Supplement to Journal of The Association of Physicians of India ■ Published on 1st of Every Month 1st April, 2015

25

Pneumococcal Vaccines – a Real World
Perspective
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Cost-Effectiveness of
Pneumococcal Vaccination

I

n the last decade, coinciding
with the widespread use of
PPV23 in elderly people, numerous
cost-effectiveness analyses were
performed in different settings. 1-10
Interestingly, although IPD has a
relatively small incidence, these
studies generally concluded that
PPV23 vaccination strategy was a
cost-effective intervention, even if
the vaccine only prevents IPD.
In the last few months, given
recent EMA and FDA approval for
the use of PCV13 to prevent IPD
and pneumococcal pneumonia
in people over 50 years old, 11,12
the potential cost-effectiveness of
PCV13 vaccination in adults has
been assessed in some simulation/
projection studies13-16. Interestingly,
similar to PPV23, all published
studies assessing cost-effectiveness
of PCV13 for high-risk and older
adults concluded in favor of
vaccination. 13-16
In the USA, in a microstimulation
projection model, the costeffectiveness of adult vaccination
strategies using PCV13 compared
with PPV23 was assessed by
Smith et al. 16 According to their
results, in the base case scenario,
administration of PCV13 as a
substitute for PPV23 in current
recommendations (i.e., vaccination
at age 65 years and at younger ages
if comorbidities are present) cost
US$28,900 per quality adjusted
life year (QALY) gained compared
with no vaccination and was more
cost effective than the currently
recommended PPV23 strategy.
Adding PPV23 at age 75 years to
PCV13 at ages 50 and 65 years
gained 0.00002 QALYs, costing

US$496,000 per QALY gained.
The CDC does not recommend
routine revaccinations with PPV23
in the general population over 65
years old because of insufficient data
on clinical benefit, particularly the
degree and duration of protection
and safety.17,18 Nevertheless, PCV13
efficacy against nonbacteremic
pneumococcal pneumonia in adults
and magnitude of possible indirect
effect from PCV13 childhood
vaccination) should be considered
before a well-informed decision
can be made.

Implications for Clinical
Practice
Pneumococcal infections remain
a major cause of morbidity and
mortality throughout the world.
Key differences between PPV23
and PCV13 are summarized in
Table 1.
The main advantage of PCV13
is that it is effective against
pneumonia than PPV23. The main
shortcoming of PPV23 is that it
may be less effective than PCV13
against vaccine-type infections
but a major advantage is that it
may provide protection against
additional serotypes. 19-22
PPV23 offers an efficacy of
approximately 50-70% against
IPD. A protective effect against
CAP has not been clearly
demonstrated. Major limitations
are that the immune response
after PPV23 can be weak in some
individuals (especially among
immunocompromised people or

those with major comorbidities),
it does not elicit long-lasting
immunity, and no anamnestic effect
occurs at revaccination. Given the
good immune response and efficacy
observed in children, the use of the
conjugate vaccine (PCV13) has
been approved for preventing IPD
and pneumonia in adults over
50 years old. In contrast with the
polysaccharide vaccine (T cellindependent immune response),
protein–polysaccharide conjugate
vaccines promise to enhance the
immune response owing to their
T cell dependent mode of action.
Efficacy data of PCV13 proven
in children (approximately 80 %
against vaccine-type IPD and 6–27%
against pneumonia) suggest that
PCVs promote a potentially better
efficacy than PPV23 in high-risk and
elderly people. Recently with the
CAPiTA study, the PCV13 efficacy
d a t a i s a va i l a b l e a n d s t r o n g l y
supports the use of this vaccine to
prevent pneumococcal pneumonia
and IPD in older adults. 23
Apart from its possible better
efficacy than PPV23, the relatively
low serotype coverage of PCV13
is an important shortcoming of
routine use of PCV13 alone in
adult populations. A sequential
strategy using both PCV13 and
PPV23 vaccines could be a way
to achieve greater effectiveness
among high-risk people
(anatomic or functional asplenia,
immunodeficiencies, leukemia,
lymphoma, multiple myeloma,
transplantations, nephrotic
syndrome or chronic renal failure,
and immunosuppressive therapy).
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Table 1: Key differences between PPV23 or PCV13 in elderly people
Vaccine Advantages
PPV23 • Long experience (licensed in 1983)
• Not expensive
• At present, relatively high serotype
coverage for IPD in elderly (60–70 %)
• Considerable efficacy proven against
IPD (50–70 %) in immunocompetent
elderly
• Cost-effective proven for elderly
people even if it only prevents IPD

Disadvantages
• T cell-independent immune response
(IgM antibody produced, response
declines in 3–5 years and no
anamnestic response at revaccination)
• Decrease in memory B cell frequency
after PPV23
• Weak immunogenicity in some
individuals
• Unclear (null to small) efficacy
against nonbacteremic pneumococcal
pneumonia. No effect on
nasopharyngeal carriage
• No efficacy demonstrated in reducing
nasopharyngeal carriage

PCV13

• No impact proven in reducing overall
pneumococcal disease burden
• Short experience (approved in 2011)

• T cell-dependent immune response
(larger duration and boosting effect at •
revaccination)
•
• High efficacy (80–90 %) against
vaccine type IPD proven in children
• Significant efficacy against
pneumococcal pneumonia (CAPiTA
study)
• Potential efficacy in reducing
nasopharyngeal carriage

Expensive
At present, relatively small serotype
coverage for IPD in the elderly (30–40
%)

• Future reduction of vaccination impact
in adults/elderly (because of probable
indirect effects from PCV13 pediatric
use)

• Considerable impact in reducing all
pneumococcal disease burden shown
by prior PCV7
Most advantages listed for PCV13 are primarily effects seen in young children

a

The best possible sequence
s h o u l d b e P C V 1 3 f o l l o we d b y
PPV23 for naıve individuals or
alternatively it could be a single
dose of PCV13 for those subjects
previously vaccinated with
PPV23. The serotype replacement
phenomenon cannot be fully
overcome by increasing the number
of serotypes in the vaccine;
therefore new technologies, such as
protein-based vaccines, are greatly
n e e d ed. P r o t e i n - b as ed vac c in e
offers the potential advantage of a
serotype-independent protection
and several are in various stages
of investigation. According to some
experts a common protein vaccine
with broad protection against
pneumococcus could be available
in the next 5–10 years. 24,25
The current position of pneumococcal
conjugate vaccine in older adults

PCV13 is approved in several
countries worldwide, including
the US, EU and India, 26,27 for use
in adults aged ≥ 50 years for the

prevention of pneumonia 27 and/or
invasive disease, 26,27 caused by S.
pneumonia serotypes included in
the vaccine.
On December 30, 2011, US-FDA
approved PCV13 for prevention of
pneumonia and invasive disease
(IPD) caused by PCV13 serotypes
among adults aged 50 years and
older. The US-FDA approved
PCV13 for an adult indication
under the Accelerated Approval
pathway, which allows the agency
to approve products for serious or
life-threatening diseases. Approval
of PCV13 for adults was based
on immunogenicity studies that
compared antibody responses to
PCV13 with antibody responses
to PPV23, a vaccine that provides
protection against IPD but for which
no consensus exists regarding
protection against non-bacteremic
pneumococcal pneumonia. 28
At t h e A C I P m e e t i n g s , t h e
recommending body identified two
critical gaps in evidence needed

to support a recommendation for
routine PCV13 use among adults.
•

No available data demonstrated
clinical efficacy of PCV13
against pneumococcal
pneumonia in adults.

•

Full impact of routine PCV13
vaccination among children on
the incidence of pneumococcal
disease caused by PCV13
serotypes in adults was not
known at that time. i.e. herd
effect (The recommending
body debated that if herd
effects of similar magnitude to
that of PCV7 are observed from
the introduction of PCV13, the
potential benefit of vaccinating
adults with PCV13 is likely to
be reduced substantially)

But
based
on
the
immunogenicity, safety data and
going by the pediatric experience
the ACIP (June 2012) recommended
routine use of PCV13 for adults
aged ≥19 years with (high risk)
immunocompromising conditions,
functional or anatomic asplenia,
cerebrospinal fluid leak, or cochlear
implants 29 ACIP recommended
PCV13 to be given first followed by
PPV23 in recommended schedules.
The ACIP decision to recommend
PCV13 use (routine) among older
adults was deferred until data
became available on the efficacy
of PCV13 against non-invasive
pneumococcal pneumonia among
adults.
A randomized placebocontrolled trial (CAPiTA trial)
was conducted in the Netherlands
amongst approximately 85,000
a d u l t s a g e d ≥ 6 5 ye a r s d u r i n g
2008–2013 to verify and describe
further the clinical benefit of PCV13
in the prevention of pneumococcal
pneumonia. The results of the
CAPiTA trial demonstrated 45.6%
(95% confidence interval [CI] =
21.8%–62.5%) efficacy of PCV13
against vaccine-type pneumococcal
pneumonia, 45.0% (CI = 14.2%–
65.3%) efficacy against vaccinetype nonbacteremic pneumococcal
pneumonia, and 75.0% (CI = 41.4%–
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Table 2: New ACIP recommendations for the use of PCV13 and PPV2330
Pneumococcal vaccine-naïve persons
• Adults aged ≥65
• One dose PCV13 followed by a dose of PPV23
years who have not • PPV23 should be given 6–12 months after PCV13
previously received
• If PPV23 cannot be given during this time window, the dose of
pneumococcal
PPV23 should be given during the next visit
vaccine or whose
•
The two vaccines should not be co-administered, and the
previous vaccination
minimum acceptable interval between PCV13 and PPV23 is 8
history is unknown
weeks
Previous vaccination with PPV23
• Adults aged ≥65 years • Should receive a dose of PCV13 if they have not yet received it
who have previously • A dose of PCV13 should be given ≥1 year after PPV23.
received ≥1 doses of
• For those for whom an additional dose of PPV23 is indicated, it
PPV23
should be given 6–12 months after PCV13 and ≥5 years after the
most recent dose of PPV23

90.8%) efficacy against vaccinetype IPD among adults aged ≥65
years. 30
In June 2014, the results of CAPiTA
trial became available and were
presented to ACIP. The evidence
supporting PCV13 vaccination of
adults was evaluated using the
G r a di n g o f Re c om m en d at i on s ,
Assessment, Development, and
Evaluation (GRADE) framework
and determined to be type 2
(moderate level of evidence); the
recommendation was categorized
as a Category A recommendation.
So finally on August 13, 2014,
ACIP recommended routine use
of PCV13 among adults aged ≥65
years. 30

The New ACIP
Recommendations
Both PCV13 and PPV23 should
be routinely administered in series
to all adults aged ≥65 years. The
recommendations for routine
PCV13 use among adults aged
≥65 years will be re-evaluated in
2018 and revised as needed. ACIP
recommendations for use of PCV13
(high risk) in adults aged ≥19
years with immunocompromising
conditions, functional or anatomic
asplenia, cerebrospinal fluid
leak, or cochlear implants remain
unchanged
The recommendations for usage
of both the vaccines are mentioned
below as well as in Table 2.
The new ACIP recommendations
strongly support the usage of

PCV13 as a routine vaccine in the
adult population for prevention
of pneumococcal disease. CAPiTA
study data did help justify the
place of PCV13 in the adult
vaccination schedule. ACIP
recommendations have laid down
the sequence of administration of
both pneumococcal vaccines e.g. it
is PCV13 that has to be used first
followed by PPV23 (because of the
strong immune response produced
by the PCV). CDC believes that
the implementation of PCV13 is
cost effective for the immediate
future. Clinicians now have
guidance on the use of PCV13 in
adults 65+ as well as in adults with
immunocompromised conditions.
These ACIP recommendations as
well as the MMWR document can
serve as a valuable reference to
other vaccine technical committees
as they consider their own policy
decisions
Pharmacoeconomic and public
health impacts are important
considerations in making decisions
on vaccination schedules in
contemporary healthcare settings.
A recent analysis conducted from
the US healthpayer perspective and
using a Markov simulation model
predicted that PCV13 vaccination
i n l i e u o f P P V 2 3 va c c i n a t i o n
would result in reductions in
cases of IPD (by ~15,000 cases) and
nonbacteraemic pneumonia (by 1.2
million cases) and considerable
savings in total healthcare (~US$3.5
billion) and societal (~US$7.4
billion) costs, based on the
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assumption that the effectiveness of
PCV13 vaccination in similar to that
of PCV7 vaccination in children. 31

Disclosure
Speaker’s bureau: Pfizer,
MSD, Sanofi, Novartis, Ranbaxy.
Advisory board: Pfizer, MSD,
Novartis.

References
1.

Sisk JE, Moskowitz AJ, Whang W, et al.
Cost-effectiveness of vaccination against
pneumococcal bacteremia among elderly
people. JAMA 1997;278:1333–9.

2.

Ament A, Baltussen R, Duru G, et al.
Cost-effectiveness of pneumococcal
vaccination of older people: a study in 5
western European countries. Clin Infect Dis
2000;31:444–50.

3.

A m e n t A , Fe d s o n D S , C h r i s t i e P.
Pneumococcal vaccination and
pneumonia: even a low level of clinical
effectiveness is highly cost-effective. Clin
Infect Dis 2001;33:2078–9.

4.

Melegaro A, Edmunds WJ. The 23-valent
pneumococcal polysaccharide vaccine.
Part II. A cost-effectiveness analysis for
invasive disease in the elderly in England
and Wales. Eur J Epidemiol 2004;19:365–75.

5.

Evers SM, Ament AJ, Colombo GL, et al.
Cost-effectiveness of pneumococcal
vaccination for prevention of invasive
pneumococcal disease in the elderly: an
update for 10 Western European countries.
Eur J Clin Microbiol Infect Dis 2007;26:531–
40.

6.

De Graeve D, Lombaert G, Goossens H. Costeffectiveness analysis of pneumococcal
vaccination of adults and elderly
persons in Belgium. Pharmacoeconomics
2000;17:591–601.

7.

Postma MJ, Heijnen ML, Jager JC. Costeffectiveness analysis of pneumococcal
vaccination for elderly individuals in
the Netherlands. Pharmacoeconomics
2001;19:215–22.

8.

Mangtani P, Roberts JA, Hall AJ, Cutts FT.
An economic analysis of a pneumococcal
vaccine programme in people aged over
64 years in a developed country setting.
Int J Epidemiol 2005;34:565–74.

9.

Merito M, Giorgi Rossi P, Mantovani J,
Curtale F, Borgia P, Guasticchi G. Costeffectiveness of vaccinating for invasive
pneumococcal disease in the elderly in the
Lazio region of Italy. Vaccine 2007;25:458–
65.

10.

Smith KJ, Zimmerman RK, Lin CJ, Nowalk
MP, Ko FS, McEllistrem MC, Roberts
MS. Alternative strategies for adult
pneumococcal polysaccharide vaccination:

28

Supplement to Journal of The Association of Physicians of India ■ Published on 1st of Every Month 1st April, 2015

a cost-effectiveness analysis. Vaccine
2008;26:1420–31.
11.

12.

13.

14.

15.

16.

17.

Jackson LA, Neuzil KM. Pneumococcal
polysaccharide vaccines. In: Plotkin SA,
Orenstein WA, Offit PA, editors. Vaccines.
5th edn. Philadelphia: Saunders Elsevier;
2008. p. 569–604.
FDA. FDA expands use of Prevnar 13 vaccine
for people ages 50 and older. US Food
and Drug Administration. 2011. http://
www.fda.gov/NewsEvents/Newsroom/
PressAnnouncements/ucm285431.htm.
Accessed 7 Oct 2014.
Rozenbaum MH, Hak E, van der Werf TS,
Postma MJ. Results of a cohort model
analysis of the cost-effectiveness of
routine immunization with 13-valent
pneumococcal conjugate vaccine of those
aged > or = 65 years in the Netherlands.
Clin Ther 2010;32:1517–32.
Kuhlmann A, Theidel U, Pletz MW, Graf
von der Schulenburg JM. Potential costeffectiveness and benefit-cost ratios
of adult pneumococcal vaccination in
Germany. Health Econ Rev 2012;2:4.
Weycker D, Sato R, Strutton D, Edelsberg
J, Atwood M, Jackson LA. Public health
and economic impact of 13-valent
pneumococcal conjugate vaccine in
US adults aged C50 years. Vaccine.
2012;30:5437–44.
Smith K J, Wateska AR, Nowalk MP,
Raymund M, Nuorti JP, Zimmerman RK.
Cost-effectiveness of adult vaccination
strategies using pneumococcal conjugate
vaccine compared with pneumococcal
polysaccharide vaccine. JAMA 2012;307:
804–12.
Advisory Committee on Immunization
Practices (ACIP). Centers for Disease
Control and Prevention (CDC). Updated

recommendations for prevention of
invasive pneumococcal disease among
adults using the 23-valent pneumococcal
polysaccharide vaccine (PPSV23). MMWR
Morb Mortal Wkly Rep 2010;59:1102–6.

20Summary%20FINAL%20version %205%
20pneumo%2030_ July_08%20_2_.pdf.
Accessed 7 Oct 2014.
25.

Nossal GJ. Vaccines of the future. Vaccine
2011;29(Suppl 4):D111–5.

18.

C e n t e r s fo r D i s e a s e C o n t r o l a n d
Prevention (CDC). Licensure of 13-valent
pneumococcal conjugate vaccine for
adults aged 50 years and older. MMWR
Morb Mortal Wkly Rep 2012;61:394–5.

26.

Prevenar 13_ suspension for injection
(pneumococcal polysaccharide conjugate
vaccine [13-valent, adsorbed]): summary of
product characteristics. London: European
Medicines Agency; 30 May 2012.

19.

Musher DM. Editorial commentary: should
13-valent protein conjugate pneumococcal
vaccine be used routinely in adults? Clin
Infect Dis 2012;55:265–7.

27.

20.

Grabenstein JD. Effectiveness and serotype
coverage: key criteria for pneumococcal
vaccines for adults. Clin Infect Dis
2012;55:255–8.

Prevnar 13_ (pneumococcal 13-valent
conjugate vaccine [CRM197 protein]);
suspension for injection (US prescribing
information). Philadelphia (PA): Wyeth
Pharmaceuticals Inc; Dec 2011.

28.

Paradiso PR. Pneumococcal conjugate
vaccine for adults: a new paradigm. Clin
Infect Dis 2012;55:259–64.

Licensure of 13-valent pneumococcal
conjugate vaccine for adults aged 50 years
and older. Morbidity and Mortality Weekly
Report (MMWR) 2012;61:394-395

29.

Use of 13-Valent Pneumococcal Conjugate
Vaccine and 23-Valent Pneumococcal
Polysaccharide Vaccine for Adults with
Immunocompromising Conditions:
Recommendations of the Advisor y
Committee on Immunization Practices
(ACIP). Morbidity and Mortality Weekly
Report (MMWR) 2012;61:394-395.

30.

Tomczyk S, Bennett NM, Stoecker C et al.
Use of 13-Valent Pneumococcal Conjugate
Vaccine and 23-Valent Pneumococcal
Polysaccharide Vaccine Among Adults
Aged > 65 Years: Recommendations of
the Advisory Committee on Immunization
Practices (ACIP). Morbidity and Mortality
Weekly Report (MMWR) 2014; 63:822-25.

31.

Weycker D, Sato R, Strutton D, et al.
Public health and economic impact
of 13-valent pneumococcal conjugate
vaccine in US adults aged C50 years.
Vaccine 2012;30:5437–44.

21.

22.

Frenck RW, Yeh S. The development
of 13-valent pneumococcal conjugate
vaccine and its possible use in adults.
Expert Opin Biol Ther 2012;12:63–77.

23.

C A P I TA To m c z y k S , B e n n e t t N M ,
Stoecker C et al. Use of 13-Valent
Pneumococcal Conjugate Vaccine and
23-Valent Pneumococcal Polysaccharide
Vaccine Among Adults Aged > 65 Years:
Recommendations of the Advisor y
Committee on Immunization Practices
(ACIP). Morbidity and Mortality Weekly
Report (MMWR) 2014;63:822-25.

24.

WHO. Health Canada consultation
on serological criteria for evaluation
and licensing of new pneumococcal
vaccines,Ottawa, Canada. 7–8 July
2008. http://www.who.int/biologicals/
publications/meetings/areas/
vaccines/pneumococcal/Executive%

