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APPENDIX 1A: SEARCH STRATEGY FOR GUIDELINES

Database
National Guideline Clearinghouse
MEDLINE
EMBASE
Cochrane Library
NIH Consensus Development Program
National Institute for Health and Clinical Excellence
Scaottish Intercollegiate Guidelines Network
USPSTF

NATIONAL GUIDELINE CLEARINGHOUSE

Platform
http://www.guideline.gov/
OoVvID
OoVvID
Wiley Interscience
http://consensus.nih.gov/
http://www.nice.org.uk/
http://www.sign.ac.uk/
http://www.ahrg.gov/clinic/uspstfix.htm

Keyword Search Results

norovirus 2

Norwalk 6

“viral gastroenteritis” 6
MEDLINE
# |Search History Results
1 exp norovirus/ 1196
2 (norwalk or norovirus).mp. 1680
3 small round structured virus$.mp. 192
4 exp Virus Diseases/ and exp Gastroenteritis/ 6314
5 ((virus$ or viral) adj10 gastroenteritis).mp. 2121
6 or/1-5 8414
7 limit 6 to (guideline or practice guideline) 13
EMBASE
# |Search History Results
1 exp norovirus/ 516
2 (norwalk or norovirus).mp. 1494
3 exp Small Round Structured Virus/ 33
4 ((virus$ or viral) adj10 gastroenteritis).mp. 2884
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5 exp Viral Gastroenteritis/
6 or/1-5
7 exp Practice Guideline/
8 6and7
COCHRANE LIBRARY
# Search History
#1 MeSH descriptor norovirus, this term only
#2 norovirus OR Norwalk
#3 (#1 OR #2) Restricted to Technology Assessments

NIH Consensus Development Program
No relevant guidelines were found

National Institute for Health and Clinical Excellence
Keyword

norovirus
Norwalk

gastroenteritis

Scottish Intercollegiate Guidelines Network
No relevant guidelines were found

USPSTF

No relevant guidelines were found

25 relevant guidelines identified®***4°
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APPENDIX 1B: SEARCH STRATEGY FOR SYSTEMATIC REVIEWS/PRIMARY LITERATURE

Database Number of Hits*

MEDLINE (1950 to 2008 Week 5) 2324

EMBASE (1980 to 2008 Week 5) 1533

CINAHL (1987 to 2007 Dec Week 1) 160

Global Health (1910 to Dec 2007) 1064

Cochrane Library 33
ISI Web of Science 1463
Total (after removing duplicates) 3702
*On 02/07/2008
MEDLINE
# | Searches Results

PHASE 1: SEARCH TERMS FOR NOROVIRUS

1 exp norovirus/ 1257
2 (norovirus$ or norwalk).mp. [mp=title, original title, abstract, name of substance word, subject heading word] 1773
3 (small round structured virus$ or SRSV).mp. [mp=title, original title, abstract, name of substance word, subject heading word] 205
4 norwalk-like virus$.mp. 353
5 winter vomiting disease.mp. 20

PHASE 2: SEARCH TERMS FOR CALICIVIRUS AND RESTRICTED VIRAL GASTROENTERITIS TERMS

6 exp Caliciviridae/ or exp Calicivirus, Feline/ or calicivirus.mp. or exp Caliciviridae Infections/ 2421

7 exp virus diseases/ and exp gastroenteritis/ and (exp disease outbreaks/ or outbreak$.mp. or exp horizontal disease transmission/ or exp

health facilities/) 1112

8 (virus or viral).mp. and exp gastroenteritis/ and (exp disease outbreaks/ or outbreak$.mp. or exp horizontal disease transmission/ or exp

health facilities/) 900
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((virus or viral) adj5 gastroenterit$).mp. and (exp disease outbreaks/ or outbreak$.mp. or exp horizontal disease transmission/ or exp health

9 | facilities/) 297
10 (nosocomial adj5 gastroenteritis).mp. 53
11 (epidemic adj5 gastroenteritis).mp. 200
12 (non?bacterial adj5 gastroenteritis).mp. 145
13 exp virus diseases/ and exp diarrhea/ and (exp disease outbreaks/ or outbreak$.mp. or exp horizontal disease transmission/ or exp health 491
facilities/)
14 (virus or viral).mp. and exp diarrhea/ and (exp disease outbreaks/ or outbreak$.mp. or exp horizontal disease transmission/ or exp health 351
facilities/)
virus or viral) adj5 diarrhea).mp. and (exp disease outbreaks/ or outbreak$.mp. or exp horizontal disease transmission/ or exp health
15 217
facilities/)
PHASE 3: COMBINING PHASES AND APPLYING LIMITS
16 or/1-15 4160
(addresses or bibliography or biography or clinical conference or comment or congresses or consensus development conference or
17 consensus development conference nih or dictionary or directory or duplicate publication or editorial or festschrift or historial article or 853201
interview or lectures or legal cases or news or newspaper article or patient education handout).pt.
18 16 not 17 4067
19 limit 18 to (humans and english language) 2324
EMBASE
# Searches Results
1 exp NOROVIRUS/ 588
2 exp Norwalk Gastroenteritis Virus/ 745
3 (norovirus$ or norwalk).mp. 1588
4 exp Small Round Structured Virus/ 33
5 (small round structured virus$ or SRSV).mp. 161
6 norwalk-like virus$.mp. 309
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7 winter vomiting disease.mp. 8
8 exp CALICIVIRUS/ 2578
9 exp Viral Gastroenteritis/ 188
10 or/1-9 3002
11 (book or conference paper or editorial or note or proceeding).pt. 1019316
12 10 not 11 2735
13 limit 12 to (human and english language) 1533
CINAHL
# Searches Results
1 (norovirus$ or norwalk).mp. 152
2 (small round structured virus$ or SRSV).mp. 14
3 norwalk-like virus$.mp. 42
4 winter vomiting disease.mp. 1
5 calicivirus.mp. 21
6 or/1-5 162
7 limit 6 to english 160
GLOBAL HEALTH
# Searches Results
1 exp norovirus/ 929
2 (norovirus$ or norwalk).mp. 1112
3 (small round structured virus$ or SRSV).mp. 299
4 norwalk-like virus$.mp. 303
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5 winter vomiting disease.mp. 547
6 or/1-5 1360
7 limit 6 to english language 1064
COCHRANE LIBRARY

# Searches Results
#1 MeSH descriptor norovirus explode all trees 10
#2 MeSH descriptor Norwalk virus explode all trees 5
#3 (norovirus™): ti,ab,kw OR (norwalk): ti,ab,kw 33
#4 (small round structured virus*): ti,ab,kw OR (SRSV): ti,ab,kw 0
#5 (norwalk-like virus*): ti,ab,kw 6
#6 (winter vomiting disease): ti,ab,kw 1
#7 #1 OR #2 OR #3 OR #4 OR #5 OR #6 33
IS WEB OF SCIENCE
Searches Results
Topic=(norovirus) OR Topic=(norwalk) OR Topic=(small round structured virus) OR Topic=(norwalk-like virus) OR Topic=(winter vomiting disease)
Timespan=All Years. Databases=SCI-EXPANDED, SSCI, A&HCI. 1463
Refined by: Document Type=( ARTICLE OR REVIEW ) & Languages=( ENGLISH )
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APPENDIX 2: EVIDENCE, GRADE AND STUDY QUALITY ASSESSMENT TABLES

Q1: What person, virus or environmental characteristics increase or decrease the risk of norovirus infection
in healthcare settings?

EVIDENCE TABLE Q1

Person characteristics

Ref
Author, Yr [ Study Design _— Population and Setting ID_Data
(Reference)|  Quality Study Objective N Results Comments extracted
by
Demographic characteristics
MMWR; Prospective  [To investigate an Students and staffatan  [Symptomatic norovirus infection A case of gastrointestinal ~ |017_IL
2008 70 controlled outbreak at an elementary school in Bivariate analysis: All results RR (95% Cl); p value illness was defined as
study. elementary school. Washington DC in Being a student — 0.94 (0.66-1.34); 0.76 illness in a student or staff
February 2007. Being female — 1.13 (0.82-1.56); 0.52 member with nausea,
1,34 Students — median age 8 |Having an ill contact - 1.76 (1.16-2.67); 0.01 vomiting, or diarrhea, who
years (range 3-12 years); [Classroom J (first) — 1.94 (1.34-2.80); 0.02 was at the school February
55% female. Library use: 0.94 (0.58-1.52); 0.87 2-18, 2007.
Staff — median age 41 Library computer use: 1.08 (0.41-2.84); 1.00
years (range 13-66 years); Power and sample size not
92% female. Interventions implemented reported.
District of Columbia Department of Health recommended
266 — 207 students and 59 |-more thorough handwashing
staff. - cleaning all shared environmental surfaces with a diluted (1:50
concentration) household bleach
-cleaning computer equipment (i.e., mice and keyboards)
-excluding ill persons from school for at least 72 hours after resolution of
illness
Mattner, F; [Prospective |To characterize risk  [All individuals working in or|Clinical features in patients (study duration 3 months) Diarrhea was definedas  [358_RA
2006 57 controlled factors for the clinical  jadmitted to five wards Diarrhea — 79/84; 95% three or more episodes of
study complications of (psychiatry, nephrology,  [Vomiting — 57/84; 68% loose stools in a 24 hr
norovirus infections gastroenterology, Somnolence — 2/84; 2% period.
1,3,4,6,7 (e.g. vomiting, diarrhea, |cardiology and trauma) at |Serum creatinine increase > 10% — 22/84; 26%
potassium decrease, [a university hospital in Serum potassium decrease > 20% — 7/84; 8% Cases were considered to
creatinine increase, C- [Germany in the period be norovirus-positive if
reactive protein from the onset of clinical  |Comparisons of attack rates in patients and nurses (study duration 3 samples from at least two
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Ref

Author, Yr [ Study Design et Population and Setting ID_Data
(Reference)|  Quality Study Objective N Results Comments extracted
by
increase) symptoms of the first months) patients from the same ward

patient until 2 days after
the last patient became
symptom free.

All patients and staff
members who were
affected with a sudden
onset of diarrhea and/or
vomiting were included as
cases. Patients admitted
with clinical signs were
regarded as index cases,
and patients admitted =48
hrs before developing
clinical signs were
regarded as nosocomial
cases.

84 patients (72 acquired
infection nosocomially) and
79 staff members (60
nurses). 3 norovirus
positive patients were
excluded from risk factor
analysis. N for risk factor
analyses was 53 for all
outcomes except C
reactive protein increase
(N=52)

Al results are attack rate (%) in patients vs. nurses; P value

Psychaitry ward — 78 vs. 88; <0.01

Nephrology ward — 32% in the first period and 33% in the second period in
patients. Data for nurses not given

Gastroenterology — 27 vs. 90; <0.01

Cardiology — 42 vs. 44; 0.87

Trauma — 35 vs. 83; <0.01

Total — 38 vs. 76; <0.01

Risk factors for complications of norovirus (study duration 3 months)

VOMITING>1 DAY:

Univariate analysis: All results OR; P value

Age > 65 years — 1.84; 0.30

Male gender - 0.91; 1.00

Underlying cardiovascular disorders — 2.7; 0.13
Underlying gastrointestinal disorders — 0.34; 0.31
Underlying autoimmune disease — 0.81; 1.00
Underlying renal disorders — 0.95; 1.00

Renal transplant - 1.31; 0.75

Underlying malignancy — P value 0.18; OR not reported
Underlying trauma — 1.14; 1.00
Immunosuppressive therapy — 0.92; 1.00
Community acquired norovirus — 2.36; 0.19

Multivariate analysis: All results OR (95% Cl)

Underlying cardiovascular disorders — 7.17(1.59-51.2)
Community acquired norovirus — 5.54(1.04-42.8)

DIARRHEA>2 DAYS:

Univariate analysis: All results OR; P value

Age > 65 years — 3.58; 0.01

Male gender — 2.15; 0.12

Underlying cardiovascular disorders — 2.80; 0.15
Underlying gastrointestinal disorders — 0.22; 0.03
Underlying autoimmune disease — 4.67; 0.24
Underlying renal disorders — 1.77; 0.39

Renal transplant - 1.71; 0.54

Underlying malignancy — 0.07; 0.01

Underlying trauma — 0.27; 0.053

were positive by norovirus-
specific RT-PCR.

Power and sample size not
reported
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Ref

Author, Yr [ Study Design et Population and Setting ID_Data
(Reference)|  Quality Study Objective N Results Comments extracted
by

Immunosuppressive therapy — 1.29; 0.79
Community acquired norovirus — 3.09; 0.06

Multivariate analysis: All results OR (95% Cl)

Age > 65 years — 11.56(1.89-224.00)
Underlying malignancy — 0.02(0.00-0.19)
Underlying trauma — 0.05(0.00-0.55)

POTASSIUM DECREASE >20%:

Univariate analysis: All results OR; P value

Age > 65 years — 0.94; 1.00

Male gender — 0.90; 1.00

Underlying cardiovascular disorders —5.17; 0.06
Underlying gastrointestinal disorders — 0.46; 0.67
Underlying autoimmune disease — 0.98; 1.00
Underlying renal disorders — 1.74; 0.71

Renal transplant — 3.91; 0.09

Underlying malignancy — P value 0.58; OR not reported
Underlying trauma — P value 0.19; OR not reported
Immunosuppressive therapy - 2.83; 0.25
Community acquired norovirus — 0.48; 0.68

Multivariate analysis: All results OR (95% Cl)

Underlying cardiovascular disorders — 17.10(2.17-403.00)
Renal transplant — 13.02(1.63-281.00)

CREATININE INCREASE >10%:

Univariate analysis: All results OR; P value

Age > 65 years — 1.04; 1.00

Male gender — 1.79; 0.24

Underlying cardiovascular disorders — 0.60; 0.42
Underlying gastrointestinal disorders — 1.93; 0.36
Underlying autoimmune disease —4.50; 0.12
Underlying renal disorders — 1.44; 0.59

Renal transplant — 3.53; 0.07

Underlying malignancy - 0.93; 1.00

Underlying trauma — 0.07; <0.01
Immunosuppressive therapy — 5.74; <0.01
Community acquired norovirus — 5.07; 0.01

Multivariate analysis: All results OR (95% Cl)
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Author, Yr
(Reference

Study Design
)| Quality

Study Objective

Population and Setting
N

Results

Comments

Ref
ID_Data
extracted

by

Immunosuppressive therapy — 5.67(1.78-20.1)

C REACTIVE PROTEIN >58 MG:

Univariate analysis: All results OR; P value

Age > 65 years — 0.81; 0.79

Male gender — 2.63; 0.11

Underlying cardiovascular disorders — 0.32; 0.06
Underlying gastrointestinal disorders — 1.54; 0.55
Underlying autoimmune disease — 3.71; 0.14
Underlying renal disorders — 2.13; 0.19

Renal transplant — 1.33; 0.76

Underlying malignancy - 2.96; 0.25

Underlying trauma - 0.23; 0.35
Immunosuppressive therapy — 3.38; 0.06
Community acquired norovirus - 2.30; 0.23

Multivariate analysis: All results OR (95% Cl)

Underlying malignancy — 9.07(1.17-193.00)
Immunosuppressive therapy — 5.37(1.62-19.9)

Lopman,
BA; 2004 58

Prospective
controlled
study

1,2,34

To describe norovirus
outbreaks in residential
homes or hospitals of
principally older
individuals.

Patients in hospitals and
nursing homes in England.
Cases were hospital
patients, nursing home
residents, and health care
staff with =2 episodes of
vomiting, =3 episodes of
diarrhea, or both during a
24-hour period. Those with
symptoms due to
incontinence or ingestion
of laxative drugs were
excluded.

271 outbreaks — 33 in
nursing homes and 238 in
hospital units.

4378 cases — 2154
hospitalized patients, 1360
hospital care staff, 505
nursing home residents,

and 358 nursing home

Duration of symptomatic iliness

Hospital patients vs. hospital staff, nursing home staff, and nursing home
residents (75! percentile); p value — 3 days (5 days) vs. 2 days (3 days);
p<0.001

Recovery was slowest in the oldest age group (=85 years) of hospitalized
patients - 40% symptomatic after 4 days

Outbreak is defined as = 2
cases in a hospital
functional care unit with
dates of onset within 7 days
of each other.

Power and sample size not
reported.

Promotion of active
surveillance (2-tiers of
clinical symptoms) to detect
cases as a means of
prevention of outbreaks

642_IL

Guideline for Prevention and Control of Norovirus Gastroenteritis Outbreaks in Healthcare Settings

12




Ref

Author, Yr [ Study Design et Population and Setting ID_Data
(Reference)|  Quality Study Objective N Results Comments extracted
by
staff.
Rodriguez- |Prospective  [To investigate the Adults and children with  |Detection in children vs adults; p value Diarrhea defined as the 502_IL
Guillen, L;  [controlled frequency of human  |and without HIV from CaCV - 62/159 vs 10/81; <0.0001 occurrence of three or more
2005 60 study CaCV (norovirus and  [Venezuela. Novorivus Gl - 4% detected exclusively from adults bowel movements within a
sapovirus) in stool norovirus Gll - 20% vs 4%; <0.01 24 hour period with
2,4 samples from adults  [Stool samples — 240 from decrease in stool
and children with HIV.  [adults and 81 from Detection in HIV positive vs negative subjects; p value consistency.
children. Adults — 22/108 vs 6/51; NS
Subjects — 209 adults and [Children - 22/43 vs 9/38; 0.0111 Outcomes determined using
65 children. RT-PCR.
Detection in subjects with vs without diarrhea
HIV positive adults — 3/32 vs 10/76; 0.4234 Power and sample size not
HIV negative adults — 3/26 vs 3/25; 0.6468 reported.
HIV positive children — 11/18 vs 11/25; 0.2681
HIV negative children — 5/17 vs 4/21; 0.3565
Lee, N; 2007[Retrospective [To study the Patients 216 yrs of age at [Factors associated with higher median fecal viral concentration (during|Cases were included for ~ |2416_RA
9 controlled association between |2 regional hospitals in a 2 year study period) analysis if stool samples
study fecal viral concentration |Hong Kong. Mean age 60 |Univariate analysis (All results P value) were collected < 96 hours
and clinical years; 37.5% male. Age = 65 yrs — 0.06 from symptom onset.
1,2,34,6,7 |manifestations of Gll.4 Female gender - 0.71 Diarrhea was defined as

norovirus infection. Risk
factors for prolonged
diarrhea were also
studied.

44 enrolled; 40 analyzed

Pre-existing medical conditions — 0.52
Prolonged duration of diarrhea — <0.01
Frequency of vomiting — 0.22
Frequency of fever — 0.38

Correlation analysis (All results Spearman correlation coefficient, P value)

Total duration of diarrhea — 0.47; <0.01
Total frequency of vomiting — 0.34; 0.04

Risk factors for prolonged duration of diarrhea (during a 2 year study
period)
Univariate analysis (Al results P value)

Age = 65 yrs — <0.05
Pre-existing medical conditions — <0.05
Frequency of fever — 0.01

Multivariate analysis (All results OR; 95% Cl)

Fecal viral concentration (per log1o copies) — 9.56(1.18-77.57)
Age (per year) — 1.15(1.03-1.28)

having = 3 loose stools per
day.

Diagnosis of norovirus
infection and its quantitation
were based on RT-PCR
assay of stool samples.

Prolonged diarrhea was
defined as = 4 days of
diarrhea

Power and sample size not
reported

Correlation between
norovirus concentration and
duration of illness (not
severity)
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Ref

Author, Yr [ Study Design et Population and Setting ID_Data
(Reference)|  Quality Study Objective N Results Comments extracted
by
de Wit, M; [Retrospective [To identify risk factors |Patients registered ata  |Symptomatic norovirus infection Samples were tested for ~ [763_RA
2003 61 controlled for norovirus infection  |general practice network in [All results OR(95% Cl) unless otherwise noted norovirus by RT-PCR
study (nested Netherlands. Cases were
case-control those persons identified in |All case-control pairs Cases and controls were
study) the community cohort with |Univariate analysis matched by age, degree of
gastroenteritis and a Poor food-handling hygiene (as a score) — 1.3(1.0-1.5); P<0.05 urbanization, region and
1,3,4,6,7 matched control was Low education level vs. intermediate education level — 1.9(0.9-4.0) date of inclusion

selected from the cohort
members without
gastroenteritis at that time.
Median age of case
patients was 2 years.
Other demographic
characteristics were not
reported.

152 case-control pairs

High education level vs. intermediate education level — 2.2(1.2-3.9)
Participant to day care center — 1.7(0.9-3.3)

Household member to daycare center — 2.0(1.0-3.9)

Household member to primary school — 1.6(1.0-2.7)

Pets in household - 0.6(0.4-1.0)

Cat as pet - 0.6(0.4-1.0)

1 household member with gastroenteritis vs. none — 3.7(1.7-8.0)

>1 household member with gastroenteritis vs. none — 13.1(3.9-34.7)
Child household contact - 5.2(1.8-15.3)

Adult household contact — 4.4(2.0-9.6)

Contact with person outside household with gastroenteritis — 11.4(4.7-27.3)
Consumption of fish in the week before onset of symptoms - 1.8(1.0-3.2)
Consumption of barbecued food in the week before onset of symptoms -
0.2(0.05-1.0)

Multivariate analysis

Poor food-handling hygiene (as a score) — 1.3(1.0-1.7); P<0.05

1 household member with gastroenteritis vs. none — 1.2(0.3-4.2)

>1 household member with gastroenteritis vs. none — 10.9(2.0-60.5)
Contact with person outside household with gastroenteritis — 12.7(3.1-51.8)

Population attributable risk (%) (based on multivariate odds ratios)
Poor food handling hygiene — 47

Number of household members with gastroenteritis — 17

Contact with person outside household with gastroenteritis — 56

<1 year to 4 years (105 case-control pairs)

Univariate analysis

Poor food-handling hygiene (as a score) — 1.2(0.9-1.5)

> 1 household members with gastroenteritis — 4.4(2.2-9.2)

Contact with person outside household with gastroenteritis — 17.7(5.1-61.1)

Multivariate analysis

Poor food-handling hygiene (as a score) — 1.2(0.9-1.7)

Selection of variables into
the multivariable model was
backwards manually, based
on the log likelihood ratio; a
significance level of 0.05
was used.

Food handling hygiene was
determined using a
questionnaire that included
items on acquisition and
preparation of food.

Power and sample size not
reported
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Ref
Author, Yr [ Study Design et Population and Setting ID_Data
(Reference)|  Quality Study Objective N Results Comments extracted
by
> 1 household members with gastroenteritis — 2.7(0.8-8.9)
Contact with person outside household with gastroenteritis — 10.9(2.2-54.6)
Population attributable risk (%) (based on multivariate odds ratios)
Poor food-handling hygiene (as a score) — 46
= 1 household members with gastroenteritis — 27
Contact with person outside household with gastroenteritis — 51
> 5 years (46 case-control pairs)
Univariate analysis
Poor food-handling hygiene (as a score) — 1.3(0.9-1.9)
> 1 household members with gastroenteritis — 15.0(2.0-113.6)
Contact with person outside household with gastroenteritis — 5.9(1.7-20.1)
Multivariate analysis
Poor food-handling hygiene (as a score) — 1.3(0.8-2.2)
> 1 household members with gastroenteritis — 1.1(0.1-15.9)
Contact with person outside household with gastroenteritis — 12.1(1.0-147.3)
Population attributable risk (%) (based on multivariate odds ratios)
Poor food-handling hygiene (as a score) — 63
> 1 household members with gastroenteritis — 4
Contact with person outside household with gastroenteritis — 60
Gotz, H; Retrospective [To describe an Children and staffat 30  |[Symptoms Primary case: apersonin  |1024_RA
2001 62 controlled outbreak in which child centers (either a day |All results adults vs. children - % reporting symptoms; P value the child center who became
study secondary transmission |care facility for preschool |Diarrhea — 71.5 vs. 52.0; <0.01 ill and who had diarrhea,
into households by children or an after-school [Vomiting —64.1 vs. 80.6; <0.01 vomiting or nausea during
1,34 individuals occurred  [center for young children) |Nausea —96.8 vs. 93.1; 0.22 the first 3 days of the
in Sweden and their Stomach pain - 87.7 vs. 88.7; 0.82 outbreak
household contacts. Headache — 63.6 vs. 43.5; 0.01 Secondary case: a person
Child center cases — 79  |Chills — 44.3 vs. 20.8; <0.01 who became ill from day 4
adults (mean age 41 yrs) [Fever —44.7 vs. 35.2; 0.20 through day 12 of the
and 114 children (mean  [Myalgia — 48.2 vs. 17.5; <0.01 outbreak
age 5 yrs) Secondary household case:
Household cases — 58 Symptomatic norovirus infection - Primary attack rate a person who became ill at
adults (mean age 36 yrs) |Adults vs. children — 68/127 vs. 74/386; P<0.01 >6 h but <10 days after the
and 21 children (mean age [Children 0-5 yrs old vs. 6-10 yrs old — 44/204 vs. 30/179; P=0.23 onset of disease in the
7 yrs) corresponding patient who
Symptomatic norovirus infection - Secondary attack rate acquired the infection in the
775 Adults vs. children — 11/59 vs. 40/312; P=0.23 child center.
Children 0-5 yrs old vs. 6-10 yrs old — 27/160 vs. 12/149; P=0.02
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Author, Yr

(Reference)

Study Design
Quality

Study Objective

Population and Setting
N

Results

Comments

Ref
ID_Data
extracted

by

Risk factors for household transmission of symptomatic norovirus
infection
All results RR(95% Cl) unless otherwise noted

Children (vs. adults) — 3.8(1.9-7.6)

Exposure to vomiting — 2.4(1.0-5.5)

Exposure to diarrhea - 0.8(0.5-1.3)

Increased frequency of vomiting — P<0.01

Size of household - P=0.14

Onset of iliness at child center (vs. onset of illness at home) - 0.9(0.6-1.6)

Median incubation period for primary cases
34 hours (range 2-61 hours)

Median serial interval (between a case in the chid center and the linked
household cases)

Overall — 73 hours (range 4-198 hours)

Counting only the first case in each household — 59 hours (range 4-198
hours)

Truncating at 96 hours — 52 hours (4-96 hours)

Norwalk like virus (NLV) was
confirmed using EM, used
PCR for genotyping

Power and sample size not
reported

524/775 subjects (68%)
returned the questionnaire

Oppermann
H; 2001 €3

,|Retrospective
controlled
study

1,234

To identify risk factors
for a gastroenteritis
outbreak.

Guests and staff at a
mother and child health
clinic in Germany.

166 guests and 49 staff
met case definition.
Data available for 164
guests and 47 staff,

Symptomatic norovirus infection - Attack Rates
Guests 44% - adults 27% and children 54%
Staff 23.4%

Symptomatic norovirus infection
All results affected vs. not affected; p value

Children — 3.5 years vs. 6.3 years; <0.001
Adults — 32 years vs. 33 years; NS

Interventions

-At the start of each cure period guests should be instructed to wash hands
after using the bathroom and prior to meals. Patients should immediately tell
doctors about any gastrointestinal symptoms.

-Persons with Gl symptoms should have as little contact as possible with
other guests of the health clinic and not use common facilities such as indoor
swimming pools including cleaning personnel should be told immediately
when Gl disease is suspected and be given instructions about appropriate
protective measures.

-The rooms of the diseased persons, especially lavatories, should be cleaned

daily using a virucidal disinfectant. Vomitus should be disinfected
immediately.

Case definition was
someone who stayed at the
health clinic from October 27
to November 17, 1999 and
had vomiting and/or diarrhea
one day after his/her arrival
at the earliest.

NLV and astroviruses
detected using PCR.

1041_IL
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by
-If an outbreak is suspected, the public health department should be notified.

Sharp, TW; [Retrospective (To identify risk factors |Crew members aboard an [Symptomatic norovirus infection - Attack rates (n=4500) Power and sample size not |1513_IL
1995 64 controlled for an outbreak onboard|aircraft carrier. 13% with symptomatic infection reported.

study an aircraft carrier. 8% sought medical attention; almost all missed at =1 day work

4500 male crew members. Gastroenteritis was defined
1,3,4,6,7 Questionnaire results Symptomatic norovirus infection as anyone reporting either

available for 2,618
shipboard personnel.
Mean age 27 years (range,
17-59)

Univariate analysis (n=2618)
All results variable — aftack rate; unadjusted OR (95% Cl)

Age range (years)
17-19 — 17.6%; Reference
20-29 - 14.3%; 0.93 (0.6-1.5)
30-39-11.5%; 0.73 (0.4-1.2)
40-59 - 9.3%; 0.57 (0.3-1.2)
Race
White — 14.3%; Reference
Black — 8.8%; 0.58 (0.4-0.85)
Other - 17.2%; 1.24 (0.9-1.74)
Rank
Junior enlisted — 13.8%; Reference
Senior enlisted — 10.7%; 0.74 (0.4-1.3)
Officers — 9.4%; 0.65 (0.4-1.09)
Number of persons in sleeping compartment
1-10 - 7.1%; Reference
11-50 — 8.6%; 1.23 (0.7-2.3)
51-100 — 15.5%; 2.39 (1.4-4.3)
>100 - 18.6%; 2.98 (1.7-5.3)

Multivariate analysis (n=2618)
All results variable — adjusted OR (95% Cl)

Age (by year) —0.98 (0.97-0.99)
Race
White — Reference
Black — 0.6 (0.3-0.9)
Other—1.0 (0.7-1.3)
Number of persons in sleeping compartment
1-10 — Reference
11-50 - 1.1 (0.5-1.7)
51-100-2.2 (1.6-2.8)
>100 - 2.8 (2.3-3.4)

vomiting or water stools with
at least one of the following:
nausea, fever, headaches,
chills, or myalgias.

Gastroenteritis was
associated with at least a
fourfold increase in Norwalk
virus antibody levels
measured by ELISA.
Norwalk virus like particles
were also seen using
immune EM in 2/6 stools.
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N
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Ref
ID_Data
extracted

by

Pre-outbreak antibody levels and subsequent acute gastroenteritis
All results pre-outbreak antibody titer — No. developing illness/total No. (%)
<50 - 2/14 (14%)

50-200 — 9/28 (32%)

400-800 — 8/20 (40%)

1600-3200 — 11/35 (31%)

>6400 — 2/12 (17%)

All - 32/109 (29%)

Pre-outbreak antibody levels and subsequent fourfold or more titer rise
All results pre-outbreak antibody titer — No. with fourfold or more titer rise/totall

No. (%)

<50 — 6/14 (43%)
50-200 — 12/28 (43%)
400-800 — 5/20 (25%)
1600-3200 - 9/35 (26%)
>6400 - 2/12 (17%)

All - 23/109 (31%)

Pre-outbreak antibody levels and subsequent fourfold or more titer rise
with acute gastroenteritis

Al results pre-outbreak antibody titer — No. with fourfold or more titer rise and
developing illness/total No. (%)

<50 —2/14 (14%)

50-200 — 5/28 (18%)

400-800 — 4/20 (20%)

1600-3200 - 4/35 (11%)

>6400 — 1/12 (8%)

All - 16/109 (15%)

Clinical characteristics

Mattner, F;
2005 %6

Systematic
review

1,2,3

To investigate the effect
of the index case (i.e.,
patient vs. staff) on
infection risk and
outbreak size.

All published nosocomial
norovirus outbreaks with
proven or suspected
person-to-person
transmission. Inclusion for
statistical analyses limited
to outbreaks with epidemic
curves for each ward and
outbreaks where the index

case could be identified.

Index case in outbreaks
Patient vs. staff — 20/30 (67%) vs. 10/30 (33%)

Symptomatic norovirus infection
All results index case: patient vs.staff (95% Cl for difference in mean); p value

(30 wards included)

Mean number of affected patients — 27.75 vs 11.5 (5.1-27.0); 0.006
Mean number of affected staff — 11.75 vs 12.8 (-9.0 -6.9); 0.78
Mean number of overall affected individuals — 39.5 vs 24.3 (1.1-29.0); 0.36

Sources include Medline
search from 1962-2004
using search terms:
“norovirus”, “Norwalk virus”,
“small round structured
virus”, and “outbreak”;
Outbreak Worldwide
Database; German data in
Epidemiologisches Bulletin;

data from personal

520_IL
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by
Al results index case: patient vs. staff; OR (95% Cl); p value (7 wards communication with a
1033 individuals among 30 |included) German teaching hospital;
outbreaks included in the  [Number of affected patients - 154/356 vs. 21/153; 4.79 (1.82-8.28); <0.0005 |and author’s own data.
study. Number of affected staff — 79/224 vs. 36/136; 1.51 (0.92-2.49); 0.08
Power and sample size not
reported.
Mattner, F; |Prospective  [To characterize risk All individuals working in or|Clinical features in patients (study duration 3 months) Diarrhea was definedas  [358_RA
2006 5 controlled factors for the clinical  [admitted to five wards Diarrhea — 79/84; 95% three or more episodes of
study complications of (psychiatry, nephrology,  [Vomiting — 57/84; 68% loose stools in a 24 hr
norovirus infections gastroenterology, Somnolence — 2/84; 2% period.
1,3,4,6,7 (e.g. vomiting, diarrhea, |cardiology and trauma) at [Serum creatinine increase > 10% — 22/84; 26%

potassium decrease,
creatinine increase, C-
reactive protein
increase)

a university hospital in
Germany in the period
from the onset of clinical
symptoms of the first
patient until 2 days after
the last patient became
symptom free.

All patients and staff
members who were
affected with a sudden
onset of diarrhea and/or
vomiting were included as
cases. Patients admitted
with clinical signs were
regarded as index cases,
and patients admitted 248
hrs before developing
clinical signs were
regarded as nosocomial
cases

84 patients (72 acquired
infection nosocomially) and
79 staff members (60
nurses). 3 norovirus
positive patients were
excluded from risk factor
analysis. N for risk factor
analyses was 53 for all

outcomes except C

Serum potassium decrease > 20% — 7/84; 8%

Comparisons of attack rates in patients and nurses (study duration 3
months)
All results are attack rate (%) in patients vs. nurses; P value

Psychaitry ward — 78 vs. 88; <0.01

Nephrology ward — 32% in the first period and 33% in the second period in
patients. Data for nurses not given

Gastroenterology — 27 vs. 90; <0.01

Cardiology — 42 vs. 44; 0.87

Trauma — 35 vs. 83; <0.01

Total - 38 vs. 76; <0.01

Risk factors for complications of norovirus (study duration 3 months)

VOMITING>1 DAY:

Univariate analysis: All results OR; P value

Age > 65 years — 1.84; 0.30

Male gender - 0.91; 1.00

Underlying cardiovascular disorders —2.7; 0.13
Underlying gastrointestinal disorders — 0.34; 0.31
Underlying autoimmune disease — 0.81; 1.00
Underlying renal disorders — 0.95; 1.00

Renal transplant - 1.31; 0.75

Underlying malignancy — P value 0.18; OR not reported
Underlying trauma - 1.14; 1.00
Immunosuppressive therapy — 0.92; 1.00
Community acquired norovirus — 2.36; 0.19

Multivariate analysis: All results OR (95% Cl)

Cases were considered to
be norovirus-positive if
samples from at least two
patients from the same ward
were positive by norovirus-
specific RT-PCR.

Power and sample size not
reported
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reactive protein increase
(N=52)

Underlying cardiovascular disorders — 7.17(1.59-51.2)
Community acquired norovirus — 5.54(1.04-42.8)

DIARRHEA>2 DAYS:

Univariate analysis: All results OR; P value

Age > 65 years — 3.58; 0.01

Male gender —2.15; 0.12

Underlying cardiovascular disorders — 2.80; 0.15
Underlying gastrointestinal disorders — 0.22; 0.03
Underlying autoimmune disease — 4.67; 0.24
Underlying renal disorders — 1.77; 0.39

Renal transplant— 1.71; 0.54

Underlying malignancy — 0.07; 0.01

Underlying trauma - 0.27; 0.053
Immunosuppressive therapy - 1.29; 0.79
Community acquired norovirus — 3.09; 0.06

Multivariate analysis: All results OR (95% Cl)

Age > 65 years — 11.56(1.89-224.00)
Underlying malignancy — 0.02(0.00-0.19)
Underlying trauma — 0.05(0.00-0.55)

POTASSIUM DECREASE >20%:

Univariate analysis: All results OR; P value

Age > 65 years — 0.94; 1.00

Male gender - 0.90; 1.00

Underlying cardiovascular disorders — 5.17; 0.06
Underlying gastrointestinal disorders — 0.46; 0.67
Underlying autoimmune disease — 0.98; 1.00
Underlying renal disorders — 1.74; 0.71

Renal transplant - 3.91; 0.09

Underlying malignancy — P value 0.58; OR not reported
Underlying trauma — P value 0.19; OR not reported
Immunosuppressive therapy —2.83; 0.25
Community acquired norovirus — 0.48; 0.68

Multivariate analysis: All results OR (95% Cl)

Underlying cardiovascular disorders — 17.10(2.17-403.00)
Renal transplant — 13.02(1.63-281.00)

CREATININE INCREASE >10%:
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Univariate analysis: All results OR; P value

Age > 65 years — 1.04; 1.00

Male gender — 1.79; 0.24

Underlying cardiovascular disorders — 0.60; 0.42
Underlying gastrointestinal disorders — 1.93; 0.36
Underlying autoimmune disease —4.50; 0.12
Underlying renal disorders — 1.44; 0.59

Renal transplant — 3.53; 0.07

Underlying malignancy - 0.93; 1.00

Underlying trauma — 0.07; <0.01
Immunosuppressive therapy — 5.74; <0.01
Community acquired norovirus — 5.07; 0.01

Multivariate analysis: All results OR (95% Cl)
Immunosuppressive therapy — 5.67(1.78-20.1)

C REACTIVE PROTEIN >58 MG:

Univariate analysis: All results OR; P value

Age > 65 years — 0.81; 0.79

Male gender - 2.63; 0.11

Underlying cardiovascular disorders — 0.32; 0.06
Underlying gastrointestinal disorders — 1.54; 0.55
Underlying autoimmune disease — 3.71; 0.14
Underlying renal disorders — 2.13; 0.19

Renal transplant - 1.33; 0.76

Underlying malignancy - 2.96; 0.25

Underlying trauma — 0.23; 0.35
Immunosuppressive therapy — 3.38; 0.06
Community acquired norovirus — 2.30; 0.23

Multivariate analysis: All results OR (95% Cl)

Underlying malignancy — 9.07(1.17-193.00)
Immunosuppressive therapy — 5.37(1.62-19.9)

Lopman,
BA; 2004 %8

Prospective
controlled
study

1,234

To describe norovirus
outbreaks in residential
homes or hospitals of
principally older
individuals.

Patients in hospitals and
nursing homes in England.

Cases were hospital
patients, nursing home
residents, and health care
staff with =2 episodes of
vomiting, =3 episodes of

Duration of illness

Hospital patients vs. hospital staff, nursing home staff, and nursing home
residents (75t percentile); p value — 3 days (5 days) vs. 2 days (3 days);
p<0.001

Recovery was slowest in the oldest age group (=85 years) of hospitalized
patients - 40% symptomatic after 4 days

Outbreak is defined as = 2
cases in a hospital
functional care unit with
dates of onset within 7 days
of each other.

Power and sample size not

reported.

642_IL
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by
diarrhea, or both during a
24-hour period. Those with Promotion of active
symptoms due to surveillance (2-tiers of
incontinence or ingestion clinical symptoms) to detect
of laxative drugs were cases as a means of
excluded. prevention of outbreaks
271 outbreaks — 33 in
nursing homes and 238 in
hospital units.
4378 cases — 2154
hospitalized patients, 1360
hospital care staff, 505
nursing home residents,
and 358 nursing home
staff.
Rodriguez- |Prospective  [To investigate the Adults and children with  [Detection in children vs adults; p value Diarrhea defined as the 502_IL
Guillen, L; [controlled frequency of human  |and without HIV from CaCV - 62/159 vs 10/81; <0.0001 occurrence of three or more
2004 60 study CaCV (norovirus and  [Venezuela. Novorivus Gl — 4% detected exclusively from adults bowel movements within a
sapovirus) in stool norovirus Gll — 20% vs 4%; <0.01 24 hour period with
2,4 samples from adults  [Stool samples — 240 from decrease in stool
and children with HIV. |adults and 81 from Detection in HIV positive vs negative subjects; p value consistency.
children. Adults — 22/108 vs 6/51; NS
Subjects — 209 adults and [Children - 22/43 vs 9/38; 0.0111 Outcomes determined using
65 children. RT-PCR.
Detection in subjects with vs without diarrhea
HIV positive adults — 3/32 vs 10/76; 0.4234 Power and sample size not
HIV negative adults — 3/26 vs 3/25; 0.6468 reported.
HIV positive children — 11/18 vs 11/25; 0.2681
HIV negative children — 5/17 vs 4/21; 0.3565
Thea, D;  [Prospective [To determine the Adult general medical Presence of diarrhea in patients shedding norovirus norovirus was detected by  [1606_RA
1993 65 controlled prevalence of enteric  [patients admitted to a Of 10 patients shedding norovirus, 2 had acute diarrhea, 2 had chronic EM.
study viruses and their hospital in Zaire. 57% were|diarrhea and 6 had no diarrhea
relation to diarrhea, HIV positive. 10/198 HIV Stages:
1,3,4 wasting and patients had SRSV Presence of HIV infection in patients shedding norovirus I: Asymptomatic
immunosuppression  finfection. Of 10 patients shedding norovirus, 5 had HIV infection (1 Stage Il and 4 [I: Mild disease
among HIV infected and Stage IV) and 5 did not. [ll: Moderate disease
uninfected persons. 234 enrolled, 198 analyzed IV: Acquired immune
Asymptomatic norovirus infection - Viral shedding deficiency syndrome (AIDS)
Association with HIV infection
HIV positive vs. HIV negative — 17% vs. 18%; P=0.82 Power and sample size not
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Viral shedding vs. no viral shedding (Stage Ill HIV positive) — P=0.80 reported
Viral shedding vs. no viral shedding (Stage IV HIV positive/AIDS) — P=0.79
Association with degree of immunocompromise (defined by CD4/CD8 ratio)
Al results P values for test of trend towards greater frequency of shedding
among lower CD4/CD8 quintiles
Overall - P=0.14
Among HIV positive — 0.07
Among HIV negative — 0.45
Lee, N; 2007[Retrospective (To study the Patients 216 yrs of age at [Factors associated with higher median fecal viral concentration (during|Cases were included for ~ |2416_RA
i controlled association between (2 regional hospitals in a 2 year study period) analysis if stool samples
study fecal viral concentration |Hong Kong. Mean age 60 |Univariate analysis (All results P value) were collected < 96 hours
and clinical years; 37.5% male. Age = 65 yrs — 0.06 from symptom onset.
1,2,3,4,6,7 |manifestations of Gll.4 Female gender - 0.71 Diarrhea was defined as
norovirus infection. Risk [44 enrolled; 40 analyzed |Pre-existing medical conditions — 0.52 having = 3 loose stools per
factors for prolonged Prolonged duration of diarrhea — <0.01 day.
diarrhea were also Frequency of vomiting — 0.22
studied. Frequency of fever — 0.38 Diagnosis of norovirus
infection and its quantitation
Correlation analysis (All results Spearman correlation coefficient, P value)  |were based on RT-PCR
Total duration of diarrhea — 0.47; <0.01 assay of stool samples.
Total frequency of vomiting — 0.34; 0.04
Prolonged diarrhea was
Risk factors for prolonged duration of diarrhea (during a 2 year study [defined as = 4 days of
period) diarrhea
Univariate analysis (All results P value)
Age = 65 yrs — <0.05 Power and sample size not
Pre-existing medical conditions — <0.05 reported
Frequency of fever — 0.01
Correlation between
Multivariate analysis (All results OR; 95% Cl) norovirus concentration and
Fecal viral concentration (per log+o copies) — 9.56(1.18-77.57) duration of illness (not
Age (per year) — 1.15(1.03-1.28) severity)
Marx, A; Retrospective [To assess risk factors |Residents and employees |All results RR(95% Cl); P value for the presence of risk factor A case of acute 1237_RA
1999 66 controlled for gastroenteritis at a geriatric long term Risk factors for symptomatic norovirus infection among residents gastroenteritis was defined
study associated with care facility. 68% residents |Physical dependence — 3.5(1.0-12.9);0.02 as an individual with onset
Norwalk-like viruses  |were female, median age |Respiratory therapy — 2.3(0.8-6.4); 0.20 of vomiting or diarrhea
1,3,4 (NLVs) was 83 yrs (range 65-106). |Antibiotics — 1.6(1.0-2.8); 0.20 during the study period (Feb

78% of employees were
female, median age was

36 yrs. Study was

Chronic infections — 1.6(0.9-3.0); 0.40
Tube feeding — 1.3(0.7-2.6); 0.70

Disoriented — 1.2(0.8-1.8); 0.60

12 — Mar 20 1996); diarrhea
was defined as =2 loose or

watery stools in a 24 hr
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conducted in Washington |Diuretics — 0.4(0.2-0.9); 0.02 period. A single NLV strain
State. of genogroup Il genetically
Risk factors for symptomatic norovirus infection among employees related to Toronto virus was
91 residents and 97 Exposure to vomitus — 2.6(1.1-6.5); 0.03 the only pathogen identified.
employees Gastroenteritis in household — 2.3(1.4-3.6); 0.01 NLVs were identified by EM
Exposure to residents with gastroenteritis — 2.2(1.0-4.9); 0.05 in stool and vomitus
Resident care — 1.4(0.8-2.5); 0.30 specimens and further
Tap water — 0.9(0.5-1.5); 0.60 characterized by RT-PCR
Ice - 0.7(0.4-1.2); 0.20 and nucleotide sequencing.
Symptomatic norovirus infection (Effect of protective measures among [Data on residents was
nursing staff) collected through medical
Gowning — 0.4(0.1-1.4) records. 90 of 97 employees
Strict hand washing - 0.7(0.2-1.3) completed a self-
Use of hand-disinfection gel - 0.8(0.4-1.4) administered questionnaire
Laundering work clothes daily — 1.2(0.7-1.3)
Power and sample size not
reported
Caceres, V; [Retrospective | To identify the etiologic |Patients and staff on a Symptomatic norovirus infection - Attack rate (during the study period)  [A case was definedasa  [1324_RA
1998 67 controlled agent and risk factors  [medical-surgical ward in  |Staff vs. patients — 28/89 vs. 10/91; RR(95% Cl) = 2.9(1.5-5.5) staff member or patient who
study associated with a South Carolina where the had acute onset of vomiting
hospital ward outbreak [index case (a nursing staff {Symptomatic norovirus infection among staff and diarrhea from January
1,3,4 of gastroenteritis. member) worked. Overall |All results RR(95% Cl) (comparisons not clear, assume the opposite of the  [5-13, 1996 as recorded in

demographics not
reported.

89 staff and 91 patients

risk factor given)
Stayed in hospital overnight — 2.0(1.0-3.9)

Assisted ll patients - 1.1(0.6-2.2)

Worked longer hours — 1.8(1.0-3.5)

Used staff bathroom on ward — 22/61 vs. 0/1; RR undefined

Ate in cafetaria — 1.5(0.7-3.1)

Brought own food — 1.1(0.6-2.1)

Consumed water from ward - 1.4(0.7-2.8)

Consumed ice from ward - 1.1(0.2-5.5)

Changing bed sheets without golves - 1.7(0.7-4.0)

Changing urine catheters without gloves — 0/0 vs. 17/54; RR undefined
Turning patients without gloves — 0.8(0.4-1.9)

Symptomatic norovirus infection among household members
Case staff vs. non-case staff — 5/27 vs. 7/69; 1.8(0.6-5.3)

Symptomatic norovirus infection among patients

All results RR(95% CI) (comparisons not clear, assume the opposite of the

patient charts.

A patient was considered to
be exposed if he or she had
been taken care of by a
case-nurse (an assigned
nurse who was a primary
caretaker) who had
developed the illness in the
preceding 48 hours. Staff
exposure was ascertained if
care of a symptomatic
patient occurred within 48
hours

All stool and vomit
specimens were obtained

within 48 hours after the
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risk factor given) onset of gastroenteritis.
ED vs. admitted directly from home — 1.3(0.4-4.5) Specimens were examined
Regular diet - 1.4(0.4-4.4) by EM for viral particles and
Full ambulation — 2.6(0.7-9.5) by RT-PCR for SRSV RNA
Physical therapy — 0.8(0.2-2.9)
Urinary catheter care — 1.2(0.4-4.0) Power and sample size not
Nasogastric tube care — 0/5 vs. 10/86; RR undefined reported
Wound care - 0/24 vs. 10/67; RR undefined
Respiratory care — 5.7(1.8-18.1)
Risk of symptomatic norovirus infection associated with patient nurse
exposures
Al results RR(95% Cl)
Patients — on a shift with an assigned primary nurse who had onset of illness
in the preceding 48h vs. not — 14% vs. 0%; RR undefined
Nurses — on a shift with an assigned primary patient who had onset of illness
in the preceding 48h vs. not - 0.3(0.1-1.1)
Discharge diagnoses of vomiting, diarrhea or viral gastroenteritis
Month of outbreak vs. same month previous year — 79/3567 vs. 63/3982;
P<0.05
Etiologic agent
EM identified SRSV in 9 of 9 stool samples
Cegielski, J; [Controlled To determine whether  |HIV infected and HIV Asymptomatic norovirus infection Enteric viruses were 1525_RA
1994 68 study based |specific viruses were  [uninfected Tanzanian HIV infected children with chronic diarrhea vs. HIV uninfected children with  fidentified by EM of fecal
onacross- |associated with HIV  [children admitted with chronic diarrhea — 4/21 vs. 1/32; Prevalence Ratio (90% Cl) - 6.09(1.03- specimens.
sectional infection chronic diarrhea, and 36.14)
survey controls without diarrhea Asymptomatic infection
aged 15 months to 5 years.|Rotavirus and coronavirus particles were not associated with HIV infection.  [defined as presence of
None Consecutive sample SRSV
(n=59)
Power and sample size not
Not reported reported
Laboratory Characteristics
Halperin, T; |Prospective  [To determine if Sick soldiers and healthy  [Symptoms Cases had emesis, nausea, [5114_IL
200869 controlled norovirus genogroup Il [contacts in military units in |Attack rate — 20%. or stomachache.
study susceptibility is related |Israel during outbreaks ~ |Nausea and/or emesis — 75% Diarrhea - 69%
to ABO phenotype. during February 2003 and [Stomachache — 65% Healthy contacts served in
1,3,4 January 2005. All soldiers [Fever — 17% the same company as the
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were male and 18-22 years case patients, had no Gl
old. ABO distribution symptoms, and were in the
A - 36.5% compound for at least the 3
138 cases and 166 healthy |AB — 11.8% days prior to the outbreak.
subjects. B-20%
0-31.6% Power and sample size not
reported.
Risk Factor compared to blood type O
All results — Symptomatic infection OR (95% Cl); Fever OR (95% Cl)
A - 0.58 (0.33-1.01); 2.14 (0.68-6.74)
AB — 0.48 (0.20-1.14); OR N/A
B -0.72 (0.37-1.38); 3.08 (0.89-10.67)
Hutson, A; |Prospective  [To evaluate whether  [Volunteers experimentally |Asymptomatic norovirus infection (following challenge) norovirus infection was 468_RA
2005 70 controlled secretor status was challenged with norovirus. [Secretor positive vs. secretor negative — 42/43 vs. 0/8; statistical differences |defined as four-fold or
study associated with Demographic were not reported greater increase in norovirus
resistance to norovirus [characteristics not specific serum antibody titer
12,34 infection. reported. Study was Symptomatic norovirus infection (following challenge) (ELISA) or norovirus antigen
conducted in Texas. Secretor positive vs. secretor negative — 29/43 vs. 0/8; statistical differences [shedding [ELISA,
were not reported radioimmunoasay (RIA) or
51 RT-PCR]
Secretor genotype was
assessed by testing PCR
products obtained from
deoxyribonucleic acid (DNA)
extracted from archived
sera.
FUT2 gene typically
associated with non-secretor
status (norovirus resistant)
and in 20% of Caucasians.
Study did not characterize
participants by ethnicity,
only FUT2 genotyping.
Power and sample size not
reported
Thorven, M; [Prospective  [To investigate if the Symptomatic and Secretor Status A patient with gastroenteritis [400_RA
2005 ™ Controlled FUT2 secretor gene  [asymptomatic individuals |Qutbreak 1 (Internal Medicine Ward; N=50) was defined as a patient
Study was associated with  [from nosocomial and Symptomatic patients: with vomiting (= once/24 h)
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Ref
Author, Yr [ Study Design et Population and Setting ID_Data
(Reference)|  Quality Study Objective N Results Comments extracted
by
resistance to sporadic outbreaks of Homozygous secretors — 47% and/or diarrhea (= 2 watery
1,34 nosocomial and genogroup Il norovirus.  |Heterozygous secretors — 53% stools/24 h)
sporadic outbreaks Blood donors in Sweden  [Secretor negative — 0%
caused by genogroup Il [were used as a second  [Asymptomatic patients: norovirus was detected in
noroviruses control group. Patient Secretor negative — 19% stool using RT-PCR. The
demographics not (Number of patients for each category was not reported) DNA from saliva was
described. Study was sequenced for secretor
conducted in Sweden. Outbreak 2 (Pediatrics Ward; N=28) genotype using sequence-
Symptomatic patients: specific primers and PCR.
115 Secretor negative — 0/7
Asymptomatic patients: Power and sample size not
Secretor negative — 9/21 reported
Outbreak 3 (Orthopedic Ward; N=18)
Symptomatic patients:
Secretor negative — 0/12
Asymptomatic patients:
Secretor negative — 3/6
Community Outbreaks (N=19)
Symptomatic patients:
Homozygous secretors — 7/15
Heterozygous secretors — 8/15
Secretor negative — 0/15
Asymptomatic patients:
Homozygous secretors — 2/4
Heterozygous secretors — 2/4
Secretor negative — 0/4
Cumulative data
Homozygous non secretor status
Symptomatic patients vs. non-symptomatic patients — 0/53 vs. 18/62; P<0.01
Symptomatic patients vs. blood donors — 0/53 vs. 21/104; P<0.01
Lindesmith, [Prospective [To investigate the role [Volunteers dosed with Asymptomatic norovirus infection (following challenge) Norovirus infection was 830_RA
L; 200372 [controlled of secretor status and  [Norwalk virus. 49% male; |Secretor positive vs. secretor negative — 34/55 vs. 0/22; P<0.01 defined as viral RNA
study acquired immunity in -~ [71% white, 23% black and detected in stool or a =4-fold
Norwalk virus infection. [6% other races; average [Blood types increase in Norwalk-virus
12,34 \VVolunteers received  |age 30 yrs (range 20-49). |Among O blood type specific serum IgG.
doses of Norwalk virus  [Study was conducted in  [Secretor positive — RR 1.56; P<0.05 Symptomatic infection was
inoculum ranging from [North Carolina. Secretor negative — No events; P>0.05 defined as an infected
10to 3 x 108 PCR Overall - RR 1.89; P<0.05 subject with vomiting or
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Ref
Author, Yr [ Study Design et Population and Setting ID_Data
(Reference)|  Quality Study Objective N Results Comments extracted
by
detectable units. 77 diarrhea (>2 unformed
Among A blood type stools in 24 hours).
Secretor positive — RR 0.79; P>0.05
Secretor negative — No events; P>0.05 Secretor genotype was
Overall - RR 0.54; P<0.05 determined through PCR
amplification of DNA
Among B blood type extracted from saliva.
Secretor positive — RR 0.66; P>0.05
Secretor negative — No events; P>0.05 Data on immunity was not
Overall - RR 0.82; P>0.05 not extracted as it was not
clinically relevant (antibody
Among AB blood type titers)
Secretor positive — No events; P>0.05
Secretor negative — No events; P>0.05 Comparison group for RR
Overall - P>0.05 unclear.
Symptomatic norovirus infection Power and sample size not
0 blood type— P>0.05 reported
Hutson, A; |Prospective  [To investigate the role [Volunteers experimentally |All results OR (95% Cl); P value by Fisher’s exact for the presence of blood  |norovirus infection was 954_RA
2002 73 controlled of ABO phenotype in  [challenged with norovirus. |type and the risk of infection defined as four-fold or
study norovirus susceptibility [Demographic greater increase in norovirus
characteristics not Asymptomatic norovirus infection (following challenge) specific serum antibody titer
1,2,3,4 reported. Study was 0 - 11.80(1.3-103.00); 0.01 (ELISA) or norovirus antigen
conducted in Texas. A - 0.63(0.14-2.70); 0.70 shedding (ELISA, RIA or
B - 0.27(0.04-1.90); 0.21 RT-PCR)
51 AB — 0(0-1.10); 0.03
A/AB combined — 0.25(0.05-1.20); 0.13 Asymptomatic infection was
B/AB combined — 0.10(0.02-0.56); 0.01 defined as the absence of
vomiting and/or diarrhea and
Symptomatic norovirus infection (following challenge) a low overall symptom score
0-0.89(0.23-3.40); 1.0 (abdominal cramps, chills,
A - 3.90(0.72-21.00); 0.16 body ache, headache,
B - 0(0-0.99); 0.03 nausea and fever)
Comparison group for OR
unclear.
Power and sample size not
reported
Graham DY, [Prospective  [To evaluate the clinical |8 volunteer studies Infection status measured by serum antibody response ELISA to detect norovirus  |1563_IL
199474 controlled features and virologic  |between July 1985 and  |After norovirus challenge, 9 (18%) uninfected vs. 41 (82%) infected. specific antibodies and
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by
study and immunologic January 1990 where Of those infected, 82% with vs. 60% without preexisting antibody; p>0.2. antigen in stool. Biotin-avidin
responses following orallmedical students and staff |Of those infected, Group 4 subjects had higher preexisting antibody titers ELISA, RIA, RT-PCR, and
1,3,4 administration of of the Texas Medical than uninfected subjects; p=0.004 dot blot hybridization to

Norwalk virus.

Center were administered
norovirus.

21 women, 30 men
19-39 years old

43 white, 6 black, 1
Hispanic, and 1 East
Indian.

N=50 subjects

Uninfected subjects had lower preexisting antibody titers than infected
subjects; p<0.001

Of those infected, there were increases in geometric mean titers after
infection (p<0.01) and the increase in convalescent titers were higher in
subjects with vomiting (Groups 3 and 5 vs. 2 and 4; p=0.016) or with vomiting
and diarrhea (Group 5 vs. 2-4, p=0.02)

All results: No (%) subjects with pre-existing Norwalk virus antibody titers of

levels <10 vs. 10 vs. 40 vs. 160 vs. 640 vs 2560 who have the characteristic

of interest

Seroconversion: 3/5 (60) vs. 4/7 (57) vs. 13/17 (76) vs. 16/16 (100) vs. 4
/4(100) vs. 0/1; p value=0.065

Viral shedding: 2 (40) vs. 2 (29) vs. 12 (70) vs. 16 (100) vs. 3 (75) vs 1 (100);
p value=0.0012

Diarrhea: 2 (40) vs. 1 (14) vs. 10 (59) vs. 7 (44) vs. 3 (75) vs. 1 (100); p
value=NS

\Vomiting: 2 (40) vs. 1 (14) vs. 7 (41) vs. 5 (31) vs. 1 (25) vs 0; p value=NS
Nausea: 2 (40) vs. 1 (14) vs. 11 (65) vs. 10 (62) vs. 4 (100) vs. 0; p=0.065
Cramps: 2 (40) vs. 1 (14) vs. 12 (70) vs. 10 (62) vs. 2 (50) vs. 0; p value=NS
Headache: 4 (80) vs. 3 (42) vs. 12 (70) vs. 9 (56) vs. 3 (75) vs. 0; p value=NS
Chills: 1 (20) vs. 0 vs. 5 (29) vs. 3 (19) vs. 1 (25) vs. 0; p value=NS
Fever: 1 (20) vs. 0 vs. 4 (23) vs. 3 (19) vs. 1 (25) vs. 0; p value=NS
Virologic parameters of infection
64% patients with symptomatic infection vs. 32% with asymptomatic infection
had stools with positive antigen

Earliest positive sample occurred at 15 hours

Peak of stool viral shedding 25-72 hours after inoculation

Most infected volunteers shed viral antigen continuously from their first
positive sample until the last sample obtained

Longest antigen shedding was 7 days after inoculation and 1 asymptomatic
subject shed antigen 6 days after inoculation

All results No. positive/no. tested stool samples (%); Mean no.

stools/person/day in Uninfected vs. Infected (asymptomatic) vs. Infected

(symptomatic) patients at different time points

Day 0: 0/5; 0.6 vs. 0/7; 0.5 vs. 0/10; 0.4

Day 1: 0/6; 0.7 vs. 0/16; 1.2 vs. 12/51 (24); 1.8

detect antigen in stool.

Norovirus infection defined
as 2 4 fold increase in
serum antibody titer or
excretion of virus.

Diarrhea defined as watery
stools (unformed stools not
considered diarrhea).

Asymptomatic infection
defined as no vomiting or
diarrhea and a symptom
score of <4 in an infected
subject.

Symptomatic infection
defined as a composite
symptom score of = 5in an
infected subject. Patients
who vomited or had diarrhea
had symptomatic infection.

Subjects divided into 5
groups:

Group 1 - uninfected
Group 2 - asymptomatic or
mildly symptomatic (no
vomiting or diarrhea)
Group 3 - symptomatic
(vomiting but no diarrhea)
Group 4 - symptomatic (no
vomiting but watery
diarrhea)

Group 5 - symptomatic
(vomiting and watery

diarrhea)
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Day 2: 0/7; 0.8 vs. 9/17 (53); 1.3 vs. 81/109 (74); 3.9

Day 3: 0/13; 1.4 vs. 5/9 (56); 0.7 vs. 40/44 (91); 1.6

Day 4: 0/1; NC vs. 2/3 (67); NC vs. 16/22 (73); NC

Day 5: 0/4; NC vs. 1/3 (33); NC vs. %2 (50); NC

Day 6: 0/2; NC vs. 1/1 (100); NC vs. 5/5 (100); NC

Day 7: 0/1; NC vs. NS; NC vs. 2/2 (100); NC

Total: 0/39; NC vs. 18/56 (32); NC vs. 157/245 (64); NC

NC - not calculated because not all stools collected after subjects discharged
NS - no samples received.

Clinical features of subjects relative to infection status
Incubation time to onset of symptoms: 24-38 hours

Duration of illness: 2-3 days

Diarrhea: occurred earliest at 15 hours and latest at 55 hours after
inoculation.

All results: No. (%) subjects with antibody responses 0 vs. 4 vs. 16 vs. 64 vs.

256 fold with the characteristic of interest; total No. subjects with antibody

response
Diarrhea: 1/10 (10) vs. 0/3 vs. 9/15 (60) vs. 11/17 (65) vs. 3/5 (60); 24/50

(59); p value=NS

\Vomiting: 0 vs. 0 vs. 4 (27) vs. 9 (53) vs. 3 (60); 16 (39); p value=0.02
Nausea: 1 (10) vs. 0 vs. 10 (67) vs. 13 (76) vs. 4 (80); 27 (66); p value<0.02
Cramps: 0 vs. 1 (33) vs. 10 (67) vs. 12 (71) vs. 4 (80); 27 (66) ; p value=NS
Headaches/body aches: 4 (40) vs. 0 vs. 11 (73) vs. 12 (71) vs. 4 (80); 27
(66); p value=0.04

Chills: 0 vs. 0 vs. 4 (27) vs. 5 (29) vs. 1 (20); 10 (24); p value=0.08

Fever: 0 vs. 0 vs. 3 (20) vs. 3 (18) vs. 3 (60); 9 (22) ; p value=NS

Antigen vs. antibody detection
All results: Patients with given clinical scores who had the following antigen

response/antibody response (+/+ vs -/+ vs +/- vs. -/-)

Clinical score 0-2 (uninfected): 0 vs O vs O vs 9

Clinical score 0 (asymptomatic infection): 4 vs 4 vs 0 vs 0
Clinical score 1-4 (mild symptomatic infection): 4 vs 1 vs 0 vs 0
Clinical score 5-24: 26 vs 1vs 1vs 0

Total: 34 vs6vs 1vs 9

Antibody detection may be more sensitive than antigen detection

Clini