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Abstract
The population of elderly is increasing worldwide due to improved health care and
availability of newer treatment and better diagnostics. The increase in elderly population is
more in developing countries than industrialized nations. On the other hand, measures
taken to improve the quality of life of elderly are not in proportion with this rising
demographic trend in developing countries including India. Worldwide, pneumonia and
influenza are associated with high morbidity and mortality in elderly. In India, for every
1000 elderly, 16 and 77 persons suffer from chronic lung conditions and asthma. This not
only increases hospitalization but also increases the financial burden upon the aged and
their caretakers causing out of pocket expenditure on treatment. Two pneumococcal
vaccines, i.e., 13 valent conjugate and 23 valent polysaccharides are available
commercially. The majority of the elderly population reside in rural areas where treatment
facility and quality care is not available. The older population if provided with
pneumococcal and influenza vaccine, then morbidity, mortality and cost of health care and
consequent out of pocket expenditure will reduce. The studies from India regarding the cost
effectiveness of vaccines among elderly are scarce but studies in other developed nations
are available which show a dramatic reduction in morbidity, hospitalization and mortality
among vaccinated elderly persons. The inclusion of these vaccines in National
Immunization Schedule for adults over 60 years of age is the need of the hour.
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Introduction
The increase in elderly population is a
worldwide phenomenon. It is due to increased life
expectancy and decreased fertility resulting from
improvement in healthcare: the advent of
antibiotics, vaccines, newer treatments, diagnostics
and improved standards of living. The proportion of
elderly population, i.e., aged 60 years and above, is
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expected to increase from 11% in 2006 to 22% by
2050. Every second two persons celebrate their 60th
birthday in the world.1 Percentage of persons above
80 years has also increased over years. The
proportion of elderly is 7.5% in India and it is
projected to increase to 12.4% by 2026.2
The rate of growth in elderly population is
more in low and middle-income countries compared
to the developed nations. It is estimated that by
2050 more than two third of the elderly population
of the world will reside in developing countries. The
elderly are the disadvantaged section in low and
middle-income countries compared to the developed
nations due to poverty, illiteracy, low status and
lack of quality health care.1
The health problems faced by the elderly are
unique compared to other age groups. The
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prevalence and severity of infectious diseases are
higher in the aging population due to the decrease
in immune function.3 Not only infectious diseases
but also the prevalence of the non-communicable
diseases is greater in the elderly. They need
specialized long-term care through trained
personnel. Unfortunately, the current health
systems, particularly in developing countries are
poorly designed to meet chronic care needs of the
graying mass. Worldwide, Pneumonia and
Influenza are included in top 10 causes of death in
the elderly. Cough and cold are the third most
commonly reported morbidity among elderly. In
India, for every 1000 elderly persons, around 16
and 77 individuals suffer from chronic lung
conditions and asthma, respectively. Financial
reason is the major issue for not seeking
appropriate health care among rural elderly.4 In
this context currently available pneumococcal and
flu vaccines can be administered to older persons
and episodes of illness, hospitalization, as well as
financial burden on family members can be reduced
to a great extent.
Vaccines recommended for the elderly
The elderly persons are more prone to
infection due to decreased immune response. In this
article following vaccines will be emphasized for the
elderly population.
1. Pneumococcal vaccine
2. Influenza vaccine
A. Pneumonia
vaccination

and

recommendations

for

Pneumonia, an infection of lungs affects
millions of people worldwide. Common signs include
cough, fever, and difficulty in breathing. Adults
above 65 years and children below five years are
particularly at risk.
Pneumonia is caused by viruses, bacteria, and
fungi. Common causes of viral pneumonia are
influenza & Respiratory Syncytial Virus and among
bacterial pneumonia, most common cause is
Streptococcus pneumoniae.5
Disease burden
Data regarding morbidity & mortality due to
Pneumonia are rare in India but studies in the US
reports Pneumococcal pneumonia and invasive
bacterial disease (IBD) like meningitis and blood
stream infections, kill 18,000 adults above 65 years
annually. In the US, pneumococcal disease kills one
in every four to five adults infected by it.6
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The figure in India and other developing
countries could be many times more.7 World Health
Organization (WHO) estimated that the mortality
associated with Lower Respiratory Tract Infection
(LRTI) is twice higher in adults above 65 years (256
per 1,00,000 persons) compared to children less
than 14 years (108 per 1,00,000 persons) in India.6
The IBIS study (Invasive Bacterial Infection
Surveillance) conducted in India by INCLEN
during 1993 to 1997 revealed that one fourth of
patients diagnosed with Invasive Pneumococcal
Disease (IPD) were adults above 50 years of age.8
The diagnosis of IPD is based on blood culture and
demonstration of antigen. These kinds of diagnostic
tests are not available at District Hospitals and
below and many of the IPD cases go underreported.
Risk factors
The
risk
of
acquiring
Pneumococcal
pneumonia and IPD is highest in elderly and under
five children. Certain other factors which enhance
infection are environmental (overcrowding, indoor
air pollution, smoking); presence of pulmonary or
systemic diseases (asthma, COPD, Diabetes
Mellitus, chronic kidney disease, nephrotic
syndrome, post-splenectomy, sickle cell disease,
haemoglobinopathies, chronic heart failure, cardiomyopathies, cirrhosis of liver; immunodeficiency
conditions such as HIV infection, malignancies,
transplant recipients, chemotherapy etc.9
Serotypes of Pneumococcus
More than 90 serotypes of Pneumococcus
responsible for disease have been isolated, but few
of them cause invasive disease. IBIS study revealed
serotype 1 is mostly responsible for invasive disease
followed by 3, 4, 5, 6, 7, 8, 12, 15 & 19.10 The
Polysaccharide component of Pneumococcal capsule
is serotype specific. Antibodies generated against
these capsular polysaccharides are protective.
Pneumococcal Vaccines
There are two types of vaccines available for
prevention of pneumococcal pneumonia:
1. Pneumococcal polysaccharide vaccine (PPV 23),
23 valent
2. Pneumococcal Conjugate Vaccine (PCV 13), 13
valent
PPV 23 contains 25 micrograms of purified
capsular polysaccharide of 23 different serotypes of
S. pneumoniae. The immune response is very poor
in children less than two years. The antibody levels
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decline
gradually
over
2-10
revaccination might be required.

years;

thus

PCV 13 is conjugated with non-toxic
diphtheria protein. It is currently prescribed for
immunizing children above six weeks. The other
advantage is the existence of immunological
memory. The higher cost and fewer serotypes
coverage are the drawbacks of PCV 13.5
Table

1. Comparison
vaccines

Characteristics PPV 23

between

Pneumococcal

PCV 13

Dose & route

A single dose of 0.5 A single dose of
ml intramuscular or 0.5 ml
subcutaneously
intramuscularly

Storage

2-8°C

Revaccination

Required in
Not required
immuno-suppressed
persons

Safety

Safe and well
tolerated

Side Effects

Commonly
pain,
erythema,
mild
fever, myalgia.
Rarely
serious
react-ions such as
anaphylaxis, serum
sickness, etc.
Both localized and
systemic symptoms
are seen more in
PPV 23 than PCV
13.

Efficacy and cost-effectiveness of
Pneumococcal vaccine
One study demonstrated that PCV 13 is
efficacious in reducing the incidence of vaccine-type
Community Acquired Pneumonia and vaccine type
IPD in a population of 65 years and above with or
without co-morbidities. In follow-up studies, it has
been seen that the protection offered by the vaccine
is maintained even beyond four years.12
A study conducted in CMC, Vellore reported
that the serotype coverage of PPV 23 was observed
to be 83% in IPD isolates for adults over 60 years.
The serotype coverage of PCV 13 was found to be
77% of IPD isolates in the same age category. Even
13 valent PCV covered all multidrug resistant serotypes.13 Another multicentric study conducted by
ASIP (Alliance for Surveillance of Invasive Pneu-

mococci) in India found that 70% of isolates found
in patients are covered in all available vaccines.14
Justification of Pneumococcal vaccination in
elderly
The morbidity and mortality associated with
LRTI and invasive pneumococcal disease are higher
in the elderly population. Secondly, the list of
Antibiotic resistant strains is ever increasing. The
aged persons also suffer from life-threatening
complications more in comparison to healthy adults
below 50 years. Moberly et al. found that 23 valent
polysaccharide vaccine substantially reduces
invasive pneumococcal disease.15 Many developed
countries have included the 13 valent PCV vaccine
in the childhood immunization program. Reports
show the immunization in children had consistently
reduced the incidence of pneumococcal disease
among adults due to the creation of herd immunity.
In India, where less than 1% children receive the
pneumococcal vaccine, the issue of adults being
protected through herd immunity is quite
unrealistic. Thus, the introduction of pneumococcal
vaccine in the elderly age group will be a costeffective public health approach.
Recommendations
1. US FDA has licensed the use of PCV 13 for
prevention of Pneumonia and IPD in adults
aged 50 years and above in 2011.
2. European Medicine Agency has approved PCV
13 to be used in adults above 18 years.
3. Association of Physicians of India also endorses
the use of pneumococcal vaccines in adults.
4. Advisory Committee on Immunization Practices
recommends routine use of PCV 13 & PPV 23 in
series to all persons aged 65 years and
above.16,17
Table 2. CDC recommendation of vaccination in
persons aged ≥ 65 years16-19
Centre for Disease Control and Prevention (CDC)
recommendation (2014)
Not previously
vaccinated

A dose of PCV 13 to be given followed
by a dose of PPV 23, 6-12 months
after

Previously
vaccinated with
only PPV 23

A dose of PCV 13 (if not taken
earlier) one year after vaccination
with PPV 23

PPV 23 received at PCV 13 at age ≥ 65 years and PPV 23
age < 65 years
after 6-12 months
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B. Influenza and vaccine recommendations
Influenza, a respiratory illness in humans, is
caused by A & B Influenza virus. However, worldwide most of the infections are caused by Influenza
A virus. It can cause mild to severe illness.
However risks of complications, hospitalization and
case fatality, is higher among persons aged 65 years
and more.20
Disease burden

4. Gullain Barre Syndrome (GBS) is a rare
side effect of vaccination.
Precautions – vaccination is usually avoided if
a person suffers from moderate to acute illness,
persons with egg allergy and GBS within six weeks
after previous influenza vaccination.
Contraindications – history of severe allergic
reaction / anaphylaxis after the previous dose of
vaccine
Efficacy of Influenza vaccine

Data on morbidity and mortality related to
Influenza are mostly available from industrialized
countries. In USA, 20,000 - 40,000 deaths and over
2,00,000 hospitalizations occur annually due to
Influenza. A study conducted in USA estimated
that mortality due to complications of Influenza is
highest in elderly persons aged 65 years and above.
The average number of deaths was 98.3 per
1,00,000 persons aged 65 and above and is followed
by 7.5 in persons 50-64 years and 0.4 - 0.6 among
persons between 0-49 years. Various studies have
revealed that vaccination reduces clinical illness by
70-90% in healthy adults less than 65 years.21
Types of Influenza vaccine
Two types of Influenza vaccines, i.e., killed or
inactivated and live attenuated vaccines are
available commercially. But for vaccination in
elderly persons, only inactivated vaccines are
recommended. The live vaccine is recommended for
healthy persons between 2 – 50 years.
The inactivated vaccine contains two strains
of Influenza A virus (H3N2 and H1N1) and one
Influenza B virus. The strains used for preparation
of vaccine are antigenically equivalent to the
currently circulating strains.22,23
Administration of Trivalent
Influenza Vaccine (TIV)23
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Inactivated

Dose – a single dose of 0.5 ml given
intramuscularly.
Storage – between 2-8°C and not to be frozen.
Revaccination – every year
Adverse events following immunization
(AEFI) –
1. Usually minor systemic side effects such as
fever and malaise are seen.
2. Localized pain and tenderness are usual
features.
3. Allergic reactions (hives, angio-oedema,
anaphylaxis) are rare.

A study conducted between 1998–2000
reported a significant reduction in hospitalizations
for cardiac disease, cerebrovascular disease,
pneumonia and influenza in vaccinated elderly
persons aged 65 years and above.24 Randomized
controlled trials provide evidence on decreased
mortality in vaccinated elderly persons aged 65
years and above.25,26 The decrease in mortality is
more in elderly patients with COPD.
Recommendation
Advisory
committee
on
immunization
practices (ACIP) recommends Influenza vaccine for
persons aged 50 years and above annually.22
Conclusion
The aged people not only suffer from frequent
episodes of illness but the disease severity is also
higher due to the age-related decline in immunity.
The diseases result in a lot of expenditure and
consequently decreased quality of life among
elderly. It is estimated that vaccines can prevent
more than half of deaths due to pneumonia and
influenza. In developed countries, the vaccine
coverage among elderly is higher. Various studies
all over the world have proved that vaccination of
adults with the pneumococcal vaccine is a cost
effective approach for prevention of pneumonia &
IPD. Similarly, influenza vaccination has decreased
the rate of hospitalization. If the immunization for
elderly is included in the National Immunization
Program, it will benefit the elderly population and
decrease complications, chronic long term care and
its associated cost. However, further research is
required to prove the efficacy and cost-effectiveness
of pneumococcal and influenza vaccines among
elderly in India.
References
1.

United Nations Population Fund. Aging in the
twenty first century: A celebration and a challenge.

178

Journal of The Indian Academy of Geriatrics, Vol. 11, No. 4, December, 2015
Executive summary. Available from https://www.
unfpa.org/sites/default/files/pub-pdf/UNFPA-ExecSummary.pdf [accessed on 23/07/15]

2.

3.

Ministry
of
Statistics
and
Programme
Implementation, Govt. of India. Situation analysis of
the elderly in India. June 2011. Available from
http://mospi.nic.in/mospi_new/upload/elderly_in_indi
a.pdf. [accessed on 21/07/15]
Weinberger B, Brandstetter D, Schwannninger A, et
al. Biology of immune responses to vaccine in Elderly
persons. Clinical Infectious Diseases 2008;46:10781084. available at http://cid.oxford journals.org
[accessed on 08.01.15]

4.

United Nations Population Fund. Report on status of
elderly in select states of India. 2011. Available from
http://countryoffice.unfpa.org/india/
drive/Ageingin
India-Surveyinstruments.pdf [accessed on 23/07/15]

5.

Pneumococcal disease. Epidemiology and prevention
of vaccine preventable diseases. The Pink Bookcourse text book. 13th edition. Hamborsky J., Kroger
A, Wolfie C. Available at http://www.cdc.gov/vaccines/
pubs/pinkbook/downloads/pneumo.pdf [accessed on
09/07 /15]

6.

World Health Organization. Death and DALY
estimates for 2004 by cause for WHO member states.
Available
from
www.who.int/healthinfo/global_
burden_disease/estimates_country/en/index.html.
[accessed on 24/07/15]

7.

Thomas K, Kesavan L, Veeraraghavan B, et al.
Invasive pneumococcal disease associated with high
case fatality in India. Journal of Clinical
Epidemiology 2013; 66:36-43.

8.

Invasive Bacterial Infection Surveillance (IBIS)
Group, International Clinical Epidemiology Network
(INCLEN).
Prospective
multicentre
hospital
surveillance of Streptococcus pneumoniae disease in
India. Lancet.1999; 353:1216-21.

9.

Musher DM. Pneumococcal infections. In Kasper DL,
Braunwald E, Fauci AS, et al. (editors). Harrison’s
Principles of Internal Medicine, 16th edition. New
York: McGraw-Hill;2005.pp.806-814.

10. Jackson LA., Gurtman A., van Cleef M., et al.
Immunogenicity and safety of 13 valent pneumococcal conjugate vaccine compared to a 23 valent
pneumococcal polysaccharide vaccine in pneumococcal vaccine naive adults. Vaccine 2013; 3(35):35773584.
11. World Health Organization. 23 valent pneumococcal
polysaccharide vaccine. WHO position paper. Wkly
Epidemiol Rec 2008;83:373-384.
12. Bonten M., Huijts S., Bolkenbaas M., et al. Polysaccharide conjugate vaccine against pneumococcal
pneumonia in adults. N Engl J Med 2015; 372:11141125.

13. Molander V, Elisson C, Balaji V, et al. Invasive
pneumococcal infections in Vellore, India: Clinical
characteristics and distribution of serotypes. BMC
Infect Dis 2013; 13(1):532.
14. Manoharan A. Surveillance of invasive disease
caused by Streptococcus pneumoniae or Haemophilus
influenza or Neisseria meningitides in children (<5
years) in India. Available from www.asipindia.org/
ESPID2013.pdf. [accessed on 26/07/15]
15. Moberly SA, Holden J. Tatham DP, et al. Vaccines
for preventing pneumococcal infection in adults.
Cochrane Database Syst Rev 2008;1:CD000422.
16. Tomczyk S, Bennret M, Stoecker C, et al., Centre for
Disease Control and Prevention. Use of 13 valent
pneumococcal conjugate vaccine and 23 valent
pneumococcal polysaccharide vaccine among adults
aged ≥65 years: recommendation of Advisory
Committee on Immunization Practices (ACIP).
MMWR
2014;63(37):822-825.
Available
at
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm63
37a4.htm [accessed on 30/6/15]
17. Centre for Disease Control and Prevention. Use of 13
valent pneumococcal conjugate vaccine and 23 valent
pneumococcal polysaccharide vaccine for adults with
immuno-compromising conditions: Recommendations
of the Advisory Committee on Immunization
Practices (ACIP). MMWR 2012; 61(40):81619.
18. Centre for Disease Control and Prevention. Use of 13
valent pneumococcal conjugate vaccine and 23 valent
pneumococcal polysaccharide vaccine among adults
aged ≥65 years: Recommendation of Advisory
Committee on Immunization Practices (ACIP).
Morbidity and Mortality Weekly Report 2014;
63(37):822-825. Available at http://www.cdc.gov/
mmwr/preview/mmwrhtml/mm6337a4.htm [accessed
on 30/6/15]
19. Centre for Disease Control and Prevention. Updated
recommendations for prevention of invasive
pneumococcal disease among adults using the 23
valent
pneumococcal
polysaccharide
vaccine
(PPSV23). Morbidity and MMWR 2010; 59(34):110206
20. Influenza. Epidemiology and prevention of vaccinepreventable diseases. The Pink Book- course text
book. 13th edition. Hamborsky J, Kroger A, Wolfie C.
Available
at
http://www.cdc.gov/vaccines/pubs/
pinkbook/downloads/flu.pdf [accessed on 09/07 /15]
21. Thomson WW, Shay DK, Weintrub E, et al. Mortality
associated with influenza and respiratory syncytial
virus in the United States. JAMA 2003;289:179-186.
22. Fiore AE, Shay DK, Haber P, et al. Advisory
Committee on Immunization Practices (ACIP),
Centre for Disease Control and Prevention (CDC).
Prevention and control of influenza. Recommend-

Vaccines for the Elderly, a Small Step for Improved Quality of Life
ations of the Advisory committee on immunization
practices, 2007. MMWR Recomm Rep. 2007; 56: 1-54.
23. World Health Organization. Influenza vaccines.
Weekly Epidemiological Record 2005; 33:279-287.
24. Nordin J, Mullooly J, Poblete S, et al. Influenza
vaccine effectiveness in preventing hospitalizations
and deaths in persons 65 years and older in
Minnesota, New York, and Oregon: Data from 3
health plans. J Infect Dis 2001; 184:665-670.

179

25. Menon B, Gurnani M, Aggarwal B. Comparison of
outpatient visits and hospitalizations, in patients
with chronic obstructive pulmonary disease before
and after influenza vaccination. Int J Clin Pract
2008; 62:593-598.
26. Nichol K, Nordin J, Mullooly J, et al. Influenza
vaccination and reduction in hospitalizations for
cardiac disease and stroke among elderly. N Engl J
Med 2003; 348:1322-1332.

