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RR   Relative risk 

RT   Room temperature 

RT-LAMP  Reverse transcription loop-mediated amplification assay 

RT-PCR  Reverse transcriptase polymerase chain reaction 

SD   Standard deviation 

SPIEM  Solid-phase immune electron microscopy 

SR   Systematic review 

SRFV  Small round featureless virus 

SRSV  Small round structured virus 

TCID  Tissue culture infective dose 

TE   Transcriptional enhancement 

TEM  Transmission electron microscopy 

TN   True negative 

TP   True positive 

UV   Ultraviolet 

Vs   Versus 
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I. Executive Summary 
Norovirus gastroenteritis infections and outbreaks have been increasingly described and reported in both 
non-healthcare and healthcare settings during the past several years.  In response, several states have 
developed guidelines to assist both healthcare institutions and communities on preventing the transmission 
of norovirus infections and helped develop the themes and key questions to answer through an evidence-
based review. This guideline addresses prevention and control of norovirus gastroenteritis outbreaks in 
healthcare settings.    The guideline also includes specific recommendations for implementation, 
performance measurement, and surveillance.  Recommendations for further research are provided to 
address knowledge gaps identified during the literature review in the prevention and control of norovirus 
gastroenteritis outbreaks.   Guidance for norovirus outbreak management and disease prevention in non-
healthcare settings can be found at http://www.cdc.gov/mmwr/pdf/rr/rr6003.pdf. 
 
This document is intended for use by infection prevention staff, physicians, healthcare epidemiologists, 
healthcare administrators, nurses, other healthcare providers, and persons responsible for developing, 
implementing, and evaluating infection prevention and control programs for healthcare settings across the 
continuum of care.  The guideline can also be used as a resource for societies or organizations that wish to 
develop more detailed implementation guidance for prevention and control of norovirus gastroenteritis 
outbreaks for specialized settings or populations. 
 
To evaluate the evidence on preventing and controlling norovirus gastroenteritis outbreaks in healthcare 
settings, published material addressing three key questions were examined: 
 
1. What host, viral, or environmental characteristics increase or decrease the risk of norovirus infection in 

healthcare settings? 
2. What are the best methods to identify an outbreak of norovirus gastroenteritis in a healthcare setting? 
3. What interventions best prevent or contain outbreaks of norovirus gastroenteritis in the healthcare 

setting? 
 
Explicit links between the evidence and recommendations are available in the Evidence Review in the body 
of the guideline and Evidence Tables and GRADE Tables in the Appendices.  It is important to note that 
the Category I recommendations are all considered strong and should be implemented; it is only the 
quality of the evidence underlying the recommendation that distinguishes between levels A and B.  
Category IC recommendations are required by state or federal regulation and may have any level of 
supporting evidence.  The categorization scheme used in this guideline is presented in Table 1:Summary of 
Recommendations and described further in the Methods section.  The Implementation and Audit section 
includes a prioritization of recommendations (i.e., high-priority recommendations that are essential for every 
healthcare facility) in order to provide facilities more guidance on implementation of these guidelines.  A list 
of recommended performance measures that can potentially be used for reporting purposes is also 
included. 
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HAND HYGIENE  
 

7. Actively promote adherence to hand hygiene among healthcare personnel, patients, and visitors in patient 

care areas affected by outbreaks of norovirus gastroenteritis. (Category IB) (Key Question 3.C.1.a) 

 

8. During outbreaks, use soap and water for hand hygiene after providing care or having contact with patients 

suspected or confirmed with norovirus gastroenteritis. (Category IB) (Key Question 3.C.1.b) 

 

8a. For all other hand hygiene indications (e.g., before having contact with norovirus patients) refer to the 

2002 HICPAC Guideline for Hand Hygiene in Health-Care Settings 

(http://www.cdc.gov/mmwr/PDF/rr/rr5116.pdf), which includes the indications for use of FDA-compliant 

alcohol-based hand sanitizer. (Category IB) (Key Question 3.C.1.b.1) 

 

8a.1  Consider ethanol-based hand sanitizers (60-95%) as the preferred active agent compared to 
other alcohol or non-alcohol based hand sanitizer products during outbreaks of norovirus 
gastroenteritis.  (Category II) (Key Question 3.C.1.b.2) 

 

8b. Further research is required to directly evaluate the efficacy of alcohol-based hand sanitizers against 
human strains of norovirus, or against a surrogate virus with properties convergent with human strains 
of norovirus. (No recommendation/unresolved issue) (Key Question 3.C.1.b.3) 

 
9. More research is required to evaluate the virucidal capabilities of alcohol-
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(http://www.fda.gov/Food/FoodSafety/RetailFoodProtection/FoodCode/default.htm).(Category IC) (Key 

Question 1.C.3.a)  

 

14. Personnel who work with, prepare or distribute food must be excluded from duty if they develop symptoms 

of acute gastroenteritis.  Personnel should not return to these activities until a minimum of 48 hours after 

the resolution of symptoms or longer as required by local health regulations 

(http://www.fda.gov/Food/FoodSafety/RetailFoodProtection/FoodCode/default.htm). (Category IC) (Key 

Question 1.C.3.b)  

 

15. Remove all shared or communal food items for patients or staff from clinical areas for the duration of the 

outbreak. (Category IB) (Key Question 3.B.2)  

 

DIAGNOSTICS 
 

16. Consider the development and adoption of facility policies to enable rapid clinical and virological 

confirmation of suspected cases of symptomatic norovirus infection while implementing prompt control 

measures to reduce the magnitude of a potential norovirus outbreak. (Category II) (Key Question 1.C.1)  

 

17. In the absence of clinical laboratory diagnostics or in the case of delay in obtaining laboratory results, use 

Kaplan’s clinical and epidemiologic criteria to identify a norovirus gastroenteritis outbreak (see Table 4 for 

Kaplan’s criteria).  (Category IA) (Key Question 2.A.1)   

 

18. Further research is needed to compare the Kaplan criteria with other early detection criteria for outbreaks 

of norovirus gastroenteritis in healthcare settings, and to assess whether additional clinical or 

epidemiologic criteria can be applied to detect norovirus clusters or outbreaks in healthcare settings.  (No 

recommendation/unresolved issue) (Key Question 2.A.1)   

 

19. Consider submitting stool specimens as early as possible during a suspected norovirus gastroenteritis 

outbreak and ideally from individuals during the acute phase of illness (within 2-3 days of onset).  It is 

suggested that healthcare facilities consult with state or local public health authorities regarding the types 

of and number of specimens to obtain for testing. (Category II) (Key Question 2.B)   

 

20. 
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PERSONAL PROTECTIVE EQUIPMENT 
 

23. If norovirus infection is suspected, adherence to PPE use according to Contact and Standard Precautions 

is recommended for individuals entering the patient care area (i.e., gowns and gloves upon entry) to reduce 

the likelihood of exposure to infectious vomitus or fecal material.    (Category IB) (Key Question 1.C.4)   

 

24. Use a surgical or procedure mask and eye protection or a full face shield if there is an anticipated risk of 

splashes to the face during the care of patients, particularly among those who are vomiting. (Category IB) 

(Key Question 3.C.2.a)  

 

25. More research is needed to evaluate the utility of implementing Universal Gloving (e.g., routine use of 

gloves for all patient care) during norovirus outbreaks. (No recommendation/unresolved issue)  

 
ENVIRONMENTAL CLEANING 
 

26. Perform routine cleaning and disinfection of frequently touched environmental surfaces and equipment in 

isolation and cohorted areas, as well as high-traffic clinical areas.   Frequently touched surfaces include, 

but are not limited to, commodes, toilets, faucets, hand/bedrailing, telephones, door handles, computer 

equipment, and kitchen preparation surfaces.    (Category IB) (Key Question 3.B.1)  

 

27. Clean and disinfect shared equipment between patients using EPA-registered products with label claims 

for use in healthcare.  Follow the manufacturer’s recommendations for application and contact times.  The 

EPA lists products with activity against norovirus on their website 

(http://www.epa.gov/oppad001/chemregindex.htm). (Category IC) (Key Question 3.C.12.a)    

 

28. Increase the freOu1
ET
BT
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III. Implementation and Audit 
 
Prioritization of Recommendations 
 
Category I recommendations in this guideline are all considered strong recommendations and should be 
implemented. If it is not feasible to implement all of these recommendations concurrently, e.g., due to 
differences in facility characteristics such as nursing homes and other non-hospital settings, priority should 
be given to the recommendations below. A limited number of Category II recommendations are included, 
and while these currently are limited by the strength of the available evidence, they are considered key 
activities in preventing further transmission of norovirus in healthcare settings. 
 
PATIENT COHORTING AND ISOLATION PRECAUTIONS 
 
1.  Avoid exposure to vomitus or diarrhea.  Place patients on Contact Precautions in a single occupancy 
room if they present with symptoms consistent with norovirus gastroenteritis.   (Category IB)  (Key 
Question 1.A.1) 
 
HAND HYGIENE 
 
8. During outbreaks, use soap and water for hand hygiene after providing care or having contact with 
patients suspected or confirmed with norovirus gastroenteritis. (Category IB) (Key Question 3.C.1.b) 
 
PATIENT TRANSFER AND WARD CLOSURE 
 
11.  Consider limiting transfers to those for which the receiving facility is able to maintain Contact 
Precautions; otherwise, it may be prudent to postpone transfers until patients no longer require Contact 
Precautions.  During outbreaks, medically suitable individuals recovering from norovirus gastroenteritis can 
be discharged to their place of residence. (Category II) (Key Question 3.C.11)   
 
DIAGNOSTICS 
 
17. In the absence of clinical laboratory diagnostics or in the case of delay in obtaining laboratory results, 
use Kaplan’s clinical and epidemiologic criteria to identify a norovirus gastroenteritis outbreak.  (Category 
IA) (Key Question 2.A.1)    
 
ENVIRONMENTAL CLEANING 
 
28. Increase the frequency of cleaning and disinfection of patient care areas and frequently touched 
surfaces during outbreaks of norovirus gastroenteritis (e.g., consider increasing ward/unit level cleaning to 
twice daily to maintain cleanliness, with frequently touched surfaces cleaned and disinfected three times 
daily using EPA-approved products for healthcare settings).  (Category IB) (Key Question 3.C.12.b.1)     
 
STAFF LEAVE AND POLICY  
 
42. Develop and adhere to sick leave policies for healthcare personnel who have symptoms consistent with 
norovirus infection.  (Category IB) (Key Question 3.C.3) 

 
42a. Exclude ill personnel from work for a minimum of 48 hours after the resolution of symptoms. 
Once personnel return to work, the importance of performing frequent hand hygiene should be 
reinforced, especially before and after each patient contact. (Category IB) (Key Question 3.C.3.a) 
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1. Determine correlations between prolonged shedding of norovirus after symptoms have subsided and 
the likelihood of secondary transmission of norovirus infection.  

2. Assess the utility of medications that may attenuate the duration and severity of norovirus illness. 
3. Determine the role of asymptomatic shedding (among recovered persons and carriers) in secondary 

transmission. 
4. Evaluate the duration of protective immunity and other protective host factors, including histo-blood 

group antigens (HBGA) and secretor status. 
5. Assess the contribution of water or food sources to outbreaks of norovirus gastroenteritis in healthcare 

settings. 
 
Environmental Issues 
1. Quantify the effectiveness of cleaning and disinfecting agents against norovirus or appropriate 

surrogates. 
2. Evaluate effectiveness and reliability of novel environmental disinfection strategies such as fogging, UV 

irradiation, vapor-phase hydrogen peroxides, and ozone mists to reduce norovirus contamination.   
3. Develop methods to evaluate norovirus persistence in the environment, with a focus on persistent 

infectivity. 
4. Identify a satisfactory animal model for surrogate testing of norovirus properties and pathogenesis.  

Translate laboratory findings into practical infection prevention strategies. 
 
Hygiene and Infection Control 
1. Evaluate the effectiveness of FDA-approved hand sanitizers against norovirus or appropriate 

surrogates, including viral persistence after treatment with non-alcohol based products. 
2. Assess the benefits and impact of implementing Universal Gloving practices during outbreaks of 

norovirus gastroenteritis 
 

V. Background 
 
Norovirus is the most common etiological agent of acute gastroenteritis and is often responsible for 
outbreaks in a wide spectrum of community and healthcare settings.  These single-stranded RNA viruses 
belong to the family Caliciviridae, which also includes the genera Sapovirus, Lagovirus, and Vesivirus.1  
Illness is typically self-limiting, with acute symptoms of fever, nausea, vomiting, cramping, malaise, and 
diarrhea persisting for 2 to 5 days.2,3  Noteworthy sequelae of norovirus infection include hypovolemia and 
electrolyte imbalance, as well as more severe medical presentations such as hypokalemia and renal 
insufficiency.  As most healthy children and adults experience relatively mild symptoms, sporadic cases and 
outbreaks may be undetected or underreported. However, it is estimated that norovirus may be the 
causative agent in over 23 million gastroenteritis cases every year in the United States, representing 
approximately 60% of all acute gastroenteritis cases.4  Based on pooled analysis, it is estimated that 
norovirus may lead to over 91,000 emergency room visits and 23,000 hospitalizations for severe diarrhea 
among children under the age of five each year in the United States.5,6 
 
Noroviruses are classified into five genogroups, with most human infections resulting from genogroups GI 
and GII.6  Over 80% of confirmed human norovirus infections are associated with genotype GII.4.7,8  Since 
2002, multiple new variants of the GII.4 genotype have emerged and quickly become the predominant 
cause of human norovirus disease.9  As recently as late 2006, two new GII.4 variants were detected across 
the United States and resulted in a 254% increase in acute gastroenteritis outbreaks in 2006 compared to 
2005.10  The increase in incidence was likely associated with potential increases in pathogenicity and 
transmissibility of, and depressed population immunity to these new strains.10  CDC conducts surveillance 
for foodborne outbreaks, including norovirus or norovirus-like outbreaks, through voluntary state and local 
health reports using the Foodborne Disease Outbreak Surveillance System (FBDSS).   CDC summary data 
for 2001-2005 indicate that calicivirus
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and Territorial Epidemiologists (CSTE) passed a resolution to commit states to reporting all acute 
gastroenteritis outbreaks, including those that involve person-to-person or waterborne transmission.  
 
Norovirus infections are seen in all age groups, although severe outcomes and longer durations of illness 
are most likely to be reported among the elderly.2  Among hospitalized persons who may be 
immunocompromised or have significant medical comorbidities, norovirus infection can directly result in a 
prolonged hospital stay, additional medical complications, and, rarely, death.10  Immunity after infection is 
strain-specific and appears to be limited in duration to a period of several weeks, despite the fact that 
seroprevalence of antibody to this virus reaches 80-90% as populations transition from childhood to 
adulthood.2  There is currently no vaccine available for norovirus and, generally, no medical treatment is 
offered for norovirus infection apart from oral or intravenous repletion of volume.2 
 
Food or water can be easily contaminated by norovirus, and numerous point-source outbreaks are 
attributed to improper handling of food by infected food-handlers, or through contaminated water sources 
where food is grown or cultivated (e.g., shellfish and produce) (http://www.cdc.gov/mmwr/pdf/rr/rr6003.pdf)   
The ease of its transmission, with a very low infectious dose of <10 -100 virions,  primarily by the fecal-oral 
route, along with a short incubation period (24-48 hours) 12,13, environmental persistence, and lack of 
durable immunity following infection, enables norovirus to spread rapidly through confined populations.6    
  
Institutional settings such as hospitals and long-term care facilities commonly report outbreaks of norovirus 
gastroenteritis, which may make up over 50% of reported outbreaks.11  However, cases and outbreaks are 
also reported in a wide breadth of community settings such as cruise ships, schools, day-care centers, and 
food services, such as hotels and restaurants.  In healthcare settings, norovirus may be introduced into a 
facility through ill patients, visitors, or staff.  Typically, transmission occurs through exposure to direct or 
indirect fecal contamination found on fomites, by ingestion of fecally-contaminated food or water, or by 
exposure to aerosols of norovirus from vomiting persons.2,6  Healthcare facilities managing outbreaks of 
norovirus gastroenteritis may experience significant costs relating to isolation precautions and PPE, ward 
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between the available evidence and the resulting recommendations. Methods and/or details that were 
unique to this guideline are included below.  
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Development of Key Questions 
 
First, an electronic search of the National Guideline Clearinghouse, MEDLINE, EMBASE, the Cochrane 
Health Technology Assessment Database, the NIH Consensus Development Program, and the National 
Institute for Health and Clinical Excellence, the Scottish Intercollegiate Guidelines Network and the United 
States Preventive Services Task Force databases was conducted for existing national and international 
guidelines relevant to norovirus.  The strategy used for the guideline search and the search results can be 
found in Appendix 1A.  A preliminary list of key questions was developed from a review of the relevant 
guidelines identified in the search.25-49  Key questions were put in final form after vetting them with a panel 
of content experts and HICPAC members.  An analytic framework depicting the relationship among the key 
questions is included in Figure 2. 
 
Figure 2. Norovirus Analytic Framework 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Literature Search 
 
Following the development of the key questions, search terms were developed for identifying literature most 
relevant to those questions.  For the purposes of quality assurance, these terms were compared to those 
used in relevant seminal studies and guidelines.  These search terms were then incorporated into search 
strategies for the relevant electronic databases. Searches were performed in MEDLINE, EMBASE, 
CINAHL, the Cochrane Library, Global Health and ISI Web of Science (all databases were searched to the 
end of February 2008), and the resulting references were imported into a reference manager, where 
duplicates were resolved. The detailed search strategy used for identifying primary literature and the results 
of the search can be found in Appendix 1B. 
 
Study Selection 
 
Titles and abstracts from references were screened by a single reviewer (T.M. or K.B.S.).  Full text articles 
were retrieved if they were 1) relevant to one or more key questions, 2) primary research, systematic 
reviews or meta-analyses, and 3) written in English. To be included, studies had to measure ≥ 1 clinically 
relevant outcome.  For Key Questions 1 and 3, this included symptoms of norovirus infection, or stool 
antigen, virus, or 
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Figure 3. Results of the Study Selection Process 
 

 
  

 
     

 

Data Extraction and Synthesis 

 
For those studies meeting inclusion criteria, data on the study author, year, design, objective, population, 
setting, sample size, power, follow-up, and definitions and results of clinically relevant outcomes were 
extracted into standardized data extraction forms (Appendix 3).  From these, three evidence tables were 
developed, each of which represented one of the key questions (Appendix 2).  Studies were extracted into 
the most relevant evidence table.  Then, studies were organized by the common themes that emerged 
within each evidence table.  Data were extracted by a single author (R.K.A or I.L.) and cross-checked by 
another author (R.K.A or I.L.).  Disagreements were resolved by the remaining authors.  Data and analyses 
were extracted as originally presented in the included studies.  Meta-analyses were performed only where 



http://www.cdc.gov/hicpac/guidelineMethod/guidelineMethod.html




 

 

Guideline for the Prevention and Control of Norovirus Gastroenteritis Outbreaks in Healthcare Settings                        28 

malignancies.57  This search did not reveal data on the risk of norovirus acquisition among those co-infected 
with other acute gastrointestinal infections, such as C. difficile.   
 
Q1.A.3 Laboratory characteristics 
 
Q1.A.3.a Antibody levels 
 
There was very low-quality evidence to support limited protective effects of serum antibody levels against 
subsequent norovirus infection.74-76  In two challenge studies, adult and pediatric subjects with prior 
exposure to norovirus showed higher antibody titers than found in previously unexposed subjects after initial 
infection and after challenge.74,76  The detection of preexisting serum antibody does not appear to correlate 
with protection against subsequent norovirus challenge, nor did increasing detectable pre-existing antibody 
titres correlate with attenuations in the clinical severity of disease.7475  In one study, symptoms such as 
vomiting, nausea, headaches, and arthralgia were correlated with increasing antibody titres.74  In a serial 
challenge study, 50% of participants (n=6) developed infection, and upon subsequent challenge 27-42 
months later, only those same participants developed symptoms.  A third challenge 4-8 weeks after the 
second series resulted in symptoms in just a single volunteer.76  Pre-existing antibody may offer protection 
to susceptible persons only for a limited window of time, on the order of a few weeks. The search strategy 
did not reveal data  on the persistence of immunity to norovirus nor elevations in antibody titers that were 
consistently suggestive of immunity.   
 
Q1.A.3.b Secretor genotype
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There was very low-quality evidence to suggest an association of virus characteristics with norovirus 
infection.57,108-110  Very low-
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between a point source exposure and attack rate based on proximity to an infected and vomiting source.88  
This search process did not identify studies that quantified the spatial radius necessary for transmission to 
successfully occur. 
 

  
Q1 Recommendations  
 
1.A.1 Avoid exposure to vomitus or diarrhea.  Place patients on Contact Precautions in a single occupancy 
room if they have symptoms consistent with norovirus gastroenteritis.   (Category IB) (Key Question 1A) 
 
1.A.2.a Consider longer periods of isolation or cohorting precautions for complex medical patients (e.g., 
those with cardiovascular, autoimmune, immunosuppressive, or renal disorders) as they can experience 
protracted episodes of diarrhea
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There was moderate quality evidence from a single diagnostic study supporting the use of the Kaplan 
criteria to detect outbreaks of norovirus gastroenteritis.16,116  Of 362 confirmed gastroenteritis outbreaks with 
complete clinical or laboratory data, the sensitivity of the Kaplan Criteria to detect an outbreak of norovirus 
gastroenteritis without an identified bacterial pathogen was 68.2%, with a specificity of 98.6%.  The positive 
predictive value (PPV) was 97.1% and the negative predictive value was 81.8%.  Individual criteria, such as 
vomiting among >50% of a patient cohort, brief duration of illness (12-
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age groups.149   High-quality evidence was available to demonstrate the presence of viral shedding in 
asymptomatic subjects, and low-quality evidence demonstrating that shedding can persist for up to 22 days 
following infection and 5 days after the resolution of symptoms.150-152  The search strategy employed did not 
identify studies that correlated other clinical factors to duration of viral shedding.  
 
Q3.B Recovery of Norovirus 
 
Q3.B.1 Fomites  
 
There was low-quality evidence positively associating fomite contamination with norovirus infection.153-

159,161,163,194  Similarly, there was low-quality evidence demonstrating transfer of norovirus from fomites to 
hands.194  One basic science study demonstrated that norovirus on surfaces can be readily transferred to 
other fomites (telephones, taps, door handles) via fingertips in 30-50% of opportunities even when virus has 
been left to dry for 15 minutes.194  There was moderate quality evidence examining the norovirus 
contamination of the environment.153-159,161,163  A single systematic review evaluated 5 outbreaks with 
environmental sampling data.153  Three of those outbreaks confirmed environmental contamination with 
norovirus.  Of the over 200 swabs examined from the 5 outbreaks in this review, 36% identified norovirus 
contamination on various fomites such as curtains, carpets, cushions, commodes and toilets, furnishings 
and equipment within 3-4 feet of the patient, handrails, faucets, telephones, and door handles. However, in 
two outbreaks from which 47 environmental samples were collected, norovirus was not detected.    
Additional studies detected norovirus on kitchen surfaces, elevator buttons, and other patient equipment. 154-

157, 194   
 
There was low-quality evidence regarding the duration of norovirus persistence.154,155,157-159,161  Norovirus 
can persist in a dried state at room temperature for up to 21-28 days and, in a single observational study, 
was undetectable in areas of previously known contamination after 5 months had elapsed.159  Laboratory 
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Very low-quality evidence suggested that the magnitude in reduction of a norovirus surrogate (FCV) using a 
spectrum of soaps and hand disinfectants was significantly greater among volunteers with natural nails 
compared to those with artificial nails.197  A subanalysis showed that longer fingernails were associated with 
consistently greater hand contamination.  Further evidence summarizing the impact of artificial and long 
fingernails in healthcare settings can be found in the HICPAC Guidelines for Hand Hygiene in Healthcare 
Settings  (http://www.cdc.gov/Handhygiene/
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(symptomatic, exposed but asymptomatic, or unexposed).  Exposed staff was discouraged from working in 
unaffected clinical areas and from returning to care for unexposed patients before, at a minimum, allowing 
48 hours from their last putative exposure to elapse.177  The search strategy did not identify healthcare 
personnel other than nursing, medical, environmental services, and paramedical staff who were assigned to 
staff cohorting.  There were no identified studies that evaluated the infectious risk of assigning recovered 
staff as caregivers for asymptomatic patients. 
 
Q3.C.6 Ward Closure 
 
Low-quality evidence was available to support ward closure as an intervention to prevent symptomatic 
norovirus infections.85,164-166,168,173,176-179,183,184  Ward closure focused on temporarily suspending transfers in 
or out of the ward, and discouraged or disallowed staff from working in clinical areas outside of the closed 
ward.  One prospective controlled study evaluating 227 ward-level outbreaks between 2002 and 2003 
demonstrated that outbreaks were significantly shorter (7.9 vs. 15.4 days, p<0.01) when wards were closed 
to new admissions.164  The mean duration of ward closure was 9.65 days, with a loss of 3.57 bed-days for 
each day the ward was closed.  The duration of ward closure in the descriptive studies examined was 
dependent on facility resources and magnitude of the outbreaks.  Allowing at least 48 hours from the 
resolution of the last case, followed by thorough environmental cleaning and disinfection was common 
before re-opening a ward.  Other community-based studies have used closures as an opportunity to 
perform thorough environmental cleaning and disinfection before re-opening.  Two studies moved all 
patients with symptoms of norovirus infection to a closed infectious disease ward and then performed 
thorough terminal cleaning of the vacated area.170,172   In most instances, studies defended that it was 
preferable to minimize patient movements and transfers in an effort to contain environmental contamination.    
 
Q3.C.7 Visitor Policies 
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Q3.C.12.c Patient-service items 
 
There was very low-quality evidence to support the cleaning of patient equipment or service items to reduce 
symptomatic norovirus infections.168,172,177  Three descriptive studies suggested that patient 
equipment/service items be cleaned and disinfected after use, with disposable patient care items discarded 
from patient rooms upon discharge.168,172,177  A single descriptive study used disposable dishware and 
cutlery for symptomatic patients.172  There were no identified studies that directly examined the impact of 
disinfection of patient equipment on outbreaks of norovirus gastroenteritis. 
 
Q3.C.12.d Fabrics 
 
Very low-quality evidence was available to examine the impact of fabric disinfection on norovirus 
infections.153,168,177,183  One systematic review153 and three descriptive studies168,177,183 suggested changing 
patient privacy curtains if they are visibly soiled or upon patient discharge.  One descriptive study suggested 
that soiled, upholstered patient equipment should be steam cleaned135, 159. If this was not possible, those 
items were discarded.  Two descriptive studies emphasized careful handling of soiled linens to minimize re-
aerosolization of virus.177,183  Wheeling hampers to the bedside or using hot soluble hamper bags (e.g., 
disposable) were suggested mechanisms to reduce self-contamination.  This literature search did not 
identify studies that examined the direct impact of disinfection of fabrics on outbreaks of norovirus 
gastroenteritis or whether self- contamination with norovirus was associated with new infection.   
 
Q.3.C.12.e Cleaning and disinfection agents 
 
The overall quality of evidence on cleaning and disinfection agents was very low.63,83,87,89,153,167,168,170,174,176-

179,182,184 The outcomes examined were symptomatic norovirus infection, inactivation of human norovirus, 
and inactivation of FCV.  Evidence for efficacy against norovirus was usually based on studies using FCV 
as a surrogate. However, FCV and norovirus exhibit different physiochemical properties and it is unclear 
whether inactivation of FCV reflects efficacy against human strains of norovirus.  One systematic review153 
and 14 descriptive studies63,83,87,89,167,168,170,174,176-179,182,184 outlined strategies for containing environmental 
bioburden.  The majority of outbreaks were managed with sodium hypochlorite in various concentrations as 
the primary disinfectant.  The concentrations for environmental cleaning among these studies ranged from 
0.1% to 6.15% sodium hypochlorite.   
 
There was found moderate quality evidence to examine the impact of disinfection agents on human 
norovirus inactivation.187,194,201  Three basic science studies evaluated the virucidal effects of select 
disinfectants against norovirus.187,194,201  A decline of 3 in the log10 of human norovirus exposed to 
disinfectants in the presence of fecal material, a fetal bovine serum protein load, or both was achieved with 
5% organic acid after 60 minutes of contact time, 6000 ppm free chlorine with 15 minutes of contact time, or 
a 1 or 2% peroxide solution for 60 minutes.187  This study also demonstrated that the range of disinfectants 
more readily inactivated FCV than human norovirus samples, suggesting that FCV may not have equivalent 
physical properties to those of human norovirus.  One basic science study demonstrated a procedure to 
eliminate norovirus (genogroup II) from a melamine substrate using a two step process - a cleaning step to 
remove gross fecal material, followed by a 5000-ppm hypochlorite product with a one minute contact 
time.194  
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3.B.1 Perform routine cleaning and disinfection of frequently touched environmental surfaces and 
equipment in isolation and cohorted areas, as well as high-traffic clinical areas.   Frequently touched 
surfaces include, but are not limited to, commodes, toilets, faucets, hand/bedrailing, telephones, door 
handles, computer equipment, and kitchen preparation surfaces.     (Category IB) (Key Question 3B)  
 
3.B.2 Remove all shared or communal food items for patients or staff from clinical areas for the duration of 
the outbreak. (Category IB) (Key Question 3B) 
  
3.C.1.a. Actively promote adherence to hand hygiene among healthcare personnel, patients, and visitors in 
patient care areas affected by outbreaks of norovirus gastroenteritis. (Category IB) (Key Question 3C) 
 
3.C.1.b. During outbreaks, use soap and water for hand hygiene after providing care or having contact with 
patients suspected or confirmed with norovirus gastroenteritis. (Category IB) (Key Question 3C) 
 
3.C.1.b.1. For all other hand hygiene indications (e.g., when hands are not visibly soiled and have not been 
in contact with diarrheal patients, contaminated surfaces, or other body fluids) refer to the 2002 HICPAC 
Guideline for Hand Hygiene in Health-Care Settings (http://www.cdc.gov/mmwr/PDF/rr/rr5116.pdf), which 
includes the indications for use of FDA-compliant alcohol based hand sanitizer. (Category IB) (Key 
Question 3C) 
 
3.C.1.b.2. Consider ethanol-based hand sanitizers (60-95%) as the preferred active agent  compared to 
other alcohol or non-alcohol based hand sanitizer products during outbreaks of norovirus gastroenteritis.  
(Category II) (Key Question 3C) 
 
3.C.1.b.3. Further research is required to directly evaluate the efficacy of alcohol-based hand sanitizers 
against human strains of norovirus, or against a surrogate virus with properties convergent with human 
strains of norovirus. (No recommendation/unresolved issue) (Key Question 3C) 
 
3.C.2.a Use a surgical or procedure mask and eye protection or a full face shield if there is an anticipated 
risk of splashes to the face during the care of patients, particularly among those who are vomiting. 
(Category IB) (Key Question 3C) 
 
3.C.3 Develop and adhere to sick leave policies for healthcare personnel who have symptoms consistent 
with norovirus infection.  (Category IB) (Key Question 3C)  
 
3.C.3.a  Exclude ill personnel from work for a minimum of 48 hours after the resolution of symptoms. Once 
personnel return to work, the importance of performing frequent hand hygiene should be reinforced, 
especially before and after each patient contact .  (Category IB) (Key Question 3C)   
 
3.C.4.a During outbreaks, place patients with norovirus gastroenteritis on Contact Precautions for a 
minimum of 48 hours after the resolution of symptoms to prevent further transmission. (Category IB) (Key 
Question 3C) 
 
3.C.4.b 
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unless it is for essential care or treatment to reduce the likelihood of environmental contamination and 
transmission of norovirus in unaffected clinical areas.  (Category II) (Key Question 3C)      
 
3.C.4.d Consider suspending group activities (e.g., dining events) for the duration of a norovirus outbreak.  
(Category II) (Key Question 3C)    
 
3.C.5.a Establish protocols for staff cohorting in the event of an outbreak of norovirus gastroenteritis.  
Ensure staff care for one patient cohort on their ward and do not move between patient cohorts (e.g., 
patient cohorts may include symptomatic, asymptomatic exposed, or asymptomatic unexposed patient 
groups).   (Category IB) (Key Question 3C)  
 
3.C.5.b Staff who have recovered from recent suspected norovirus infection associated with this outbreak 
may be best suited to care for symptomatic patients until the outbreak resolves. (Category II) (Key 
Question 3C) 
 
3.C.5.c Exclude non-essential staff, students, and volunteers from working in areas experiencing outbreaks 
of norovirus gastroenteritis.  (Category IB) (Key Question 3C) 
 
3.C.6 Consider the closure of wards to new admissions or transfers as a measure to attenuate the 
magnitude of an outbreak of norovirus gastroenteritis.  The threshold for ward closure varies and depends 
on risk assessments by infection prevention personnel and facility leadership.    (Category II) (Key Question 
3C) 
 
3.C.7.a Establish visitor policies for acute gastroenteritis (e.g., norovirus) outbreaks.   (Category IB) (Key 
Question 3C)   
 
3.C.7.b Restrict non-essential visitors from affected areas of the facility during outbreaks of norovirus 
gastroenteritis. (Category IB) (Key Question 3C)     
 
3.C.7.b.1 For those affected areas where it is necessary to have continued visitor privileges during 
outbreaks, screen and exclude visitors with symptoms consistent with norovirus infection and ensure that 
they comply with hand hygiene and Contact Precautions. (Category IB) (Key Question 3C) 
 
3.C.8.a  Provide education to staff, patients, and visitors, including recognition of norovirus symptoms, 
preventing infection, and modes of transmission upon the recognition and throughout the duration of a 
norovirus gastroenteritis outbreak. (Category IB) (Key Question 3C)    
 
3.C.8.b Consider providing educational sessions and making resources available on the prevention and 
management of norovirus before outbreaks occur, as part of annual trainings, and when sporadic cases are 
detected.  (Category II) (Key Question 3C) 
 
3.C.9.a Begin active case-finding when a cluster of acute gastroenteritis cases is detected in the healthcare 
facility.  Use a specified case definition, and implement line lists to track both exposed and symptomatic 
patients and staff.  Collect relevant epidemiological, clinical, and demographic data as well as information 
on patient location and outcomes. (Category IB) (Key Question 3C)    
 
3.C.9.b As with all outbreaks, notify appropriate local and state health departments, as required by state 
and local public health regulations, if an outbreak of norovirus gastroenteritis is suspected.  (Category IC) 
(Key Question 3C) 
 
3.C.10 Develop written policies that specify the chains of communication needed to manage and report 
outbreaks of norovirus gastroenteritis.  Key stakeholders such as clinical staff, environmental services, 
laboratory administration, healthcare facility administration and public affairs, as well as state or local public 
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health authorities, should be included in the framework.  (Category IB) (Key Question 3C) 
 
3.C.10.a  Provide timely communication to personnel and visitors when an outbreak of norovirus 
gastroenteritis is identified and outline what policies and provisions need to be followed to prevent further 
transmission (Category IB) (Key Question 3C) 
 
3.C.11  Consider limiting transfers to those for which the receiving facility is able to maintain Contact 
Precautions; otherwise, it may be prudent to postpone transfers until patients no longer require Contact 
Precautions.  During outbreaks, medically suitable individuals recovering from norovirus gastroenteritis can 
be discharged to their place of residence. (Category II) (Key Question 3C) 
 
3.C.12.a  Clean and disinfect shared equipment between patients using EPA-registered products with label 
claims for use in healthcare.  Follow the manufacturer’s recommendations for application and contact times.  
The EPA lists products with activity against norovirus on their website 
(http://www.epa.gov/oppad001/chemregindex.htm). (Category IC) (Key Question 3C)  
 
3.C.12.b.1 Increase the frequency of cleaning and disinfection of patient care areas and frequently touched 
surfaces during outbreaks of norovirus gastroenteritis (e.g., consider increasing ward/unit level cleaning to 
twice daily to maintain cleanliness, with frequently touched surfaces cleaned and disinfected three times 
daily using EPA-approved products for healthcare settings).  (Category IB) (Key Question 3C)     
 
3.C.12.b.2 Clean and disinfect surfaces starting from the areas with a lower likelihood of norovirus 
contamination (e.g., tray tables, counter tops) to areas with highly contaminated surfaces (e.g., toilets, 
bathroom fixtures).  Change mop heads when a new bucket of cleaning solution is prepared, or after 
cleaning large spills of emesis or fecal material.  (Category IB) (Key Question 3C) 
 

3.C.12.c.1 Consider discarding all disposable patient-care items and laundering unused linens from patient 

rooms after patients on isolation for norovirus gastroenteritis are discharged or transferred.  Facilities can 

minimize waste by limiting the number of disposable items brought into rooms/areas on Contact Precautions. 

(Category II) (Key Question 3C) 

3.C.12.c.2 No additional provisions for using disposable patient service items such as utensils or dishware 
are suggested for patients with symptoms of norovirus infection. Silverware and dishware may undergo 
normal processing and cleaning using standard procedures.  (Category II) (Key Question 3C) 
 
3.C.12.c.3 Use Standard Precautions for handling soiled patient-service items or linens, including the use of 
appropriate PPE.  (Category IB) (Key Question 3C) 
 
3.C.12.d.1 Consider avoiding the use of upholstered furniture and rugs or carpets in patient care areas, as 
these objects are difficult to clean and disinfect completely.  If this option is not possible, immediately clean 
soilage, such as emesis or fecal material, from upholstery, using a manufacturer-approved cleaning agent 
or detergent.  Opt for seating in patient-care areas that can withstand routine cleaning and disinfection.  
(Category II) (Key Question 3C) 
 
3.C.12.d.2 Consider steam cleaning of upholstered furniture in patient rooms upon discharge.  Consult with 
manufacturer's recommendations for cleaning and disinfection of these items.  Consider discarding items 
that cannot be appropriately cleaned/disinfected.  (Category II)(Key Question 3C)   
 
3.C.12.d.3 During outbreaks, change privacy curtains when they are visibly soiled and upon patient 
discharge or transfer. (Category IB) (Key Question 3C) 
 
3.C.12.d.4 Handle soiled linens carefully, without agitating them, to avoid dispersal of virus.  Use Standard 
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Precautions, including the use of appropriate PPE (e.g., gloves and gowns), to minimize the likelihood of 
cross-contamination. (Category IB) (Key Question 3C) 
 
3.C.12.d.5 Double bagging, incineration, or modifications for laundering are not indicated for handling or 
processing soiled linen.  (Category II) (Key Question 3C) 
 
3.C.12.e.1 Clean surfaces and patient equipment prior to the application of a disinfectant.   Follow the 
manufacturer’s recommendations for optimal disinfectant dilution, application, and surface contact time with 
an EPA-approved product with claims against norovirus.  (Category IC) (Key Question 3C)    
 
3.C.12.e.2 More research is required to clarify the effectiveness of cleaning and disinfecting agents against 
norovirus, either through the use of surrogate viruses or the development of human norovirus culture 
system.  (No recommendation/unresolved issue) (Key Question 3C) 
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