Effectiveness of Influenza Vaccination in different populations
1. 
Children (Healthy)
Summary Statements:

· NACI [1]: 
-may be cost-effective under selected circumstances (strain match, cost of vaccine, etc)

-with a good match may prevent confirmed influenza illness in 70-90% of healthy children

· ACIP [2]:
-77-91% effective against influenza respiratory illness among children aged 1-15 yrs [3]
-56% efficacy against influenza illness among children aged 3-9 yrs [4]
-30% decreased incidence of otitis media among young children (some conflicting results)

	Ref
	Year
	Country
	Type of Study
	Population
	Findings

	[3]
	2001
	USA
	RCT
	Healthy children < 16 yrs (n=791)
	· Efficacy in preventing confirmed illness: A H1N1 (91.4%), A H3N2 (77.3%)

	[5]
	1996
	USA
	Prospective cohort
	Children in daycare, aged 6-30 mos (n=186)
	· Vaccine protective against acute otitis media (OR 0.69, 0.49-0.98)

· Trend towards protection against serous otitis media

	[6]
	1992
	Finland
	Non-random controlled clinical trial
	Children in day-care aged 1-3 yrs (n=374)
	· Reduced influenza A infection and acute otitis media (significance?)

	[7]
	1999
	---
	Cost-benefit analysis
	Published studies, healthy school-aged children
	· When initiated by child/parent: net savings of $4 per child

· In group delivery setting: net savings of $35 

· Savings primarily in averted indirect costs

	[8]
	2000
	---
	Decision Analysis
	Data from literature, preschool children
	· Net savings per recipient were $21.28 in a clinic with flexible hours, and $1.20 in a clinic with regular work hours


2.
Children (Chronic Conditions)

Summary Statements:

· NACI [1]: 
-the efficacy of vaccine among children with chronic metabolic and renal diseases is uncertain

· ACIP [2]:
-children with asthma: efficacy 22-54% aged 2-6, 60-78% aged 7-14 [9]
	Ref
	Year
	Country
	Type of Study
	Population
	Findings

	[9]
	1994
	Japan
	Prospective cohort study
	Children with asthma at asthma clinic, mean age 7 yrs (2-14 yrs), (n=137)
	· “high clinical effectiveness was demonstrated in children at least 7 years of age during the epidemic”

· see ACIP summary above

	[10]
	2001
	---
	Decision analysis 
	Published studies, “high-risk children”, 6-15 months old
	· Net savings of US $10.04 per vaccinated child


3.
Adults (Healthy) 
Summary Statements:

· NACI [1]: 
-with a good match may prevent confirmed influenza illness in 70-90% of healthy adults

· ACIP [2]:
-identical to above, plus decreased work absenteeism and decreased use of health-care resources (including use of 

antibiotics) 

-vaccination can reduce both direct medical costs and indirect costs from work absenteeism:


-reductions in MD visits (34-44%), lost workdays (32-45%), antibiotic use for influenza-associated illness (25%)


-$60-$4000/illness averted among 18-64 yrs [11]; annual savings of $13.66 per person vaccinated 

	Ref
	Year
	Country
	Type of Study
	Population
	Findings

	[11]
	2000
	---
	Systematic Review (Cochrane)
	Randomized or quasi-randomized studies of healthy individuals aged 14-60 yrs
	· Confirmed illness: efficacy 68% (49-79%)

· Unconfirmed illness: efficacy 24%

· Reduces time off work by 0.4 days (0.1-0.8 days)

	[12]
	1995
	USA
	RCT
	Healthy working adults 18-64 years (n=849)
	· Reductions in reported episodes of URI (25%, p<0.001), days of sick leave due to URI (43%, p=0.001), MD visits for URI (44%, p=0.004)

· Cost savings estimated at $46.85 per person 

	[13]
	1999
	USA
	RCT
	Healthy HCW, mean age 28.4, 75% residents, teaching hospital (n=264)
	· Efficacy for serologically-defined infection: 88% influenza A (47-97%, p=0.001), 89% influenza B (14-99%, p=0.03)

· Fewer days of reported febrile respiratory illness and days of absence among vaccinated (not sig)

	[14]
	1999
	USA
	RCT
	HCW in pediatric hospitals (n=547)
	· No effect on episodes or  #days of respiratory infections

· Lower days of work lost because of RI (1 vs 1.4, p=0.02; reduction of 28%) and #days subject felt unable to work (2.5 vs 3.5 d, p=0.02)

	Ref
	Year
	Country
	Type of Study
	Population
	Findings

	[15]
	2000
	USA
	RCT
	Healthy adults 18-64 employed full-time by manufacturing company (n=1184)
	· When well-matched vaccine: efficacy 86% (p=0.001), reduced ILI (34%), MD visits (42%), lost workdays (32%)

· Net cost of $11.17 per person

· Lower efficacy with mis-matched vaccine

	[16]
	2002
	Brazil
	RCT
	Health employees of a Brazilian airline company (including flight crews) (n=813)
	· Vaccinated group had 39.5% fewer episodes of flu-like illness (p<0.001), 26% fewer days of work lost (p<0.01)

	[17]
	1997
	USA
	Prospective non-random

controlled trial (no placebo)
	Textile plant workers, 1:1 matching (n=262)
	· Fewer ILI (20% vs 49%, sig)

· Fewer lost working days (43 vs 93, sig)

· Cost per saved lost workday was $22.36

· Overall company saving $2.58 per dollar invested in vaccination program

	[18]
	1998
	Israel
	Cohort Study (retrospective)
	Young, healthy military personnel in two camps (n=1336)
	· Efficacy 38.1% (p=0.002) for febrile illness +/- symptoms

· Efficacy 41.6% (p<0.001) for febrile illness with URTI symptoms

	[19]
	2001
	---
	Cost-benefit analysis 
	Published studies of healthy working adults
	· Mean savings $13.66/person ($2.18-$32.97)

· Net savings 95% of time, but net costs when strain mis-match

	[20]
	2002
	---
	Cost-benefit analysis
	Published studies, healthy employed adults 18-50 years of age
	· Net benefit of $30.97 US with vaccination + antiviral treatment of infection compared to no intervention

· All strategies for influenza vaccination had a higher net benefit


4.
Adults (Chronic Conditions)

Summary Statements:

· NACI [1]: 
-effective in reducing hospital admissions in adults with diabetes

-effective in preventing symptomatic, confirmed influenza infection in HIV+ with mean CD4 count of 400 

· ACIP [2]:
-cost-utility improves with age and among those with chronic medical conditions

	Ref
	Year
	Country
	Type of Study
	Population
	Findings

	[21]
	1999
	USA
	RCT
	Outpatient military clinic, HIV+ patients (n=102)
	· Respiratory symptoms in 29% vaccine, 49% placebo (p=0.04)

· Protective efficacy against confirmed, symptomatic infection 100% (73-100%)


5.
Seniors

Summary Statements:

· NACI [1]: 
-vaccine effective in preventing hospital admission and death, results in direct health care cost savings

-70% effective in preventing hospitalization for pneumonia and influenza among community-dwelling seniors

· ACIP [2]:
-vaccine efficacy of 58% against influenza respiratory illness (might be lower in >= 70 yrs) [22]
-prevents secondary complications, reduces risk for influenza-related hospitalization and death for seniors with and without high-risk medical conditions (heart disease and diabetes)

-30-70% effective in preventing hospitalization for pneumonia and influenza for seniors in community

	Ref
	Year
	Country
	Type of Study
	Population
	Findings

	[23]

	1995
	---
	Meta-analysis
	Published studies, elderly persons 

1. cohort observational studies (n=20)
	Vaccine efficacy for preventing:

· respiratory illness: 56% (39-68%)

· pneumonia: 53% (35-66%)

· hospitalization: 50% (28-65%)

· death: 68% (56-76%)

	[22]
	1994
	Netherlands
	RCT
	Seniors 60+ years (n=1838)
	· reduced incidence of confirmed influenza illness (RR 0.42, 0.23-0.74)

· reduced incidence of unconfirmed influenza illness (clinical) (RR 0.53, 0.39-0.73)

· less-pronounced for self-reported illness

	[23]1
	1995
	---
	Review
	Elderly persons, RCT (n=1)
	· 50% or greater reduction in influenza-related illness

	[24]
	1994
	USA
	Case-control study
	HMO members, 65+ years (n=?)
	· efficacy against pneumonia and influenza hospitalizations for “high-risk” seniors was 30% (17-42%), for “low-risk” was 40% (1-64%)

· net savings to HMO per vaccination $6.11 for “high-risk” and $1.10 for all elderly 

	Ref
	Year
	Country
	Type of Study
	Population
	Findings

	[24]
	1994
	USA
	Case-control study
	HMO members, 65+ years (n=?)
	· efficacy against pneumonia and influenza hospitalizations for “high-risk” seniors was 30% (17-42%), for “low-risk” was 40% (1-64%)

· net savings to HMO per vaccination $6.11 for “high-risk” and $1.10 for all elderly 

	[25]
	1998
	USA
	Cohort study (serial)
	Seniors, (n>20,000 per iteration)

Hi-risk: heart, lung

Int-risk: diabetes, renal, stroke, dementia, rheumatologic disease

Low-risk: other seniors
	reduction of:

· pneumonia hospitalization (overall 39%)

· pneumonia and influenza hospitalization (hi 29%, int 32%, low 42%)

· hosp for all resp conditions (overall 32%, hi 19%, int 39%, low 33%)

· hosp for congestive heart failure (overall 27%)

· all-cause mortality (overall 50%, hi 49%, int 64%, low 55%)

· overall savings of $73 per vaccinated person

· all results significant

	[26]
	2001
	USA
	Retrospective cohort
	HMO members, 65+ years (n=?)
	· reduction in hospitalizations for pneumonia and influenza (Yr 1: 19-20%, Yr 2: 18-24%)

· reduction in deaths from all-cause (Yr 1: 60-61%, Yr 2: 35-39%)

	[27]
	2002
	USA
	Cohort study (serial)
	Seniors, members of HMO (n=122,974-158,454)
	· reduced incidence of hospitalization or death: year 1 48% (42-52%), year 2 31% (26-37%)

· absolute risk reduction was 2.4-4.7x higher among “high-risk” than among healthy seniors

	[23]1
	1995
	---
	Review
	Elderly persons, Case-control studies (n=3)
	Vaccine efficacy for preventing:

· pneumonia hospitalization: 32-45%

· hospital deaths from pneumonia and influenza: 31-65%

· hospital deaths from respiratory conditions: 43-50%

· deaths from all causes: 27-30%


6.
Seniors (Residents of Care Facilities)

Summary Statements:

· NACI [1]: 
-vaccine decreases the occurrence of illness, hospital admission, pneumonia, and death

-50-60% effective in preventing hospitalization and pneumonia

-up to 85% effective in preventing death

-efficacy in preventing influenza illness among frail elderly in range of 30-40%

· ACIP [2]:
-50-60% effective in preventing hospitalization or pneumonia, 80% effective in preventing death

-effectiveness in preventing influenza illness often ranges from 30-40%

-most effective in preventing severe illness, secondary complications, and deaths

	Ref
	Year
	Country
	Type of Study
	Population
	Findings

	[28]
	1986
	USA
	Case-control
	Nursing homes with (n=7) and without (n=6) outbreaks
	· “retrospectively determined estimate of efficacy in preventing illness 43%”

· looking more at factors of homes associated with outbreaks: # of residents susceptible to infection was most important factor (ie. not vaccinated)

	[29]
	1985
	USA
	Retrospective cohort
	Residents of nursing homes with influenza outbreaks (n=1018)
	· non-vaccinated more likely to become ill (RR 2.6, 1.8-3.6), to be hospitalized (RR 2.4, 1.2-4.8), X-ray proven pneumonia (RR 2.9, 1.6-5.3), die (5.6, 1.2-9.1)

	[30]
	2001
	USA
	Prospective cohort study
	Residents of nursing homes (83 homes, n=?)
	· vaccine 33% effective in preventing total respiratory illness (ILI, pneumonia), 43% effective against pneumonia alone (increases to 55% during time of peak influenza activity)


7.
Vaccination of Health Care Workers – impact on susceptible workers

Summary Statements:

· NACI [1]:
-reduces total patient mortality, ILI, and serologically confirmed influenza

· ACIP [2]:

	Ref
	Year
	Country
	Type of Study
	Population
	Findings

	No studies found in either ACIP or NACI document
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� This article was a meta-analysis of 20 cohort observational studies, review of 3 case-control studies, and review of 1 RCT





