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Norwalk, Ohio

Virology

1st discovered in
1972 in Norwalk ,
Ohio

Old names :

— small round
structure virus

— Norwalk-like virus

Non-enveloped
ssRNA virus

27-35 nmin size

Classification :

— Family:
Caliciviridae

— Genus:
Norovirus

— Genogroups:

o LI IV, V

— Multiple

clusters/strains

Genotypes

Caliciviridae

Vesivirus Lagovirus Nomvnus Sapovnrus
Gl GIT GIII GIV GV
Human Human Bovine Human Murine
Porcine
Fig. 3. The caliciviruses are divided into four different genera: Lagovirus,
Vesivirus, Sapovirus and Norovirus of which the last two can infect humans

Noroviruses is into five distinct ps. GGI-GGV.

Pendu JL, et al. Sem Immuno 2006;18:375-86

Epidemiology

« Low infectious dose: <102 virus particles

¢ Multiple routes of transmission

¢ Prolonged asymptomatic shedding: Up to 2

weeks

¢ Environmental stability: 10 ppm chlorine; stable
with freezing and at 60°C

¢ Great strain diversity
¢ Lack of long term immunity
» Large human reservoir




From 2000 onwards, Cruise ship outbreaks increase

MMWR 2001;5:RR-9

HPA. CDR Weekly 2004;14:2-5

HPA. CDR Weekly 2004;14:2-5

Norovirus in Hong Kong

Ho ECM, et al. J Med Virol 2006;78:1473-9
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Norovirus affects all ages

Ho ECM, et al. J Med Virol 2006;78:1473-9

Norovirus infection in HK

-

Manny Lam & Rita Ho, Communicable Diseases Watch 2006;3:65-6

Manny Lam & Rita Ho, Communicable Diseases Watch 2006;3:65-6

29 outbreaks

Ma E, Communicable Diseases Watch 2006;3:27
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Outbreaks in Hospitals in May-July 2006 O
Law YL, Communicable Diseases Watch 2006;3:47

Raymond Yung & Rita Ho, Communicable Diseases Watch 2006;3:53-5

Manny Lam & Rita Ho, Communicable Diseases Watch 2006;3:65-6




/ Year

No of Outbreaks

No of infected
cases

N\

2005 42 643
2006
253 2675
(till 27/12/06)
- 11/06 12
¢ 10 RCHE,
« 1 hospital, 102
* 1 school
- 12/06 20
¢ 10 RCHE,
« 3 Hospital,
*« 3 RCHMD, 204
¢ 4 Child care
centres

Transmission

Other possible routes:
Environmental surfaces (fomites)

Air (aerosolization with vomitus) MMWR 2001:5:RR-9

At risk food items

« Shellfish (oysters, clams,

mussels)

« Ready to eat foods that
require handling but no
subsequent cooking

— Salads

— Peeled fruits
— Sandwiches
— Cold meats

— Dairy products
— Communal foods

— Egg dishes
— Beverages
— lce

Norovirus found in Oyster in HK

Cheng PKC, et al. J Med Virol 2005;76:593-7

Norovirus genotypes in oyster
didn’t match with outbreaks’ strains

Cheng PKC, et al. J Med Virol 2005;76:593-7

Evidence of airborne transmission in a
hotel restaurant

Hotel restaurant with
126 patrons

Patron vomited at table

52 of 83 survey
responders ill

63% overall attack rate

Attack rates higher at
closer tables
Consistent with airborne
transmission

O Index case

[ Vomiting event
PJ Marks, et al. Epidemiol Infect 2000;124:481-7




Winter vomiting disease
But....

Mounts AW, et al.
J Infect Dis
2000;181:5284-7

Genetic cluster of Norovirus

O

Lopman B, et al.
Lancet 2004,
363: 682—88

New variant
Genotype Il cluster 4
?? Increase risk of
epidemic spread

Lopman B, et al. Lancet 2004;363:682—88




Chan MCW, et al. Emerg Infect Dis 2006;12:1278-80

Genotype Il
High viral load may facilitate
transmission !

Genotypes in HK

Responsible
for outbreaks
in Europe,
Australia and
HK since 2004

Responsible for
outbreak in Europe
in early 2002

Ho ECM, et al. J Med Virol 2006;78:1473-9

Predominant cluster in
2003 and early 2004

Predominant cluster in
2001 @

Predominant cluster in
late 2004 and early 2005
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9588102
11619102
42861/03
753/04
40692/03
3173101

96! 30055/01 Predominant variants in 2001

Predominant variant in 2003 and early 2004

Miami Beach326/1995/US
30194/01

92r 39790104
25354/06} Predominant variant in late 2004 and 2005

2006a/EU
 Predominant variant since early 2006

25162/06
Courtesy of Dr Wilina Lim, PHLC|, CHP
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23100/06
Lordsdale/1993/UK

Clinical features

Asymptomatic (Up to 30%)

Vomiting (younger patients)

Diarrhea (older patients)

Nausea

Abdominal cramps

Headache, muscle aches

Fever (rare)

Dehydration (very young and elderly)
Rare: encephalopathy




Clinical features

Kaplan’s criteria

» Vomiting in > 50% of affected persons

» Mean (or median) incubation period of
24-48 h

Mean (or median) duration of iliness of
12-60 h

No bacterial pathogen in stool culture
Sensitivity 68% Specificity 99%

Turcios RM, et al. Clin Infect Dis 2006;42:964-9

Clinical features in hospitalized patients

Lopman BA, et al. Clin Infect Dis 2004; 39:318-24

Diagnosis

« Can't be cultivated

« Reverse transcriptase polymerase chain reaction (RT-PCR) of
stool, vomitus and environmental surfaces

* Sequencing
« Direct & immune EM
* 4xincrease in IgG

Glass RI, et al. J Infect Dis 2000;181:5254-61

Management

* No drug or vaccine
» Supportive:
=1V fluid
—Anti-emetics
—Anti-spasmodics
—Analgesics
—Antipyretics

Infection Control issues

* Viral nature :

— Low infecting doses: 10-100 viral particles

— Higher viral load during infection

— Multiple routes of transmission

— Genetic diversity

— Stable to chlorine, extreme heat or cold conditions
* Host nature :

— Asymptomatic carriers: 30%

— Prolonged secretors, especially in hospitalized
patients

— Short term immunity




Hota B. Clin Infect Dis  2004; 39:1182-9

Breaking the vehicles of transmission

Sattar SA. J Hosp Infect 2004;56:564-9

Microbicides against Norovirus

Sattar SA. J Hosp Infect 2004;56:S64-9

Heat inactivation of Norovirus

Doultree JC, et al. J Hosp Infect 1999;41:51-7

UK IC guideline on NV infection

« Cohort nurse or isolate symptomatic « Exclude non-essential personnel
individuals (Category I1) from the ward (Category I1)
+ Gloves and apron for contact with an « Caution visitors and emphasize hand
affected patient or environment hygiene (Category Il)
(Category 1) +  Clean and disinfect vomit and faeces
« Wash hands with soa# and water spillages promptly (Category Il)
after contact with an affected patientor  « |ncrease the frequency of routine
environment, after removing gloves ward, bathroom and toilet cleaning

and apron (Category 1) (Category II)
« Remove exposed food such as fruit « Use freshly prepared 0.1% (1000
(No Category) ppm) hypochlorite  to disinfect hard
« Consider use of antiemetics for surfaces after cleaning (Category Il)
patients with vomiting (No Category) «  Ward should not be re-opened until 72
« Exclude affected staff from the ward h after the last new case and 72 h
immediately and until 48 h symptom- after uncontained vomiting and
free (Category Il) diarrhoea (Category Il)
+ Close the ward to prevent the « Thoroughly clean the ward and

introduction of new susceptibles. change the bed curtains before re-
«  Avoid transfer to unaffected wards or opening (Category I)
departments (unless medically urgent + Clean carpets and soft furnishings
and after consultation with infection with hot water and detergent , or
control staff). (Category II). steam clean. Vacuum cleaning is not
recommended (No Category)

Chadwick PR, et al. J Hosp Infect 2000;45:1-10

The essence

» Hand hygiene
» Environmental cleansing
» Cohorting and isolation

» Standard and contact
precaution

» Exclude sick staff

» Ward re-open 72 after the
last case




Local study

» Retrospective record review
» Objectives:

— To investigate the clinical, epidemiological
and laboratory characteristics of patients
admitted to HA hospitals from May 2006 to
July 2006

—To investigate the Infection Control practice of
HA hospital in relation to norovirus infection

Sources of cases:

* Home: 58%

* Long stay
hospitalized
patients ( 2w):
25%

e OAH: 17%

Mortality :
* 30 (13.8%)
* But none is

related to NV
infection

* Vomiting :
— 61.5% Pediatric
cases
— 44.3% adult
cases
» Diarrhoea:
— 88.5% Pediatric
cases
— 97% adult cases
e 43.6% of patients
had both diarrhoea
and vomiting

Conclusion

Most of the NV cases in this cohort were elderly
patients having multiple medical problems
Majority of them had dependent ADL with limited
mobility

Almost all of them presented with diarrhoea and
~ half of them presented with vomiting

~ half of them had diarrhoea > 3d

72% of them had +ve Norovirus PCR in their
stool or vomitus




Summary

It seems that community outbreaks are unavoidable

with the ubiquitous nature of the virus

The virus keeps mutating. New variant of genotype 1.4
is currently the predominating strain

Amplitude of the disease seems to be getting bigger, but
the viral virulence has not change much.

Outbreaks in HK seems to be originated from elderly
home and then spill over to hospitals

Person-to-person transmission  is a major determinant
of the hospitals and institutions outbreaks

Early recognition and isolation , strict infection control
practice are the key to disease control in hospitals.

Thank You
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