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Objectives

At the conclusion of this session, the participant
will be able to accomplish the following:

0 Describe the basic epidemiology of norovirus including
burden of disease, and diagnostics and surveillance in the
United States.

0 Define the role of norovirus in foodborne disease in the
United States.

0 ldentify community groups and healthcare settings most
susceptible to severe outcomes from norovirus
gastroenteritis.

0 List infection control measures and resources available for
the control of norovirus.




Continuing Education Disclaimer

In compliance with continuing education requirements,
all presenters must disclose any financial or other
associations with the manufacturers of commercial
products, suppliers of commercial services, or
commercial supporters as well as any use of unlabeled
product or products under investigational use. CDC, our
planners, and the presenter for this presentation do not
have financial or other associations with the
manufacturers of commercial products, suppliers of
commercial services, or commercial supporters. This
presentation does not involve the unlabeled use of a
product or products under investigational use. There
was no commercial support for this activity.
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Ninewells and Stracathro wards reopen
after norovirus outbreaks

NHS Tayside has reopened three hospital
wards that were closed to new admissions
due to an outbreak of norovirus.

Wards 5 and 33 at Dundee's Ninewells Hospital
are now accepting new patients, as is ward 2 at
Stracathro Hospital in Angus.

The three wards had been closed as a
precautionary measure

Ward 5 and ward 33 at Ninewells hospital in Dundee
had been closed to new admissions

Norovirus causes vomiting, stomach cramps.
fever and diarrhoea, and is easily spread from
person to person
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Basic epidemiology of norovirus
Groups susceptible to severe outcomes
Role of norovirus in foodborne disease

Available infection control measures and
resources



Noroviruses
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Norovirus disease burden in the
United States

Deaths

Hospitalizations

Emergency department
visits

Outpatient
Vvisits

Cases

Annual estimate Lifetime risk
800 1 in ~5,000
71,000 1 in ~50
414,000 11in ~9
1.7 million 1in ~2
21 million 5.6

Hall 2012 CID

Lopman 2011 CID
Gatanaduy 2013 JID
Scallan 2010 EID



Clinical Disease

Nogmal intestine

* Incubation period: 12-48 hours

* Acute-onset vomiting and/or diarrhea
— Watery, non-bloody stools
— Abdominal cramps, nausea, low-grade fever

e Most recover after 12-72 hours

— 10-12% seek medical attention; some
require hospitalization and fluid therapy

— More severe illness and death possible in
elderly and those with other illnesses

* 30% of infections are asymptomatic

Widdowson 2005 EID
Phillips 2010 Am J Epid
de Wit 2001 Am J Epid



Viral Shedding

Primarily in stool, but also vomitus
Occurs for at least 2-3 weeks

Peaks 4 days after exposure
— 10%% viral copies/gram feces
— May persist after resolution of

symptoms
Infectious dose: 18 to 1000 viral particles
Infectivity of shed virus and role of asymptomatic

shedding in transmission is unknown

Atmar 2008 EID
Teunis 2008 J Med Virol



Immunity and Genetic Susceptibility

e Human volunteer studies demonstrated short-term
homologous immunity (<6-12 mos)

* Little persistent cross-protective immunity

* Genetic susceptibility/resistance
— Histo-blood group antigens
— Secretor status (FUT2 gene)

Johnson 1990 JID
Lindesmith 2003 Nat Med



Genetic classification of noroviruses

Genogroup V

Genogroup Il

Genogroup |
Human

GIV.1
Genogroup VI

Genogroup IV Genogroup lli

Human
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Laboratory Diagnostics

No cell culture or animal model available

Real-time RT-PCR

— Quantitative assay provides estimate of viral load
— Available in public health laboratories and research facilities

Conventional RT-PCR

— Sequence analysis used for genotyping
— Capsid gene (regions C and D)

Enzyme immunoassays (EIA)
— Complicated by antigenic diversity

— Currently inadequate sensitivity for clinical use in diagnosing sporadic
cases



Norovirus Transmission Cycle

Environment

Infected person

Host factors related to transmissibility

-Symptomatic/asymptomatic infection
-Presence of vomiting

Uninfected person
Host factors related to susceptibility
-Acquired immunity

Direct -Genetic susceptibility

-Behavior Person—to—person -FUT?2 sectetor status
-Hand hygiene -Behavior
-Social distancing -Hand hygiene

-Food handling




Community norovirus incidence
in England

ANNUAL INCIDENCE
<5vyears 27% (19-37)
5-14 years 9.6%(6.1-14.1)
15-44 years 5.2%(3.5-7.2)
45+ years 2.4%(1.5- 3.6)
All ages 4.4%(3.6 - 5.4)

Phillips 2010 AJE



Duration of norovirus illness among staff, patients and
residents of hospitals and resident homes.

Hospital patients
....... Hospital staff

o
N
o

Nursing home residents

....... Nursing home staff

025 -

Proportion remaining symptomatic
o
3

0

0 1 2 3 4 5 6 7 8 9 ¥ 11 ®
' Days after onset of illness

Lopman et al CID, 2005
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Severe outcomes are associated with GIl.4 norovirus outbreaks:
A systematic literature review: HOSPITALIZATION

Crude rate per Multivariable IRR
1,000

Setting Community settings

Health care facilities 15 1.4 (1.0-1.8)
Transmission Food/water 9 1

Person-to-person 14 1.0(0.8-1.3)
Strain? Non-GlI.4 outbreaks 2 1

Gll.4 outbreaks 6 9.4(6.1-14.4)

*Based 843 outbreaks with:
71,724 cases
501 hospitalizations
45 deaths

Desai et al, CID 2012



Severe outcomes are associated with GIl.4 norovirus outbreaks:
A systematic literature review: DEATHS

Crude rate per Multivariable IRR
1,000,000

Setting Community settings

Health care facilities 396 60 (6 - 609)
Transmission Food/water 3 1

Person-to-person 271 2.8(0.3-28.0)
Strain? Non-GlI.4 outbreaks 36 1

Gll.4 outbreaks 139 3.1(1.3-7.6)

*Based 843 outbreaks with:
71,724 cases

501 hospitalizations
45 deaths

Desai et al, CID 2012



Is norovirus a cause of death?
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Estimates of economic burden

* Total cost of endemic norovirus ~S5.5
billion/year

— ~S500 million/ year in hospital costs

* Most studies have quantified the cost of
outbreaks

— An outbreak in a single 946-bed U.S. hospital cost
an estimated $650,000

— Cost to the English National Health Service of
nosocomial AGE outbreaks $184 million (2002/03)

Barstch 2012 Vaccine
Lopman et al CID, 2011
Johnston 2007 JHI
Lopman EIDJ 2004



National Outbreak Reporting System
(NORS)

Comprehensive national surveillance
system for all US enteric disease
outbreaks

Launched February 2009 N O RS .
..

Assess the national burden and
temporal trends of outbreaks

Identify priority settings and
populations for interventions

Characterize outbreaks, e.g.:
— Pathogen
— Setting
— Mode of transmission



Acute Gastroenteritis Outbreaks
Reported to NORS, 2009-2010
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Transmission Mode of Norovirus Outbreaks
Reported to NORS, 2009-2010 (N=1910)

Unknown 8%

Water 0.1%

Person to Person

66% Environment 0.3%

Food
26%

Hall 2012 OutbreakNet



Setting of Norovirus Outbreaks Reported to
NORS, 2009-2010 (N=1500)

Restaurant and
banquet facility
19%

Long-term care
facility
60%

School and daycare
7%

Hospital
3%
Private home
2%

Other
9%

Hall 2012 OutbreakNet



Setting of 1115 Norovirus Outbreaks in Six

100%

5%

European Counties, 2002

Other
Food Cutlet
School/nursery
LTCF

B Hospital

Lopman 2004 Lancet



Burden of Foodborne Norovirus in the
United States

* Causes 58% of all domestically-acquired
foodborne illness from known agents

— #1 cause of illness
— #2 cause of hospitalization
— #4 cause of death

* Costs S2 billion per year in medical care
services and lost productivity

Scallan 2011 EID
Hoffman 2012 JFP



Etiology of Foodborne Outbreaks Reported to
CDC, 2006-2007

Other/Multiple

3% \

Norovirus

35%

Unknown

30% \

Chemicals

5%

Parasites

1% \ Bacteria
26%

CDC 2009 & 2010 MMWR



CaliciNet

Molecular norovirus genotyping
network (similar to PulseNet)

Data shared between public
health labs and CDC

Link outbreaks and identify
common sources

ldentify emergent variants

pom "',,’
CDC

nnnnnnnnnnnnnnnnnn

Implemented March 2009 S



CaliciNet: Participating States and OSC

* CN-Outbreak Support Centers

CA: AZ, UT, WA

ID: AK, MT, WY

WI: IA, KS, MO

TN: AL, LA, MS

NY: MA, RI, WV

CDC: IL, ND, NE, SD, OK, GA, ME

State laboratories certified (n = 23)

- State laboratories pending certification (n = 5)
State laboratories submitting to CN-OSC (n = 22)

CaliciNet: Initiated March 2009

CN-Outbreak Support Centers: Initiated November 2010

Updated: 7/20/12



Prevention and Control
General

Rapid reporting, response, and investigation
— ldentify mode of transmission and source of contamination
— Collect appropriate specimens

Promote appropriate hand hygiene
— Wash with soap and water > 20 seconds
— Alcohol-based hand sanitizers?

Prompt and thorough disinfection
— Bleach solution for contaminated surfaces
— Other EPA-approved disinfectants?

Manage and exclude ill persons
— > 24-72 hrs after symptom resolution
— Accommodating sick pay/leave policies for staff



Prevention and Control
In healthcare settings

Patient cohorting

— Place patients with norovirus gastroenteritis on Contact Precautions for a
minimum of 48 hours after the resolution of symptoms

Personal Protective Equipment (PPE)
— Gowns and gloves upon entry

Patient Transfer and Ward Closure
— Consider the closure of wards to new admissions or transfers

Environmental Cleaning

— Consider changing privacy curtains routinely and upon patient discharge or
transfer.

Rehydration therapy

— Particular attention to children, elderly or otherwise vulnerable
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Norovirus Topics

About Norovirus
Overview about the virus, how it
spreads, symptoms, treatment...

Preventing Norovirus Infection

You can help protect vourself and others
from norovirus infection by following
=ome simple tips...

For Food Handlers

Information about how noravirus
spreads through contaminated food and
water...

Trends and Outbreaks
Information about how common
noravirus iliness is, who gets infected,
and when...

For Health Care Providers
Clinical features, transmission,
diagnosis, disease burden, treatment...

Laboratory Testing

Types of laboratory testing dane to
diagnose narovirus infection, guidelines,
reparting systems...

For Public Health Professionals
Infarmation about burden of norovirus
illnesz and outbreaks, surveillance &
reporting, investigations...

Resources & References
Scientific articles and educational
materials related to norovirus...

Many Names, Same Symptoms

You may hear norovirus illness called
"food poisoning” or "stomach flu.” It
Is true that food poisoning can be
caused by noroviruses. But, other
germs and chemicals can also cause
food poisoning.

Norovirus illness is not related to the
flu, which is a respiratory illness
caused by influenza virus.

Known Causes of Foodborne

lliness Outbreaks, U.S.,
2006-2010

Parasites
1%

Norovirus is a very contagious virus that can infect anyone. You can get it from an infected
person, contaminated food or water, or by touching contaminated surfaces. The virus
causes your stomach or intestines or both to get inflamed. This leads you to have
stomach pain, nausea, and diarrhea and to throw up. These symptoms can be serious for
some people, especially young children and older adults... more

om Norovirus!

. Wash your
hands often

& Rinse fruits &
w vegetables

| @ASR Cook shellfish
thoroughly

Clean surfaces
=» | &wash laundry

~—4 When you're sick,
@ don't prepare food
or care for others

Symptoms
The most common symptoms are:

= diarrhea

= throwing up

* nausea

= stomach pain ' )/
-

Other symptoms
include:

= fever
* headache

@ Email page link
[B] Print page

Contact Us:

@b Centers for Disease
Control and
Prevention
1600 Clifton Rd
Atlanta, GA 30333

& s00-coc-INFo
(B00-232-4636)
TTY: (888) 232-6348
Contact CDC-INFO



4 Norovirus Prevention Toolkit

P 3
\ ¥ R} ( http://www.cdc.gov/HAI/organisms/norovirus.html#a4
What bealthcare providers should know

What is norovirus?
A virus that can cause severe and sudden gastroenteritis (ie,
inflammation of the lining of the stomach and intestines).
Both healthy and compromised persons can be affected.

What are the symptoms?
Nausea, vomiting, diarrhea, and some stomach cramping

Is it contagious?
Norovirus is very easily transmitted through contaminated
hands, equipment/surfaces, or food/water

What can | do to prevent norovirus?

Always perform appropriate hand hygiene, particularly after
contact with fecal material or after contact with anyone
suspected /confirmed with norovirus. Wear gloves when
caring for symptomatic patients.

If you have symptoms consistent with norovirus
infection, stay home for a minimum of 48 hrs after
symptom resolution

If an outbreak is suspected contact Infection
Prevention and Control

» For more information, visit www.cdcgov

U.S. Department of Health and Human Services
Centers for Disease Control and Prevention

€58 21682874 NorowinssPostarn
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Guidelines

* Updated Norovirus Outbreak Management
and Disease Prevention Guidelines

— MMWR Recommendations and Reports
— http://www.cdc.gov/mmwr/preview/mmwrhtml/rr6003al.htm

e Guideline for the Prevention and Control of
Norovirus Gastroenteritis Qutbreaks in
Healthcare Settings

— Healthcare Infection Control Practices Advisory Committee (HICPAC)
— http://www.cdc.gov/hicpac/norovirus/002 norovirus-toc.html



http://www.cdc.gov/mmwr/preview/mmwrhtml/rr6003a1.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/rr6003a1.htm
http://www.cdc.gov/hicpac/norovirus/002_norovirus-toc.html
http://www.cdc.gov/hicpac/norovirus/002_norovirus-toc.html
http://www.cdc.gov/hicpac/norovirus/002_norovirus-toc.html
http://www.cdc.gov/hicpac/norovirus/002_norovirus-toc.html

A norovirus vaccine?

Intranasal vaccine based
on Norwalk GI.1 VLPs

. L
Safe a nd I I I I I I l u nogen IC HOME ARTICLES & MULTIMEDIA ~ ISSUES ~ SPECIALTIES & TOPICS ~ FOR AUTHORS ™ CME *

ORIGINAL ARTICLE

e NEW ENGLAND
JOURNAL of MEDICINE

47% effective a g4 inst Norovirus Vaccine against Experimental Human Norwalk Virus
Illness

norovirus gastroenteritis

26% effective against
norovirus infection

Bivalent GI.1/Gll.4
vaccine currently being
tested in human
volunteers

Atmar et al, NEJM 2012
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Thank You

http://www.cdc.gov/norovirus/index.html

The findings and conclusions in this report are those of the authors and do not
necessarily represent the official position of the Centers for Disease Control and
Prevention.

National Center for Immunization and Respiratory Diseases
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Accrediting Statements

CME: The Centers for Disease Control and Prevention is accredited by the Accreditation Council for Continuing Medical
Education (ACCME®) to provide continuing medical education for physicians. The Centers for Disease Control and
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Category 1 Credit™. Physicians should only claim credit commensurate with the extent of their participation in the
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Continuing Education Credit/Contact Hours
for COCA Conference Calls

Continuing Education guidelines require that the attendance of all who
participate in COCA Conference Calls be properly documented. All
Continuing Education credits/contact hours (CME, CNE, CEU, CECH, and
ACPE) for COCA Conference Calls are issued online through the CDC
Training & Continuing Education Online system.
http://www?2a.cdc.gov/TCEOnline/

Those who participate in the COCA Conference Calls and who wish to
receive CE credit/contact hours and will complete the online evaluation by
Feb 17,2013 will use the course code EC1648.Those who wish to receive
CE credits/contact hours and will complete the online evaluation between
Feb 18,2013 and Jan 16,2014 will use course code WD1648.CE
certificates can be printed immediately upon completion of your online
evaluation. A cumulative transcript of all CDC/ATSDR CE’ s obtained through
the CDC Training & Continuing Education Online System will be maintained

for each user.
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Thank you for joining!
Please email us questions at
coca@cdc.gov
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Join Us on Facebook

CDC Facebook page for
Health Partners! “Like” our
page today to receive COCA
updates, guidance, and e | S
situational awareness about § T

Emergency Risk Communication ~Radiation, A subject matter expert from the Ozk
Ridge Institute for Science and Education (ORISE) will addre: f
communicating during a radiation disaster, share CDC research on m

preparing for and responding == ————
to public health emergencies. | a

&Y Jessica Guidry,

facebook

Radiation Webinar

CDC Health Partners Outreach
The Clinician Outreach and Communication Activity (COCA) is sharing a booth with
reventive Medici at the 2011
CDC Emergency Representatives will be available during exhibit hours at booth
Preparedness and ide information and answer questions.

Response
AVMA Convention

http://www.facebook.com/CDCHealthPartnersOutreach



http://www.facebook.com/CDCHealthPartnersOutreach

