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Editorial 

Influenza Outbreaks in Long-Term-Care Facilities: 
How Can We Do Better* 

Andrew E. Simor, MD, FRCPC, FACP 

Despite the availability of influenza vaccines for sev
eral decades, infection caused by influenza viruses contin
ues to cause considerable morbidity and mortality. 
Epidemics of influenza occur each year during the winter 
months in the northern hemisphere, accounting for excess 
mortality and increased hospitalization rates.13 Most 
severe disease occurs in the elderly, with approximately 
90% of the deaths associated with influenza occurring in 
those older than 65 years.2 Residents of long-term-care 
facilities (LTCFs) are especially vulnerable because of their 
increased age and frailty and the presence of multiple 
comorbidities. Moreover, they live in a closed environment 
in proximity to other residents and have frequent contact 
with staff, volunteers, and visitors who may introduce 
influenza to the facility from the community. When influen
za occurs in a nursing home, attack rates among residents 
may be as high as 25% to 60% with case-fatality rates of 10% 
to 20%.4~7 Although most disease is caused by influenza A 
virus, influenza type B has also been associated with con
siderable morbidity and mortality.840 

Several guidelines and recommendations for 
influenza prevention and control in LTCFs for the elderly 
have been published in the past 10 years, including two 
that appeared in Infection Control and Hospital 
Epidemiology.1113 These guidelines have all emphasized 
the importance of annual influenza vaccination of resi
dents and staff, surveillance for respiratory tract infec
tions, access to rapid influenza diagnostic testing, and 
policies and procedures for outbreak management, 
including the use of postexposure chemoprophylaxis with 
antiviral agents. 

Annual vaccination of residents continues to be the 
main priority of preventive strategies. Resident vaccination 
in LTCFs has reduced influenza-associated pneumonia, 

hospitalization, and mortality rates.1417 Nevertheless, 
influenza immunization rates remain suboptimal in many 
LTCFs.101819 More recently, vaccinating nursing home 
staff, and not just residents, has been recognized as an 
important factor in reducing the risk of influenza and its 
complications among residents.2021 

Nursing homes and other LTCFs must be prepared in 
advance to deal with the possible occurrence of an influenza 
outbreak. There must be policies in place regarding influen
za surveillance and diagnosis, appropriate isolation mea
sures, and die potential use of postexposure chemoprophy
laxis with antiviral agents.1319 Unfortunately, few studies have 
been conducted to provide data on which to base such policy 
development. For example, the strength and quality of the 
evidence for almost all of the specific recommendations made 
by the Long-Term-Care Committee of the Society for 
Healthcare Epidemiology of America for influenza surveil
lance and outbreak management in LTCFs was classified as 
IIIB, indicating only "moderate evidence to support the rec
ommendation" based on "evidence from opinions of respect
ed authorities, clinical experience, descriptive studies, or 
reports of expert committees."13 Two articles in this issue of 
Infection Control and Hospital Epidemiology contribute to our 
knowledge of influenza management in LTCFs. The study by 
Drinka et al. addresses the issue of how to define the pres
ence of an influenza outbreak in an LTCF in order to be able 
to effectively intervene with postexposure antiviral prophy
laxis.22 Hirji et al. describe their experience with zanamivir, a 
neuraminidase inhibitor, for treatment and prophylaxis dur
ing concomitant outbreaks due to influenza A and influenza B 
in an LTCF.23 

Surveillance definitions for the identification of 
influenza-like illness in LTCF residents have been pro
posed.111224 However, none of these definitions have been 
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validated in prospective studies, and in some investigations 
influenza case definitions were found to lack sensitivity or 
specificity.25"28 As a result, it is not always clear when an 
influenza outbreak should be declared. Definitions based 
on the number or proportion of cases on a unit during a 
specified period of time have been used to indicate the 
presence of an outbreak.1113 

In this issue, Drinka et al. describe their 6-year experi
ence in a large skilled nursing facility with four residential 
buildings in order to better understand factors that may have 
contributed to delayed implementation of chemoprophylaxis 
in the presence of an influenza outbreak.22 Active surveillance 
for influenza and other respiratory tract infections was con
ducted each year throughout influenza season. The threshold 
for beginning antiviral prophylaxis on a nursing unit was the 
detection of influenza A by culture and if 10% of the residents 
on that floor had new respiratory symptoms within a 7-day 
period. A delay in starting prophylaxis was determined to 
have occurred if there were four or more residents with posi
tive cultures on a floor whose specimens had been collected 
within 5 days before the start of prophylaxis. During the 6 
years of study, 14 clusters of delayed onset of prophylaxis 
were identified. The authors considered this result to be sub-
optimal. In six clusters there was probably little that could 
have been done to start prophylaxis earlier, as the outbreak 
was explosive with multiple culture-positive cases involving 
several nursing units within a short period of time. However, 
in five clusters (all occurring in other buildings of the facility 
following previously identified outbreaks) prophylaxis could 
have been started sooner if the threshold for starting antiviral 
medications had been modified. In three clusters, implemen
tation of chemoprophylaxis was delayed while waiting for pos
itive viral culture results. 

Although it may be true that sporadic influenza virus 
infection may occur in an LTCF without causing an out
break of respiratory illness, the propensity of this agent to 
cause widespread and severe infection in this patient popu
lation indicates that it would be prudent to have a low 
threshold for declaring the presence of an outbreak. A sin
gle laboratory-confirmed case of influenza in the presence 
of any temporal or geographic clustering of cases with new 
respiratory symptoms (with or without fever) should indi
cate the need for outbreak control measures, including pro
vision of chemoprophylaxis. Moreover, if influenza has 
already been confirmed involving a nursing unit of an 
LTCF, a respiratory outbreak elsewhere in the facility 
should be investigated promptly with a lower threshold for 
starting prophylaxis, as noted by Drinka et al.22 

This study also highlights the limitation of viral cul
tures in outbreak identification and management. Viral 
isolation may provide useful epidemiologic information, 
but this typically takes several days. In the setting of a 
possible outbreak, a more rapid diagnosis is required. 
Commercial test kits for detection of influenza viral anti
gens in clinical specimens (eg, nasopharyngeal swabs) by 
direct fluorescent antibody or enzyme immunoassay have 
been found to have sensitivities of 87% to 100% and speci
ficities of greater than 90% as compared with viral isola

tion.29,30 It is possible to obtain same-day test results, and 
the utility of these diagnostic tests for the effective man
agement of influenza outbreaks in LTCFs has been 
demonstrated.30 Provisions for the availability of such 
diagnostic testing in LTCFs should be made prior to the 
onset of influenza season each year.13 

Once an influenza outbreak has been identified in an 
LTCF, several control measures should be implemented, 
including the provision of antiviral prophylaxis.31113 

Postexposure prophylaxis is recommended to reduce the 
transmission of influenza between residents. Until recently, 
the only medications available were amantadine and rimanta
dine. These agents have activity against influenza A viruses, 
but not against influenza B viruses. Although these drugs 
have been used effectively in managing influenza A outbreaks 
in LTCFs,30-33 amantadine use has been associated with signif
icant adverse reactions, especially confusion, delirium, ataxia, 
falls, and seizures.3435 These side effects appear to occur less 
often with rimantadine.36 Amantadine- and rimantadine-resis-
tant strains have also been recognized, and have been associ
ated with failure of treatment and prophylaxis.3740 

More recently, neuraminidase inhibitors such as 
zanamivir and oseltamivir have become available for the treat
ment and prevention of influenza caused by both type A and 
type B viruses. The two drugs differ primarily in how they are 
administered: zanamivir is administered by oral inhalation, 
whereas oseltamivir is ingested as an oral preparation. 
Zanamivir and oseltamivir appear to be equally effective in the 
treatment of influenza A and influenza B when started within 
48 hours of the onset of symptoms.4145 These drugs have 
shown efficacy as "seasonal" prophylaxis in community stud
ies4647 and as postexposure prophylaxis in families.4849 

Although resistance to zanamivir and oseltamivir can be 
induced in influenza viruses, this appears to be infrequent50"52 

The study by Hirji et al. in this issue contributes to 
our knowledge about the use of neuraminidase inhibitors 
during influenza outbreaks in LTCFs.23 In this noncompar-
ative study, zanamivir was provided for both treatment and 
prophylaxis, as appropriate, to elderly patients on a com
plex continuing care unit of an LTCF who were exposed to 
both influenza A and influenza B during an outbreak of res
piratory infections in March 1999. Most of these patients 
had received influenza vaccine, and had also been given 
postexposure prophylaxis with amantadine in the preced
ing few weeks. Overall, 85% of the patients on the unit were 
able to complete the prescribed course of orally inhaled 
zanamivir with few adverse effects. As in previous studies, 
those unable to use the Diskhaler (GlaxoSmithHine, 
Toronto, Ontario, Canada) for zanamivir inhalation were 
easily identified by LTCF staff as being confused, disori
ented, or totally dependent for assistance with activities of 
daily living.5354 To determine the efficacy of prophylaxis 
with zanamivir for the prevention of influenza-like illness, 
the authors used historical data for an estimate of expected 
influenza attack rates. They attempted to correct for the 
protective effects of influenza vaccination and amantadine 
chemoprophylaxis. The efficacy of zanamivir prophylaxis 
was also calculated using attack rates on two other units in 
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the facility experiencing influenza outbreaks in the preced
ing 4 weeks. The efficacy of zanamivir in preventing 
influenza-like illness in the at-risk patient population was 
estimated to be 82% based on historical data, and 91% as 
compared with the two contemporaneous control units in 
the facility. The authors acknowledge the important limita
tions of using historical data and nonmatched contempora
neous control populations, but these results appear to be 
consistent with the efficacy of postexposure prophylaxis 
with neuraminidase inhibitors found in other studies.46,48,49 

Few other studies describing the use of neu
raminidase inhibitors in nursing homes are currently avail
able. Two noncomparative studies documented the safety 
and efficacy of zanamivir in preventing transmission of 
influenza A following identification of outbreaks in nursing 
homes in southern Ontario.53,54 In one of these facilities, 
zanamivir was started after failure to control the outbreak 
because of the emergence of amantadine resistance in 
influenza virus isolates.53 Bowles et al. described outbreak 
management with oseltamivir during 11 influenza A out
breaks in 10 LTCFs in Ontario in 1999-2000.55 In some 
LTCFs, oseltamivir was started after amantadine failed to 
control the outbreak, whereas in other facilities the drug 
was used as primary prophylaxis. Use of oseltamivir was 
associated with termination of the outbreak in all of the 
evaluable outbreaks. Peters et al. investigated the use of 
oseltamivir for seasonal prophylaxis in 31 LTCFs in the 
United States and Europe during the 1998-1999 influenza 
season.56 Once influenza activity was identified in the sur
rounding community, residents in the LTCFs were ran
domized to receive a 6-week course of either oral 
oseltamivir or placebo. Oseltamivir use resulted in a 92% 
reduction in the incidence of laboratory-confirmed clinical 
influenza and a decrease in certain secondary complica
tions. Oseltamivir given daily for 6 weeks was generally 
well tolerated, with few adverse reactions or drug interac
tions. 

There is only one published randomized, controlled 
trial involving a neuraminidase inhibitor for the management 
of an influenza outbreak in an LTCF: zanamivir was com
pared with rimantadine for postexposure prophylaxis during 
the influenza season of 1996-1997 in an LTCF with an influen
za A outbreak.57 In this study, zanamivir was also compared 
with "standard care" without drug prophylaxis during a sub
sequent influenza B outbreak in the facility. Zanamivir was 
well tolerated in the small number of residents who agreed to 
participate in the study, and it appeared to be effective in con
trolling transmission of both influenza A and influenza B. 
However, the study did not have adequate power to deter
mine whether one drug was better than the other. Since then, 
this trial has been extended to involve nine LTCFs during 
three influenza seasons. Preliminary results indicated that 
zanamivir was superior to rimantadine in preventing labora
tory-confirmed symptomatic influenza A infection (relative 
risk, 0.39; P= .038)58; too few subjects were randomized dur
ing influenza B outbreaks for analysis. Whereas rimantadine 
resistance in viral isolates was detected, there was no emer
gence of zanamivir resistance. 

The potentially devastating impact of influenza out
breaks in LTCFs for the elderly has been recognized for many 
decades. Several guidelines for influenza prevention and con
trol have been published. However, few of these recommen
dations are evidence based, and it is clear that there is still 
much room for improvement in the recognition and manage
ment of mis infection. There is considerable evidence to sup
port the effectiveness of influenza vaccination, and influenza 
prevention in LTCFs begins with the immunization of resi
dents and staff. However, better strategies to improve vaccine 
uptake, particularly among healthcare providers, are 
required. The staff of LTCFs are challenged to make an accu
rate clinical diagnosis of influenza in elderly nursing home res
idents, and optimal surveillance methods for respiratory tract 
infections need to be determined. As emphasized by Drinka et 
al., we need better methods for the early detection of out
breaks, and in many situations a low threshold for beginning 
antiviral prophylaxis would be appropriate.22 The use of rapid 
diagnostic testing would facilitate early identification and con
firmation of influenza in a facility. Although the efficacy of iso
lation measures for interrupting the transmission of influenza 
in LTCFs has not been established, it would be prudent to con
fine ill residents to their rooms, emphasize good hand hygiene 
and appropriate use of gloves, limit or curtail group activities, 
restrict visitors from the community, and ensure that sympto
matic staff are removed from patient care activities.13 

Postexposure prophylaxis with antiviral agents is recom
mended to interrupt influenza transmission. Most experience 
has been with amantadine and rimantadine, but the study by 
Hirji et al. adds to the accumulating evidence suggesting that 
neuraminidase inhibitors are also safe and effective for LTCF 
residents.23 Preliminary results from the only study to com
pare a neuraminidase inhibitor with rimantadine during 
influenza outbreaks in LTCFs suggest that zanamivir or 
oseltamivir may have significant advantages over amantadine 
or rimantadine for the management of influenza A out
breaks.58 Neuraminidase inhibitors may also have an impor
tant role to play in LTCF outbreaks due to influenza B, but 
more clinical experience and evaluation of these drugs in this 
setting would be desirable. The potential merit of a strategy of 
seasonal prophylaxis with a neuraminidase inhibitor to pre
vent outbreaks versus postexposure prophylaxis once an out
break has been identified should also be investigated. The 
articles by Drinka et al. and Hirji et al. in this issue of Infection 
Control and Hospital Epidemiology remind us that there is still 
ample opportunity for improving the management of influen
za in LTCFs. 
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