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Protecting the 65+ Population 
against Influenza

In the US, adults age 65 years and older are 
disproportionately impacted by influenza (flu) 
every year.1-4 There are far more flu-related deaths 
and hospitalizations in adults age 65 years and 
older than any other age group. Months after 
recovering from flu symptoms, older adults may 
still be at an increased risk of a heart attack, 
stroke, or other cardiovascular problems.5 The 
increased risk is due to lingering inflammation 
and increased risk of blood clots that may be 
associated with infections like influenza. 
Additionally, even when all of these risks have 
passed, older adults may be left facing the reality 
that they will never fully regain their pre-influenza 
health and abilities, significantly impacting 
their lifestyle.6

Both the increased likelihood of chronic conditions 
with age and the gradual deterioration of the 
immune system due to aging (immunosenescence) 
result in an elevated risk of complications from flu 
and other infections in adults age 65 years and 
older.7 Immunosenescence is also a factor in 
reduced vaccine efficacy in older adults. But 
age alone does not predict the severity of 
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immunosenescence. Frailty, manifested as 
unintentional weight loss, self-reported 
exhaustion, weak grip strength, slow walking 
speed, and low physical activity8 may more 
accurately predict the degree of 
immunosenescence and lowered response 
to vaccination than age alone.9,10

Despite the well-publicized risks that flu poses for 
older adults, US influenza vaccination coverage 
has stalled in adults age 65 years and older over 
the last few seasons, and unfortunately dropped 
from 66.8 percent in the 2014-2015 season down 
to 63.4 percent in the 2015-2016 season.11 
Influenza vaccine coverage rates are actually 
higher in infants age six to 23 months (75 percent) 
and toddlers/preschoolers age two to four years 
(69 percent), which is particularly notable since 
vaccination has been recommended for adults 
age 65 years and older since 1973 and for children 
only since 2004. There are many well-documented 
barriers to influenza vaccination,12-16 but one— 
the perception that influenza vaccination is not 
effective in older adults—may be answered 
(at least in part) by vaccines approved specifically 
for those age 65 years and older. While influenza 
vaccines cannot prevent every case of flu in 
older adults, vaccination reduces the risk of 



hospitalization, death, and long-term physical 
decline that older adults may experience 
with influenza.17

The National Foundation for Infectious Diseases 
(NFID) convened a roundtable to examine the 
impact of flu in the 65+ population. Public health 
and medical experts, along with health and 
consumer advocates examined the impact of flu 
in adults age 65 years and older, discussed ways 
to improve vaccination rates in this vulnerable 
population, and considered the role of vaccines 
designed to provide better protection from the 
serious complications of flu in older adults.

Flu in Older Adults and the Increased 
Risk of Heart Attack and Stroke

Flu in older adults can have a somewhat 
different clinical presentation than what many 
think of as traditional flu symptoms. The sudden 
onset of high fever typical in children and 
younger adults may be replaced by malaise in 
older adults.18,19 Sore throat, runny nose, and nasal 
congestion are all less frequent in older adults, 
while gastrointestinal symptoms (e.g., pain, 
diarrhea, nausea, or vomiting) are more frequent. 

Bacterial lung infection (bronchitis or pneumonia) 
is the most common complication of flu, but flu 
can have additional complications. Flu and 
pneumonia can raise the risk of a first or 
subsequent heart attack by three to five times 
in the first weeks after infection and the risk 
remains elevated for several months (Table 1).5 
Similarly, the risk of a first or subsequent stroke 
is increased two to three times in the first two 
weeks after infection and remains somewhat 
elevated for several months. The risk of heart 
attack and stroke remains elevated by about 
one-third for as long as three months after 
influenza infection.5 

While influenza infection is positively correlated 
with the risk of heart attack and stroke, one 
study reported a negative correlation between 
influenza vaccination and the rate of first heart 
attack or stroke (Table 1).5 When compared with 
unvaccinated individuals, those vaccinated had 
a lower risk of these outcomes in the months 
following vaccination.

Older adults may experience both fewer systemic 
symptoms and localized respiratory symptoms 
based on their immune system response.18,19  
Influenza infection can trigger a systemic 
inflammatory response that increases more 
slowly and lasts much longer in older adults 
compared to younger adults (often up to a 
week).20 While short-term (acute) inflammation 
is a way for the body to fight infection and 
produces a prothrombotic state associated with 
vascular events, long-term (chronic) inflammation 
increases the risk of heart disease, cancer, and 
other serious illnesses.21

Finally, influenza infection is often associated with 
a significant negative impact on an older adult’s 
ability to function independently. A study that 
included nearly 250,000 US nursing home 
residents showed a strong correlation between 
the severity of the circulating influenza strains 
and the decrease residents experienced in their 
ability to perform daily tasks such as dressing 
themselves, bathing, going to the bathroom 
alone, and eating meals without assistance.6  
The level of functional decline measured in the 
study can be reversed in less than 10 percent 
of long-term care residents, suggesting that 
the impact of flu is likely permanent. 
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Hospitalizations and Deaths from 
Influenza Increase with Age

The severity of influenza circulating in the 
community changes from year-to-year, but it is 
consistent that adults age 65 years and older 
disproportionately suffer from the most serious 
outcomes.1-4 Annual variation in flu severity 
affects the cumulative rates of laboratory- 
confirmed influenza hospitalizations in adults age 
65 years and older (Figure 1), but a consistent and 
sharp increase in hospitalizations typically begins 
just before the end of the year, and continues 
for about six to eight weeks before leveling off.2 
In the severe 2014-2015 flu season, there were 
more than 300 hospitalizations in the US for every 
100,000 adults age 65 years and older.

While there are far more flu cases in younger 
adults, those age 65 years and older account for 
the majority of hospitalizations (Figure 2).1 In the 
2014-2015 season, in which a drifted H3N2 strain 
predominated and reduced vaccine effectiveness, 

757,823 of the estimated 974,206 hospitalizations 
(78 percent) were in adults age 65 years 
and older.22

US surveillance systems do not track annual flu- 
related deaths directly, except among children, 
but statistical methods estimate an influenza-
related all-cause death rate of 133 per 100,000 in 
adults age 65 years and older, more than six times 
the rate of 20 per 100,000 across all ages.4 These 
findings are consistent with estimates from other 
countries, where the mortality rates are seven to 
11 times higher in those age 65 years and older 
than the general population.23-25

The Burden of Flu in the Aging 
Population 

The first influenza virus subtype a person is 
exposed to may determine how they respond 
to different viruses later in life.26 Adults currently 
aged 65 years and older were most likely first 
exposed to influenza A (H1N1), which was the 
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Myocardial Infarction Stroke

Risk Period 
(days)

Influenza Vaccination 
(N = 20,486)

Systemic Respiratory 
Infection 

(N = 20,921)
Influenza Vaccination 

(N = 19,063)
Systemic Respiratory 

Infection 
(N = 22,400)

Cases, n IR
(95% CI) Cases, n IR

(95% CI) Cases, n IR
(95% CI) Cases, n IR

(95% CI)

1-3 77 0.75
(0.60-0.94) 322 4.95

(4.43-5.53) 76 0.77
(0.61-0.96) 244 3.19

(2.81-3.62)

4-7 94 0.68
(0.56-0.84) 276 3.20

(2.84-3.60) 95 0.72
(0.59-0.88) 237 2.34

(2.05-2.66)

8-14 176 0.73
(0.63-0.85) 422 2.81

(2.54-3.09) 194 0.84
(0.73-0.96) 368 2.09

(1.89-2.32)

15-28 417 0.87
(0.79-0.96) 576 1.95

(1.79-2.12) 409 0.88
(0.80-0.97) 561 1.68

(1.54-1.82)

29-91 2,154 1.03
(0.98-1.08) 1,658 1.40

(1.33-1.48) 2,051 1.01
(0.96-1.06) 1,650 1.33

(1.26-1.40)

Baseline 
period 17,533 1.00

– 17,099 1.00
– 16,188 1.00

– 18,056 1.00
–

Abbreviations: CI = confidence interval; IR = incidence ratio.

Table 1: Age-Adjusted Incidence Ratio of First Myocardial Infarction and First Stroke After Influenza 
Vaccination or Infection5



predominant circulating influenza strain until 1947. 
In seasons where this strain predominates today, 
adults age 65 years and older experience lower 
rates of hospitalization and death compared to 
seasons when influenza A (H3N2) is the more 
common virus.

Today’s baby boomers, born between 1946 and 
1964, may have less protection from influenza A 
(H1N1). Since it did not circulate as widely when 
they were young, they are less likely to have had 
their initial influenza exposure to this virus group. 
As baby boomers age into the 65+ population, 
they may be more susceptible to influenza A 
(H1N1) strains. This may result in a higher burden 
of disease as this generational group ages.

Improving Influenza Vaccines for 
Older Adults

A variety of strategies have been considered for 
developing influenza vaccines that are able to 
overcome age-related immunosenescence.27 
Two vaccines have received US Food and Drug 
Administration (FDA) approval for use in the US 
in adults age 65 years and older.

Fluad™, an adjuvanted influenza vaccine for adults 
age 65 years and older, was first approved for use 
in the US for the 2016-2017 season. The vaccine has 
been in use in Italy since the 1990s and is licensed 
for use in 38 other countries including Canada and 
15 countries in Europe.28 Vaccine safety has been 
confirmed in clinical and observational studies 
including approximately 120,000 subjects; and 
by 2013 more than 60 million doses had been 
distributed for use in older adults worldwide.29 
The vaccine is associated with more injection site 
reactions compared to standard-dose vaccine.

In a randomized, observer-blinded, multicenter 
clinical trial of 7,104 adults age 65 years and older 

(mean age, 72 years), adjuvanted influenza vaccine 
elicited a higher antibody response than standard-
dose vaccine for all three influenza strains (A/H1N1, 
A/H3N2, and B), and for both homologous and 
heterologous A strains.30 However, pre-established 
superiority criteria by the FDA were met only for 
influenza A (H3N2), the strain causing the most 
severe disease across all age groups. 

There are no prospective, randomized efficacy 
trials reported, but a number of observational 
studies have reported on the effectiveness of 
adjuvanted influenza vaccine in older adults. 
In a large cohort study (170,988 person-seasons 
of observation) conducted in Italy over three 
seasons, the risk of hospitalization from influenza 
or pneumonia was 25 percent lower in patients 
who received adjuvanted vaccine compared with 
standard vaccine.31 In a Canadian case control 
study (N=282), adjuvanted vaccine was superior to 
standard vaccine in preventing influenza infection 
in nursing home patients.32 An Italian prospective 
cohort study of 3,173 nursing home residents with 
a mean age of 85 years reported protection rates 
of 80 percent for adjuvanted vaccine versus 
57 percent for standard-dose vaccine.33
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Figure 1: Cumulative Hospitalization Rates* in 
Adults Age ≥65 Years2

*Cumulative rate per 100,000 for laboratory-confirmed influenza 
hospitalizations in the US



Fluzone® High-Dose, which contains four times 
more antigen than standard-dose vaccine 
(60 mcg hemagglutinin of each influenza strain 
per 0.5 mL dose versus 15 mcg for standard dose), 
was licensed in the US in 2009 and has been 
approved for use in those age 65 years and older 
since the 2010-2011 season. Since introduction, 
more than 50 million doses have been distributed 
in the US, and during the 2015-2016 season, 
approximately 50 percent of US seniors who 
received any influenza vaccine received high-dose 
vaccine.34 Vaccine safety has been established in 
pre- and many post-licensure studies as well as 
in clinical use. The vaccine is associated with 
more injection site reactions compared to 
standard-dose vaccine.

In a randomized, double-blind, multicenter 
clinical trial of 3,876 adults age 65 years and older 
(mean age 73 years), high-dose vaccine elicited 
significantly higher antibody responses compared 
with standard-dose vaccine for all three influenza 
strains (A/H1N1, A/H3N3, and B).35 The high-dose 
vaccine met superiority criteria for both A strains. 

Since the introduction of the high-dose 
vaccine, five publications have reported on a 

post-licensure efficacy trial.36-40 A two-season 
randomized, double-blind trial of nearly 32,000 
adults age 65 years and older reported that 
recipients of the high-dose vaccine had a 
24.2 percent lower risk of symptomatic 
laboratory-confirmed influenza compared to 
recipients of standard-dose vaccine and the high-
dose vaccine met pre-specified FDA superiority 
criteria.36 This trial also showed that high-dose 
vaccine was associated with a 7 percent relative 
reduction in all-cause hospitalizations, an 
18 percent relative reduction in cardiorespiratory 
events potentially related to flu, and a 40 percent 
relative reduction in pneumonia.38

An economic analysis using outcome data from 
the randomized controlled efficacy trial reported 
a saving of $116 in direct healthcare payer costs 
per high-dose vaccine recipient compared to 
standard-dose vaccine recipients.39 A retrospective 
cohort study conducted by investigators at FDA, 
Centers for Disease Control and Prevention (CDC), 
and Centers for Medicare and Medicaid Services 
(CMS) of 929,730 high-dose vaccine recipients and 
1,615,545 standard-dose vaccine recipients 
reported that high-dose vaccine was 22 percent 
more effective in preventing probable influenza 
infection and 22 percent more effective in 
preventing flu-related hospitalizations and 
emergency department visits compared to 
standard-dose vaccine.41

Influenza Vaccine Options for the 
65+ Population

CDC recommends annual influenza 
vaccination for all eligible individuals age six 
months and older, optimally before the onset 
of flu activity in the community, but vaccination 
should continue for as long as influenza 
continues to circulate.42 In the US, adults age 
65 years and older currently have multiple 
vaccine options available, including high-dose 

Figure 2: Influenza Hospitalization Rates Highest 
in Adults Age ≥65 Years in the US1,22
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and adjuvanted vaccines, in addition to standard-
dose three- and four-strain vaccines (trivalent and 
quadrivalent vaccines).

Influenza vaccine effectiveness varies seasonally 
based on the match between circulating and 
vaccine strains and the specific measures of 
effectiveness that are studied.43 Vaccine 
effectiveness measures may range from 
prevention of influenza infection to prevention 
of death, with many outcome measures in 
between—each of which will result in a unique 
estimate of effectiveness. Regardless of the 
measure studied, effectiveness of the standard-
dose vaccine tends to decrease with increasing 
age. However, CDC and the medical community 
agree that vaccination with any available influenza 
vaccine, including standard-dose, is better 
than not vaccinating at all, regardless of the 
patient’s age. 

Challenges to Protecting the 65+ 
Population Against Influenza

Certain barriers to influenza vaccination may be 
more relevant for adults age 65 years and older 
compared to younger adults. Older adults are 
more likely to have chronic diseases and as these 
patients worry about managing their underlying 
medical conditions, they may overlook an annual 
influenza vaccine. Although primary care 
healthcare professionals (HCPs) are more likely 
to vaccinate in their offices, patients with chronic 
diseases may see specialists more often than 
primary care HCPs. For this reason, it is imperative 
that all HCPs, specialists and non-specialists 
alike, make a strong influenza vaccine 
recommendation to every patient during flu 
season to minimize missed opportunities.

While the universal recommendation for all adults 
to receive an annual influenza vaccination appears 
simple, there are several vaccines approved for 
the 65+ population. Older adults may be confused 
about which vaccine to get or they may have a 
preference for a vaccine that is not available in all 
locations. In all cases, vaccination should be the 
primary goal—older adults may receive the high-
dose or adjuvanted vaccine if it is available but 
should not forego vaccination in any case.

Finally, there may be cost considerations. 
Medicare provides full coverage for influenza 
vaccines, regardless of which influenza vaccine a 
patient receives. For HCPs, however, the cost to 
purchase different types of vaccine may vary and 
may influence how much and which vaccine(s) 
they stock. This may make it difficult, particularly 
for large systems, nursing homes, and community 
immunizers to stock every type of vaccine and 
provide optimal protection for older adults. 

Best Practices for Flu Prevention in 
the 65+ Population

In the US, approximately one-third of adults 
age 65 years and older forego annual influenza 
vaccination, illustrating the ongoing need for  
education and awareness among the public and 
HCPs who care for this population. Improving 
influenza vaccination coverage requires ongoing 
annual collaborative efforts among public health 
officials, advocacy groups, professional societies, 
and other vaccine stakeholders including HCPs and 
the public. All stakeholders should support and 
encourage efforts to include influenza vaccination 
in quality and performance measures, both on 
the local and national levels. A summary of key 
best practices to increase influenza vaccination 
rates in the 65+ population follows (page 7).
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Best Practices to Increase Influenza 
Vaccination Rates

Be prepared to answer patient questions 
(whether or not vaccines are provided)

While influenza vaccination recommendations 
may appear simple (annual vaccination for all), 
questions persist among HCPs, patients, families, 
and health system administrators. HCPs should be 
knowledeable about influenza vaccine options and 
armed with simple and quick answers to frequently 
asked questions (see page 10). It is important 
for both primary care HCPs and specialists to 
understand the benefits of influenza vaccines 
licensed in the US specifically for adults age 65 
years and older. A strong HCP recommendation 
is important, even in practices that do not offer 
vaccines, because it is significantly associated with 
increased vaccination uptake.12,15,44

Walk the walk and ensure all staff are 
vaccinated annually against influenza (and 
up-to-date on other recommended vaccines)
HCPs must set a good example and protect 
patients by getting vaccinated and making sure 
everyone who cares for or comes in contact 
with patients has been vaccinated. Additionally, 
practices with a vaccinated staff are less likely to 
suffer from absenteeism or presenteeism 
(employees coming to work sick and performing 
sub-optimally during winter respiratory season 
when patients most need them). Leaders need to 
make their vaccine commitment known to every 
staff member, both clinical and administrative, and 
ensure that all staff echo this commitment. Recent 
findings from CDC on vaccination coverage among 
HCPs indicate that the 2015-2016 season showed 
the highest numbers vaccinated to date, even 
among those in ambulatory care.45 This clearly 
supports important messaging to the public: 
“Your healthcare professional got vaccinated, 
shouldn’t you?”

Plan ahead for flu season 
It is often hard to plan ahead when there are so 
many competing demands on HCPs, but time spent 
planning before flu season can result in a healthier 
patient base and reduced demand for healthcare 
services during the winter respiratory virus season. 
It is important to start this preparation with staff 
early; team buy-in is essential to success. The most 
effective and successful models for increasing 
vaccination rates focus on frequent and consistent 
positive vaccine messages by all staff. Standing 
orders improve vaccination coverage and should 
be considered in all practice environments.46

Address influenza vaccination coverage gaps 
in African-American and Hispanic patients
While it is important to increase influenza 
vaccination coverage in the entire 65+ population, 
there are larger coverage gaps in African-American 
and Hispanic adults age 65 years and older 
compared to the overall population. Standardized 
offering of influenza vaccine has been shown to  
decrease disparities in vaccination coverage  
between white and non-white patient populations. 
Targeted efforts should focus on identifying and 
addressing specific concerns or knowledge 
gaps that limit influenza vaccine uptake in 
these populations. 

Partner with and utilize community resources
Check with your local public health department to 
see what vaccination services they offer and what 
information they can provide to help prepare for 
flu season. While it would be optimal for every 
US healthcare practice to provide every type of 
influenza vaccine, this is often not the case. Many 
pharmacies—both independent and national 
chains—differ in the influenza vaccine options they 
have available throughout the season. 
Influenza vaccines may also be available at senior 
and community centers, local public health clinics, 
and many retail stores. Up-to-date information on 
vaccine availability in local areas is available online 
at vaccine.healthmap.org. 
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■  AARP

■  Alliance for Aging Research

■  American Academy of Family Physicians

■  American College of Physicians

■  American Lung Association

■  Centers for Disease Control and Prevention

■  Gerontological Society of America

■   Griffith University School of Medicine 
(Australia)

■  Immunization Action Coalition

■  National Foundation for Infectious Diseases

■   University of Arkansas for Medical Sciences 
College of Medicine

■  University of Maryland School of Medicine

■  University of Michigan

■  Vanderbilt University School of Medicine

Participating Organizations 

Representatives from the following organizations 
participated in the July 2016 NFID Roundtable, 
which served as the basis for this report. 

Summary

There are now more vaccine options available 
in the US than ever before, including high-dose 
and adjuvanted influenza vaccines approved 
specifically for adults age 65 years and older, 
and in recent years, vaccine supply has met or 
exceeded demand. Medicare pays for influenza 
vaccines in full. Influenza vaccines are available 
in more locations than ever before, including 
the traditional doctor’s office, public and 
community health clinics, pharmacies, and 
workplaces.

Public health officials, medical professionals, 
professional societies, and others who are 
part of the US vaccine infrastructure must take 
advantage of every opportunity to provide 
optimal protection for adults age 65 years and 
older and continue to work collaboratively to 
remove any ongoing barriers to vaccination. 

This initiative is supported by an unrestricted educational grant from Seqirus. NFID also received funding and other 
support from Sanofi Pasteur. NFID policies restrict funders from controlling program content.



9

References
1.  Reed C, Chaves SS, Daily Kirley P, et al. Estimating influenza disease 

burden from population-based surveillance data in the United States. 
PLoS One. 2015;10(3):e0118369. doi: 10.1371/journal.pone.0118369.

2.  Centers for Disease Control and Prevention. FluSurv-NET FluView 
Interactive. www.cdc.gov/flu/weekly/. Accessed August 10, 2016.

3.  Thompson MG, Shay DK, Zhou H, et al. Estimates of deaths 
associated with seasonal influenza—United States, 1976-2007. 
MMWR Morb Mortal Wkly Rep. 2010;59(33):1057-1062

4.  Thompson WW, Shay DK, Weintraub E, et al. Mortality associated with 
influenza and respiratory syncytial virus in the United States. JAMA. 
2003;289(2):179-186.

5.  Smeeth L, Thomas SL, Hall AJ, Hubbard R, Farrington P, Vallance P. 
Risk of myocardial infarction and stroke after acute infection or 
vaccination. N Engl J Med. 2004;351(25):2611-2618.

6.  Gozalo PL, Pop-Vicas A, Feng Z, Gravenstein S, Mor V. Effect of 
influenza on functional decline. J Am Geriatr Soc. 2012;60(7):1260-1267.

7.  Pera A, Campos C, López N, et al. Immunosenescence: Implications 
for response to infection and vaccination in older people. Maturitas. 
2015;82(1):50-55.

8.  Fried LP, Tangen CM, Walston J, et al. Frailty in older adults: Evidence 
for a phenotype. J Gerontol A Biol Sci Med Sci. 2001;56(3):M146-M156.

9.  Ridda I, Macintyre CR, Lindley R, et al. Immunological responses to 
pneumococcal vaccine in frail older people. Vaccine. 2009;27(10): 
1628-1636.

10.  Yao X, Hamilton RG, Weng NP, et al. Frailty is associated with 
impairment of vaccine-induced antibody response and increase in 
post-vaccination influenza infection in community-dwelling older 
adults. Vaccine. 2011;29(31): 5015-5021.

11.  Centers for Disease Control and Prevention. Behavioral Risk 
Factor Surveillance System. www.cdc.gov/brfss/index.html. 
Accessed August 10, 2016.

12.   Nagata JM, Hernández-Ramos I, Kurup AS, Albrecht D, Vivas- 
Torrealba C, Franco-Paredes C. Social determinants of health and  
seasonal influenza vaccination in adults ≥65 years: A systematic 
review of qualitative and quantitative data. BMC Public Health. 
2013;13:388. doi: 10.1186/1471-2458-13-388. 

13.  Robert Wood Johnson Foundation. Adult immunization: Shots to 
save lives. http://healthyamericans.org/assets/files/TFAH2010 
AdultImmnzBrief13.pdf. Accessed August 10, 2016.

14.  Bhat-Schelbert K, Lin CJ, Matambanadzo A, Hannibal K, Nowalk MP, 
Zimmerman RK. Barriers to and facilitators of child influenza 
vaccine-perspectives from parents, teens, marketing and healthcare 
professionals. Vaccine. 2012;30(14):2448-2452.

15.  Johnson DR, Nichol KL, Lipczynski K. Barriers to adult immunization. 
Am J Med. 2008;121(7)(suppl 2):S28-S35.

16.  Szilagyi PG, Shone LP, Barth R, et al. Physician practices and attitudes 
regarding adult immunizations. Prev Med. 2005;40(2):152-161.

17.  Centers for Disease Control and Prevention. Vaccine effectiveness—
How well does the flu vaccine work? Questions & Answers. www.cdc.
gov/flu/about/qa/vaccineeffect.htm. Accessed August 10, 2016. 

18.  Cox NJ, Subbarao K. Influenza. Lancet. 1999;354(9186):1277-1282.
19.  Cox NJ, Fukuda K. Influenza. Infect Dis Clin North Am. 1998;12(1):27-38.
20.  Haralambieva IH, Painter SD, Kennedy RB, et al. The impact of 

immunosenescence on humoral immune response variation 
after influenza A/H1N1 vaccination in older subjects. PLoS ONE. 
2015;10(3):e0122282. doi:10.1371/journal.pone.0122282. 

21.  Okin D, Medzhitov R. Evolution of inflammatory diseases. Curr Biol. 
2012;22(17):R733-R740.

22.  Centers for Disease Control and Prevention. Estimated influenza 
illness and hospitalizations averted by vaccination—United States, 
2014-15 influenza season. www.cdc.gov/flu/about/disease/2014-15.
htm. Accessed September 8, 2016.

23.  Wong CM, Chan KP, Hedley AJ, Peiris JS. Influenza-associated 
mortality in Hong Kong. Clin Infect Dis. 2004;39(11):1611-1617.

24.  Chow A, Ma S, Ling AE, Chew SK. Influenza-associated deaths in 
tropical Singapore. Emerg Infect Dis. 2006;12(1):114-121.

25.  Feng L, Shay DK, Jiang Y, et al. Influenza-associated mortality in 
temperate and subtropical Chinese cities, 2003-2008. Bull World 
Health Organ. 2012;90(4):279B-288B. doi: 10.2471/BLT.11.096958.

26.  Hancock K, Vequilla V, Lu X, et al. Cross-reactive antibody re-
sponses to the 2009 pandemic H1N1 influenza virus. N Engl J Med. 
2009;361(20):1945-1952.

27.  Dorrington MG, Bowdish DM. Immunosenescence and novel vaccina-
tion strategies for the elderly. Front Immunol. 2013;4:171. doi:10.3389/
fimmu.2013.00171.

28.  FDA approves first seasonal influenza vaccine containing and 
adjuvant [news release]. Silver Spring, MD: U.S. Food and Drug 
Administration. www.fda.gov/NewsEvents/Newsroom/Press 
Announcements/ucm474295.htm. Accessed August 13, 2016.

29.  O’Hagan DT, Ott GS, Nest GV, Rappuoli R, Del Giudice G. The history 
of MF59® adjuvant: A phoenix that arose from the ashes. Expert Rev 
Vaccines. 2013;12(1):13-30.

30.  Frey SE, Reyes MR, Reynales H, et al. Comparison of the safety and 
immunogenicity of an MF59®-adjuvanted with a non-adjuvanted 
seasons influenza vaccine in elderly subjects. Vaccine. 
2014;32(39):5027-5034.

31.  Mannino S, Villa M, Apolone G, et al. Effectiveness of adjuvanted 
influenza vaccination in elderly subjects in northern Italy. Am J 
Epidemiol. 2012;176(6):527-533.

32.  Van Buynder PG, Konrad S, Van Buynder JL, et al. The comparative 
effectiveness of adjuvanted and unadjuvanted trivalent inactivated 
influenza vaccine (TIV) in the elderly. Vaccine. 2013;31(51):6122-6128.

33.  Iob A, Brianti G, Zamparo E, Gallo T. Evidence of increased clinical 
protection of an MF59-adjuvant influenza vaccine compared to a 
non-adjuvant vaccine among elderly residents of long-term care 
facilities in Italy. Epidemiol Infect. 2005;133(4):687-693.

34.  Data on file, Sanofi Pasteur and David Greenberg, MD, presentation 
at NFID roundtable Reinvigorating Influenza Prevention in US Adults 
Age 65 Years and Older. July 26, 2016. Bethesda, MD.

35.  Falsey AR, Treanor JJ, Tornieporth N, Capellan J, Gorse GJ. 
Randomized, double-blind controlled phase 3 trial comparing the 
immunogenicity of high-dose and standard-dose influenza vaccine in 
adults 65 years of age and older. J Infect Dis. 2009;200(2):172-180.

36.  DiazGranados CA, Dunning AJ, Kimmel M, et al. Efficacy of high-dose 
versus standard-dose influenza vaccine in older adults. N Engl J Med. 
2014;371(7):635-645.

37.  DiazGranados CA, Dunning AJ, Robertson CA, Talbot HK, Landolfi V, 
Greenberg DP. Efficacy and immunogenicity of high-dose influenza 
vaccine in older adults by age, comorbidities, and frailty. Vaccine. 
2015;33(36):4565-4571.

38.  DiazGranados CA, Robertson CA, Talbot HK, Landolfi V, Dunning AJ, 
Greenberg DP. Prevention of serious events in adults 65 years of 
age and older: A comparison between high-dose and standard-dose 
inactivated influenza vaccines. Vaccine. 2015;33(38):4988-4993.

39.  Chit A, Becker DL, DiazGranados CA, Maschio M, Yau E, Drummond 
M. Cost-effectiveness of high-dose versus standard-dose inactivated 
influenza vaccine in adults aged 65 years and older: An economic 
evaluation of data from a randomized controlled trial. Lancet Infect 
Dis. 2015;15(12):1459-1466.

40.  DiazGranados CA, Dunning AJ, Robertson CA, Talbot HK, Landolfi V, 
Greenberg DP. Effect of previous-year vaccination on the efficacy, 
immunogenicity, and safety of high-dose inactivated influenza 
vaccine in older adults. Clin Infect Dis. 2016;62(9):1092-1099.

41.  Izurieta HS, Thadani N, Shay DK, et al. Comparative effectiveness of 
high-dose versus standard-dose influenza vaccines in US residents 
aged 65 years and older from 2012 to 2013 using Medicare data: a 
retrospective cohort analysis. Lancet Infect Dis. 2015;15(3):293–300.

42.  Grohskopf LA, Sokolow LZ, Broder KR, at al. Prevention and control 
of seasonal influenza with vaccines: Recommendations of the 
Advisory Committee on Immunization Practices—United States, 
2016-2017 influenza season. MMWR Morb Mortal Wkly Rep. 
2016;65(5):1-54.

43.  Grohskopf LA, Shay DK, Shimabukuro TT, et al. Prevention and 
control of seasonal influenza with vaccines: Recommendations of 
the Advisory Committee on Immunization Practices—United States, 
2013-2014. MMWR Morb Mortal Recomm Rep. 2013;62(RR07):1-43.

44.  Nichol KL. Improving influenza vaccination rates among adults. 
Cleve Clin J Med. 2006;73:1009-1015. 

45.  Centers for Disease Control and Prevention. Influenza vaccination 
coverage among health care personnel – United States, 2015-16 
influenza season. MMWR. 2016. In press.

46.  Guide to Community Preventive Services. Increasing appropriate 
vaccination: Health care system-based interventions 
implemented in combination. www.thecommunityguide.org/ 
vaccines/healthsysteminterventions.html. 
Accessed August 17, 2016.



10

Frequently Asked Questions about Influenza Vaccination for Adults Age 65 
Years and Older
When should I get a flu vaccine?
You should get an annual influenza vaccine as soon as it is available in your area. However, as long as flu viruses 
are circulating, vaccination should continue throughout the flu season, even in January or later. 
Which flu vaccine is best for me?
If you are age 65 years or older, you may want to consider one of the flu vaccines specially approved for the 
65+ population, but getting any influenza vaccine is better than not getting vaccinated at all. 
Does the flu vaccine work?
Yes, influenza vaccines work! How well they work can vary each year because different influenza viruses circulate 
each year. Also, vaccines may not prevent infection completely as we age, but getting vaccinated can make the 
flu less severe if you do get it and also lower your risk of hospitalization, heart attack, and death, among other 
serious complications. 
I want the special vaccine for adults age 65 years and older, but I’m having trouble finding it. What should I do?
You can check vaccine.healthmap.org to see which vaccines are available in your area, or you can call local 
pharmacies or senior centers. But do not delay in getting whichever vaccine is available—it takes about two 
weeks for the influenza vaccine to become effective once administered. A vaccination deferred is often a vaccine 
not received.
I’m allergic to eggs. Can I still get a flu vaccine?
If you only get hives after exposure to eggs then you can get any influenza vaccine. If you have had a more 
serious reaction, such as swollen lips and lightheadedness, or have trouble breathing and need emergency 
medical care, you should still get vaccinated, but either in a location where a healthcare professional can 
monitor you for an allergic reaction after you have been vaccinated or with a special vaccine that is made with 
no egg allergens.
I’ve never had the flu so why do I need to get a vaccine?
There is no way to tell who will get the flu each year or how severe the illness will be. Even if you feel perfectly 
healthy, you are at higher risk of serious outcomes from the flu as you get older, including being hospitalized or 
having a heart attack or a stroke. 
Can’t the vaccine give me the flu?
The influenza vaccine cannot give you the flu. People sometimes get sick shortly after they get vaccinated and 
they assume there is a connection. This is not from an influenza infection, but could be just part of how they feel 
as their body develops immunity. Also, during the fall and winter respiratory virus seasons, people tend to get 
sick more often. There is a chance that it happens close to when you got vaccinated, but that does not mean it 
was caused by vaccination. 
What is the difference between influenza vaccines specifically approved for adults 65+ and standard 
influenza vaccines?
As people age, their immune system may not respond as well, decreasing the body’s ability to respond to 
vaccination. Influenza vaccines for those 65+ are designed to help improve the response of your immune system 
to vaccination and increase your chances of being protected against the flu. 
How do I know that the vaccines are safe?
Like all vaccines approved by the US Food and Drug Administration (FDA), all influenza vaccines have undergone 
extensive testing and research.

For additional information, visit www.nfid.org/flu
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