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Despite the public’s popular belief…

VACCINES
are not just for kids.

Adults need
vaccines, 

too!



What we have to UNDERSTAND

A Change in Epidemiology Caused 
by the Aging Population
● Comorbidities and chronic diseases increase with 

age
● European data: Most 65-year-olds have at least 

two chronic diseases, which account for 70–80% 
of healthcare costs. 

● Heart disease is the most common long-term illness, 
followed by lung disease, diabetes, brain ischemia, 
kidney failure, tumors, and liver cirrhosis.



Populations are getting older 
faster than in the past, which 

could make it hard for 
countries to make sure their 

health and social systems are 
ready to take advantage of 

this change.



Population of Filipino children has decreased over the 
last 20 years, while senior citizens now account for 8.5% 
(or 9.2 million) of the Philippine population as of 2020.



Immune system keeps changing as we 
get older, which affects both the innate 
and adaptive immune systems and makes 
it harder for them to make antibodies 
that work. 

• Inflammaging triggers the clinical 
manifestation of underlying pathologies

• increases older adults' susceptibility to 
infections and the severity and medical 
sequelae of infectious diseases like 
influenza, herpes zoster , pertussis, 
pneumococcal disease, and COVID-19.

Immunosenescence

Pietrobon, AJ et al. Front. Immunol., 27 October 2020. 



From the point of view of health care, an older population could mean 
more people with chronic diseases that get worse over time and more 
people who need health and social care. This would cost the health care 
system a lot of money.

As the average age of the population rises, the issue of 
vaccinations for adults is becoming more important.



Diseases that can be prevented with vaccines have big 
effects on adult death, health, and quality of life.

in older people are harder to 
treat when infectious diseases 

are also present.

90%
of deaths from flu and pneumonia 

are in people older than 65.1,2

Chronic diseases

Infectious diseases
can cause heart problems, raise the risk of getting heart 

disease, and make asthma or chronic obstructive 
pulmonary disease (COPD) symptoms worse.

1

2

3

1. Esposito, S et al. Vaccine 2018;36:5819-5824. 2. Patterson, BJ et al. Mayo Clin Proc 2019;94:763-775. 



RECOGNIZE
Vaccine-Preventable Diseases and 

Vaccination Benefits



Respiratory infections like flu and pneumonia killed more than 
1.5 million adults 50 years or older around the world in 2017, 
causing 23 million years of life lost due to early death.



FLU can cause severe damage to 
multiple body organs.

A terrible effect on the body, with problems like heart attack and pneumonia.

8x
increased risk

of stroke1

23%
experience loss of 

independence2

75%
increased abnormal 

glycemic events3

Diabetic 
complications

Loss of 
autonomy

Neurological

8x
increased risk of 
pneumonia*4

10x
increased risk of
heart attack1

Lower 
respiratory

Cardiovascular

1. Warren-Gash C, et al. Eur respir J. 2018 
2. Andrew MK, et al. J Am Geriatr Soc. 2021.
3. Samson SI, et al. J Diabetes Sci Technol. 2019
4. Kubale J et al., Clin Inf Dis. 2021







In 2011, DOH started a free flu and pneumococcal vaccination 
program for poor older people in the country. This program 
was later expanded under the National Policy on Health and 
Wellness Program for Senior Citizens (HWPSC), which aims to 
prevent functional decline and disease in old age (DOH 
Administrative Order No. 2015-0009).



Recommended vaccines for adults > 50 years old 

cost-benefit or return on investment of childhood vaccines in the
US [7], similar analyses have not been conducted among older US
adults across multiple diseases using a cohesive modeling frame-
work. Previous models have also not accounted for the shift of
the US population toward older age groups over time.

This exploratory study aimed to understand the long-term eco-
nomic return of current vaccination programs and vaccination pro-
grams with increased coverage against four vaccine-preventable
diseases in older adults in the US, accounting for population aging
over the next 30 years. An underlying burden of disease model was
used to project the current and future burden of vaccine-
preventable diseases based on vaccination coverage in 2017 [3].
The CBA was conducted to estimate the benefit-cost ratio (BCR)
and net present value (NPV) of the adult vaccination program in
the US, focusing on current vaccination coverage compared to no
vaccination and increased vaccination coverage compared to cur-
rent coverage.

2. Methods

2.1. Underlying model structure

A population-based, age-structured economic model was con-
structed to project the burden of four vaccine-preventable diseases
over time among adults aged 50 years and older. The model used
annual census projections, age-specific incidence and vaccination
coverage rates, and separate decision trees for influenza, pertussis,
HZ, and pneumococcal disease to estimate annual and cumulative
cases of disease by severity, disease-related deaths, direct medical
costs by resource use, and indirect costs. A time horizon of 30 years
was used in the model to provide adequate time to observe the
impacts of aging of the US population on the economic burden of
the diseases considered, holding all other factors constant (e.g.,
age-specific disease incidence, vaccine efficacy, disease-related
costs). The underlying burden of disease model has been previ-
ously described [3].

2.2. Cost-benefit analyses

The CBA model was structured to calculate direct and indirect
costs associated with each vaccine-preventable disease from the
burden of disease analysis as well as to calculate the number of

adults vaccinated and associated vaccine-related direct and indi-
rect costs for each of the four types of vaccines.

Benefit-cost ratios were calculated by dividing the discounted
benefits of vaccination (i.e., cost savings from cases and deaths pre-
vented by vaccination) by the discounted vaccination costs (i.e.,
vaccine acquisition and administration costs), where annual costs
were summed over a specified time horizon and discounted to pre-
sent value at an annual discount rate. A BCR greater than 1.0 indi-
cates that every dollar invested in vaccination results in more than
one dollar of savings.

Mathematically, the BCR can be expressed as:
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where Bt represents the annual direct and indirect costs savings
from cases prevented by vaccination in year t, Ct represents the
annual direct and indirect costs of vaccination in year t, t represents
the year of the analysis, r represents the discount rate, and T repre-
sents the number of years in the time horizon.

The NPV was calculated as the sum of the annual benefits (i.e.,
cost savings from cases and deaths prevented by vaccination)
minus the annual costs (i.e., vaccination costs), summed over the
specified time horizon and discounted to the present value by
the annual discount rate. A positive NPV indicates that the incre-
mental vaccination costs associated with increasing coverage will
be more than fully offset by the expected benefits. Mathematically,
the NPV for this model can be expressed as:
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where Bt represents annual costs savings from cases prevented by
vaccination in year t, Ct represents annual vaccine acquisition plus
vaccine administration costs in year t, t represents year of the anal-
ysis, r represents discount rate, and T represents the number of
years in the time horizon.

The model was used to conduct the following two primary
exploratory analyses over a 30-year period:

& Analysis 1: current vaccination coverage (2017 coverage, main-
tained for the entire time horizon) (Table 1) compared with no
vaccination. This exercise explored the value of maintaining

Fig. 1. ACIP Recommended Immunization Schedule for Adults Aged 50 Years and Older. ACIP = Advisory Committee for Immunization Practices; CDC = Centers for Disease
Control and Prevention; Td = tetanus-diphtheria. Source: Kim and Hunter [4]; CDC [25]. aIn October 2019, ACIP revised the decennial booster vaccination recommendation to
allow vaccination with either Td or Tdap every 10 years throughout life. Booster vaccination was not included in this analysis. bIn October 2017, ACIP recommended
vaccination with 2 doses of RZV for all adults aged 50 years and older, including those who have previously been vaccinated with ZVL. cIn June 2019, ACIP recommended
shared clinical decision-making between the physician and patients for PCV13 vaccination in healthy adults aged 65 years and older.

J. Carrico, S.E. Talbird, E.M. La et al. Vaccine 39 (2021) 5187–5197
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every 10 years throughout life 



cases ($96 billion averted); as a result, the estimated NPV was over
$13 billion, and the estimated BCR was approximately 1.2 in Anal-
ysis 2 (Table 4). The BCR in Analysis 2 increased over longer time
horizons and was larger for the societal perspective as compared
with the direct medical cost perspective (Table 5).

From the direct medical cost perspective, increasing vaccination
coverage was associated with approximately 33 million averted
cases of disease, $44 billion in costs of cases averted, and $59 bil-
lion in incremental vaccination costs, resulting in an NPV of
approximately -$15 billion and a BCR of 0.7 over the 30-year
period.

3.3. Deterministic sensitivity analysis

Deterministic sensitivity analyses showed that CBA results for
both Analysis 1 (BCR:1.4, range: 0.6–2.3) and Analysis 2 (BCR:
1.2, range: 0.6–1.8) were most sensitive to disease incidence, vac-
cine efficacy, and productivity costs for time required for vaccina-
tion (Fig. 4). Benefit-cost ratios remained at or above 1.0 in most
parameter value variations; the only exceptions were when lower
bound estimates were used for disease incidence and vaccine effi-
cacy parameters and when productivity losses due to disease-
related mortality were excluded from Analysis 2.

Fig. 3. Projected Cumulative (Discounted) Disease-Related Costs by Cost Category Over 30-Year Time Horizon (Societal Perspective). HZ = herpes zoster; OTC = over-the-
counter; USD = United States dollars. Notes: OTC medication costs were minimal (<0.1% of overall costs) and are therefore not visible in the figure. Costs are reported in 2018
USD.

Table 4
Cost-Benefit Analysis Results over a 30-Year Time Horizon from a Societal Perspective.

Analysis and Disease Incremental Results NPV
($ Billions)

BCR

No. of Cases Averted by Vaccination
(Millions)

Total Cost of Cases Averted
($ Billions)

Total Incremental Vaccination Cost
($ Billions)

Analysis 1: current vaccination coverage vs. no vaccination
Influenza 58.2 $112.4 $96.6 $15.8 1.16
Pertussis 0.2 $0.5 $0.4 $0.1 1.29
Herpes zoster 3.9 $24.5 $15.5 $8.9 1.57
Pneumococcal disease 2.4 $47.3 $23.5 $23.7 2.01
Total 64.7 $184.6 $136.0 $48.6 1.36

Analysis 2: increased vaccination coverage vs. current vaccination coverage
Influenza 26.6 $45.9 $45.5 $0.4 1.01
Pertussis 0.4 $0.9 $1.5 -$0.6 0.60
Herpes zoster 5.6 $34.1 $23.6 $10.5 1.45
Pneumococcal disease 0.8 $15.4 $12.2 $3.1 1.26
Total 33.3 $96.3 $82.8 $13.5 1.16

BCR = benefit-cost ratio; NPV = net present value.
Note: All outcomes are discounted at 3% per year and costs are presented in 2018 United States dollars.

J. Carrico, S.E. Talbird, E.M. La et al. Vaccine 39 (2021) 5187–5197
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Cost-benefit analysis of vaccination against four preventable diseases in older adults: 
Impact of an aging population 

J. Carrico, S.E. Talbird, E.M. Cost-benefit analysis of vaccination against four preventable diseases in older adults: 
Impact of an aging population La et al. Vaccine 39 (2021) 5187–5197 

As compared with no 
vaccination, the current 
vaccination program in 
older adults is associated 
with a BCR of 1.4 from 
the societal perspective 
over a 30-year time 
horizon, indicating that 
vaccination of older 
adults at current 
coverage levels is a good 
value for money. 



Adult vaccinations prevent substantial morbidity, disability and death among 
adults and have cost-effectiveness profiles that are considered favorable across 

multiple age- and medical indication- based recommendations.

HPV: Human Papilloma Virus; HZ: herpes Zoster; QALY: Quality-Adjusted Life Year
Adapted from: Leidner, AJ, et al. “Cost-effectiveness of adult vaccinations: A systematic review” Vaccine 37 (2019) 226–234

For influenza and pneumococcal vaccinations
- cost savings or cost-effectiveness ratios 

<$50,000/QALY 

For HPV and HZ vaccinations
- cost-effectiveness ratios 

<$100,000/QALY
Adapted From: Leidner, AJ, et al. “Cost-effectiveness of adult vaccinations



Efficacy of influenza vaccines for reducing cardiovascular deaths 
after myocardial infarction 

● 1. Fröbert O, Götberg M, Angerås O, et al. Design and rationale for the Influenza vaccination After Myocardial Infarction (IAMI) trial. A registry-based randomized clinical trial. Am Heart J. 2017;189:94-102. 2. Frøbert O, Götberg M, Erlinge D, et al. Influenza Vaccination after Myocardial Infarction: A Randomized, Double-
Blind, Placebo-Controlled, Multicenter Trial [published online ahead of print, 2021 Aug 30]. Circulation. 2021;0.1161/CIRCULATIONAHA. 121.057042.

• 1:1 double-blind, placebo-controlled, multi-centre RRCT, across 30 centres in 8 countries

• 28% (95% CI : 0.01-0.48) efficacy of  sanofi flu vaccines (TIV & QIV) vs. placebo against the composite 

of all-cause death, MI and stent thrombosis 

• 41% efficacy against cardiovascular deaths (95% CI : 0.1-0.61) and all-cause deaths (95% CI : 0.11-0.61)

The IAMI trial evaluated the effect of in-hospital influenza vaccination on death and cardiovascular 
outcomes in patients with STEMI or non-STEMI 

Vaccine
(N = 1272)

Placebo
(N = 1260)

Hazard Ratio
(95% CI) P-value efficacy

Primary Endpoints, no (%)
All-cause death, myocardial infarction, stent 
thrombosis 67 (5.0) 91 (7.2) 0.72 (0.52-0.99) 0.040 28%

Key Secondary Endpoints, no (%)

All-cause death 37 (2.9) 61 (4.9) 0.59 (0.39-0.89) 0.010 41%

Cardiovascular death 34 (2.7) 56 (4.5) 0.59 (0.39-0.90) 0.014 41%

Myocardial infarction 25 (2.0) 29 (2.4) 0.86 (0.50-1.46) 0.57 16%

Stent thrombosis 6 (0.5) 3 (0.2) 1.94 (0.48-7.76) 0.34 -0.94%

“Influenza vaccination 

should be considered as 

part of in-hospital 

treatment after MI”

*Influenza vaccine was provided by Sanofi Pasteur, which had no role in the design or conduct of the study. There were grants from Sanofi for the study and Sanofi also provided the vaccine



A global plan and vision for 
vaccines and immunization for 

the years 2021 to 2030
• uses what has been learned, considers new and 

ongoing problems, and capitalizes on new 
opportunities

• Immunization is a key part of people's right to the 
best physical and mental health and an investment 
in the future that will make the world healthier, 
safer, and more prosperous.



Strategic 
Framework



How and why immunization is important for 14 of 
the 17 Sustainable Development Goals (SDGs)



How and why immunization is important for 14 of 
the 17 Sustainable Development Goals (SDGs)



A Call for everyone in the 
community to

COMMIT
PLAN
PRIORITIZE

putting and supporting strong adult 
immunization programs on the public 
health agenda.




