��and�hygiene�is�the�single�
most� important� method� to� prevent� norovirus�
infection� and� control� its� transmission.� �horough�
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

Pre�ention�and�Containment�of��utbreaks

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.�
�he� principle� of� isolation� is� to� minimi�e� 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� �he� 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� fre�uently�
touched� environmental� surfaces� and�
e�uipmentslike� commodes,� toilets,� � hand/
bedrailing,� telephones,� door� handles,�
computer� e�uipment,� 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� saniti�ers� 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� minimi�e� patient� movements�
within�a�ward�or�unit.

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

�� �stablish�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

�ational��utbreak��eportin���ystem�

�his� 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.��his�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�(Calici�et)�for�genetic�
se�uences�of�noroviruses�which�may�also�be�used�to�
measure�changes�in�the�epidemiology�of�healthcare�
associated�norovirus�infections.2�
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