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ABSTRACT

Similar to the global scenario, pneumococcal diseases are a significant health concern in India. Pneumococcal
diseases occur frequently among adults and are largely preventable through vaccines. Globally, several guidelines
and recommendations are available for pneumococcal vaccination in adults. However, owing to wide variations in the
disease burden, regulatory landscape, and health-care system in India, such global guidelines cannot be unconditionally
implemented throughout the country. To address these gaps, the Indian Chest Society and National College of Chest
Physicians of India jointly conducted an expert meeting in January 2019. The aim of the discussion was to lay down
specific evidence-based recommendations on adult pneumococcal vaccination for the country, with a view to further
ameliorate the disease burden in the country. This article presents an overview of the closed-door discussion by the
expert members on clinical practice guidelines to be followed for adult pneumococcal vaccination in India.
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EXECUTIVE SUMMARY

disease. Hence, pneumococcal vaccination has potential
as a preventive strategy in the country.

Pneumococcal diseasesarea preventable set of diseases caused

mainly by Streptococcus pneumoniae (Pneumococcus).
The disease can be broadly classified into invasive and
noninvasive forms. The incidence rates of pneumococcal
disease in India in 2018 were found to be 31.3%, 22.7%,
and 13.9% among adults aged =60 years, 44-60 years,
and 18-44 years, respectively. Apart from the increased
burden of disease in the country, antibiotic resistance to
strains of S. pneumoniae is also increasing at an alarming
rate, which is an obstacle in the effective treatment of the
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PNEUMOCOCCAL VACCINATION

1. Is the use of pneumococcal vaccines for preventing
pneumococcal disease in India justifiable?

e The use of pneumococcal vaccine is worthwhile

in India, as it not only reduces the burden of
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pneumococcal disease but also leads to a positive
impact on health-care economics by reducing
overall health-care expenditure (3A).

What is the dose and route of administration for

pneumococcal vaccines?

e Two inactivated pneumococcal vaccines are
available and approved for use in the country for
preventing pneumococcal disease, viz., conjugated
13-valent pneumococcal conjugate vaccine (PCV13)
and 23-valent pneumococcal polysaccharide
vaccine (PPSV23)

* Pneumococcal vaccines are administered as
mentioned in Table 1.

What are the contraindications and precautions for

pneumococcal vaccines?

e PCV13 and PPSV23 are contraindicated if the
individual has hypersensitivity to any component
of the vaccine

e Both PPSV23 and PCV13 should not be given during
acute respiratory illness

* Caution should be exercised in individuals with
altered immunocompetence (congenital or acquired
splenic dysfunction, HIV [human immunodeficiency
virus] infection, malignancy, hematopoietic stem
cell transplant, and nephrotic syndrome), including
those at higher risk for invasive pneumococcal
disease, as such individuals may have reduced
antibody responses to immunization with the
pneumococcal vaccine

* Appropriate agents should be made available
immediately if allergic reactions occur due to the
vaccine

* In the case of pregnancy, although not
contraindicated, there is no recommendation
regarding the use of PCV13. Even the use of PPSV23
during pregnancy is not specifically recommended,
due to the lack of adequate safety data!l

e The use of pneumococcal vaccine in solid-organ
transplant recipients is not contraindicated.
However, adequate data are lacking for a proper
recommendation

* Pneumonia vaccine is not contraindicated in
rheumatoid arthritis patients!®

What is the coadministration schedule of pneumococcal
vaccines with respect to other recommended vaccines?
e Inadults, PCV13 can be concomitantly administered
with:
e Trivalent/quadrivalent inactivated influenza
vaccine
e Tetanus-diphtheria vaccine
* Diphtheria—tetanus—acellular pertussis hepatitis
B-inactivated polio-Haemophilus influenzae
Type B.
e PCV13 and PPSV23 can be administered
concomitantly with all other recommended
vaccines:

* Atthe same clinical visit, using separate syringes
and at different anatomical sites

e Atany later time with no waiting period following
the vaccination (except for the quadrivalent
meningococcal conjugate vaccine [MCV4]-D).

5. Which among PCV13 and PPSV23 should be

administered first and what is the immunization
schedule of pneumococcal vaccines for the adult
population at risk for pneumococcal disease in India?

Adults Aged 19-64 Years

Pneumococcal vaccination is usually not recommended
for healthy adults under the age of 65 years (UPP)

In immunocompetent patients with chronic conditions
such as chronic heart disease, chronic liver disease,
poorly controlled diabetes mellitus, chronic lung
disease, and in current smokers and those with
alcohol abuse, a single dose of PCV13 followed by
PPSV23 =8 weeks later is recommended (UPP) [Box 1]
In adults with a history of invasive pneumococcal
disease, those with cochlear implants, cerebrospinal
fluid (CSF) leak, or impaired splenic function (anatomic
asplenia or hyposplenism, sickle cell disease or
other hemoglobinopathy or functional asplenia or
hyposplenism), a single dose of PCV13 followed by
PPSV23 =8 weeks later is recommended (2A) [Box 1]
In all immunocompromised individuals, such as those
with HIV infection, iatrogenic immunosuppression,
chronic kidney disease, hematologic malignancy,
other solid tumor malignancies with or without
metastasis, hematopoietic stem cell transplantation and
solid-organ transplantation, administration of a single
dose of PCV13 followed by PPSV23 = 8 weeks later is
recommended (2A) [Box 1].

Adults aged 65 years or older

Vaccination with PPSV23 in all adults above 65 years of age
is recommended because of the overall higher incidence
of invasive pneumococcal disease in this age group (2A)
Vaccination with PCV13 first, followed by PPSV23,
is usually recommended for individuals who have
immunocompromising conditions, functional or
anatomic asplenia, cochlear implant, CSF leak or history
of invasive pneumococcal disease (2A). However, in this
group of patients, the decision regarding giving PCV13
before PPSV23 can be discussed on a case-to-case basis
between the physician and the patient

For adults with chronic conditions such as chronic
heart disease, chronic liver disease, poorly controlled
diabetes mellitus, chronic lung disease, and in current
smokers and those with alcohol abuse, the decision to
administer a dose of PCV13 preceding PPSV23 should
be taken jointly by the physician and the patient, on a
case-to-case basis (UPP)

Repeat vaccination with PPSV23 causes
hyporesponsiveness, and hence revaccination of an
individual with PPSV23 must be solely based on
clinical judgment.
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Table 1: Dose and route of administration for
pneumococcal vaccines

Box 1: Indian guidelines on pneumococcal vaccination
with PCV13 and PPSV23

Pneumococcal Route and dose

vaccine
PCV13

Each 0.5-milliliter (mL) suspension of intramuscular
injection is supplied in a single-dose prefilled syringe

In adults >18 years, the vaccine should be administered
as a single dose

The preferred sites of administration are the anterolateral
aspect of the thigh in infants or the deltoid muscle of the
upper arm in toddlers, children, and adults

The vaccine should not be injected in the gluteal area

or areas where there may be a major nerve trunk and/or
blood vessel

A single 0.5-mL dose of PPSV23 is administered
intramuscularly or subcutaneously only

PPSV23

PPSV23: 23-valent pneumococcal polysaccharide vaccine, PCV13:
13-valent pneumococcal conjugate vaccine

6. What are the recommendations for pneumococcal
vaccination for travelers, Hajj pilgrims, and
individuals attending mass gatherings?

e The working group for the prevention of
pneumococcal disease in Hajj pilgrims has
recommended administration of PCV13 4 weeks
before travel to Hajj, while PPSV23 can be
administered after return from the Hajj
pilgrimage!™

e The data regarding other mass gatherings such as
Kumbh Mela are lacking; however, we recommend
extrapolating the data from Hajj pilgrims to vaccinate
individuals attending large mass gatherings, as
mentioned in the above statement.

7. Why should PCV13 be administered before

PPSV23?

e PCV13 is recommended first, as it amplifies
the antipneumococcal response to subsequent
administration of PPSV23 for many common
vaccine serotypes. In line with the evidence, there
is unanimous agreement on the benefits of PCV13
over a polysaccharide vaccine, as the former has a
T-cell-dependent response and causes induction
of immunological memory and long-lasting
immunity (2A)

8. Whatisthe pneumococcal vaccination recommendation
if an individual has received PPSV23 first?

e For individuals who have already received PPSV23
initially, and where PCV13 is indicated, a single
dose of PCV13 should be administered =1 year
following the receipt of PPSV23 (UPP)

e Further revaccination with PPSV23 should be
done as per the usual regime, maintaining a gap of
5-7 years between the two doses of PPSV23

e Repeat vaccination with PPSV23 causes
hyporesponsiveness and hence revaccination of
an individual with PPSV23 must be solely based
on clinical judgment
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The Indian guidelines are different from the ACIP guidelines, in terms of
recommendation regarding vaccination with PCV13 vaccine. The ACIP
guidelines are based on the fact that in the United States, PCV13 is being
administered to all children since the year 2010, and therefore, there is herd
immunity, which prevents adults from being affected by the 13 serotypes
covered in PCV13

In India, pneumococcal vaccination in the pediatric immunization schedule
has only been incorporated recently. Thus, the concept of herd immunity

is not applicable. Hence, in the current guidelines, for individuals aged
19-64 years and with health conditions as stated above, we recommend
vaccination with PCV13 followed by PPSV23

ACIP: Advisory Committee on Immunization Practices

9. What is the recommendation on coadministration of
the two pneumococcal vaccines?

e The experts recommended that a gap of at least

8 weeks be maintained between the two vaccines and

that they should not be given simultaneously (UPP)

INTRODUCTION

Pneumonia and influenza are key clinical conditions
encountered by clinicians and pulmonologists in the
country. Several evidence-based global guidelines and
recommendations from numerous bodies are available for
pneumococcal and influenza vaccination for the diverse
adult population. However, due to differences in the disease
burden, regulatory landscape, health-care infrastructure,
and functioning in India, these global guidelines cannot
be implemented unconditionally in the region. Hence,
in the absence of country-specific structured clinical
recommendations on adult respiratory vaccination, this
document is a first-of-its-kind multidisciplinary effort to
lay down specific evidence-based recommendations on
adult pneumococcal and influenza vaccination for the
country. It further aims (1) to guide practicing clinicians
and health-care professionals in the country from various
specialties to make informed decisions about adult
respiratory vaccination and (2) to facilitate consistent
adult respiratory vaccinations in the region and further
help reduce the disease burden in the country.

METHODOLOGY

The pioneering attempt to develop easily implementable
clinical recommendations for the prevention of pneumonia
and influenza with vaccination in India was undertaken as
a joint exercise by the Indian Chest Society and National
College of Chest Physicians of India by a panel of experts at
a closed-door meeting held in Kolkata on 13 January 2019.

There were 24 expert members with four moderators and
four rapporteurs. The expert panel members included an
oncologist, pulmonologists, a nephrologist, a diabetologist,
and an infectious disease specialist. These experts were
from various parts of India. The experts critically analyzed
existing literature, including randomized clinical trials,
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systematic reviews, and meta-analyses, as well as key
global and Indian guidelines and recommendations on
pneumococcal and influenza vaccine. Evidence to frame
specific questions was obtained through a literature search
of MEDLINE (via PubMed) and Cochrane-indexed databases
on pneumococcal and influenza vaccination published
between January 1995 and December 2018. The keywords
for the literature search were as follows: definitions,
epidemiology, India, pneumonia, prevention, mortality,
vaccine, impact, elderly, serotype, safety, immunogenicity,
comorbid conditions, community-acquired pneumonia, mass
gatherings, antibiotics, guidelines, and recommendations.
These questions were formulated following discussions on
several factors unique to the Indian context.

Literature review and discussions for each disease were
coordinated by group chairs and were well documented
by rapporteurs. Discussions regarding grading of evidence
and recommendations were held independently in
four parallel-group sessions and, thereafter, in a joint
session including all the experts. A consensus-based
approach was used to arrive at the final decision on
clinical recommendations in the joint session. The
modified Grading of Recommendations, Assessment,
Development and Evaluation (GRADE) system was utilized
for categorizing the level of evidence as 1, 2, 3, or usual
practice point (UPP) [Figure 1].5!

The strength of recommendation was graded as A or B, based
on the level of evidence. Grade A should be interpreted
as “recommended,” while Grade B as “suggested.” All
aspects related to practicality, implementation, costs, and
clinical feasibility in the region at various health-care
levels were duly considered while formulating the clinical
recommendations.!®

EPIDEMIOLOGY
01. Whatis the burden of pneumococcal disease in India?

Pneumococcal diseases are a group of preventable
diseases caused by the pathogen Streptococcus
pneumoniae (Pneumococcus) and are preventable.l”
They are broadly categorized into invasive and noninvasive
forms. The invasive form leads to bacteremia, sepsis,
and meningitis. The noninvasive form, or the less
severe variant, causes sinusitis, acute otitis media,
and community-acquired pneumonia (CAP). The
noninvasive form of pneumonia can change into the severe
invasive variant when accompanied by bacteremia.”101
According to the 2016 Global Burden of Disease estimates,
pneumonia along with bronchiolitis (low respiratory
tract infection) was the leading cause of mortality and
morbidity globally."? Furthermore, according to the 2008
World Health Organization (WHO) data, Asia had the
highest burden of pneumonia, with the Indian subcontinent
contributing to a major share of the disease burden.*?

Various studies evaluating the bacteriological profiles of
invasive pneumococcal bacteria from across various parts
of India revealed the predominance of S. pneumoniae in
the country. Meningitis and pneumonia were the most
common clinical conditions found in the adult population
and were associated with a high fatality rate despite
treatment in hospital settings.[*+19

A recent laboratory-based surveillance study on invasive
pneumococcal disease (IPD) in the Indian adult population
revealed that S. pneumoniae-positive cultures were
characterized by serotype prevalence and antimicrobial

High-quality evidence backed up by consistent results from well-performed
Level 1 randomized controlled trials, or overwhelming evidence from well-executed
observational studies with strong effects

Moderate-quality evidence from randomized trials (that suffer from flaws

Level 2 in conduct, inconsistency, indirectness, imprecise estimates, reporting bias, or

Level 3

Useful practice
point (UPP)

Grade A

Grade B

other limitations)

Low-quality evidence from observational evidence or from controlled trials with
several serious limitations

Not backed by sufficient evidence; however, consensus reached by working group,

based on clinical experience and expertise

Strong recommendation to do (or not to do) where the benefits clearly
outweigh the risks (or vice versa) for most, if not all, patients

Weaker recommendation where benefits and risks are more closely balanced
or are more uncertain

NNV NV NNV N

Figure 1: Classification of level of evidence and grading of clinical recommendations
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resistance patterns. The study is consistent with findings
from previous studies in the country, which showed
pneumonia and meningitis to be the most common clinical
conditions, accounting for 39% and 24.3%, respectively,
of the total of IPD cases.*"!

Prevention of pneumonia through vaccination
02. What are the various vaccines available for
preventing pneumococcal disease in India?

At present, two inactive vaccines are recommended
and clinically used in India: PPSV23 and PCV13. The
characteristics of both vaccines are summarized in
Table 2.1421-24]

03. What is the dose and route of administration for
PPSV23 and PCV13?

Pneumococcal vaccines have a pivotal role in preventing
pneumococcal disease; the dosing and administration of
these vaccines are discussed in Table 3.1252¢

Recommendation

e The experts recommended the dose and route
of administration of the two pneumococcal
vaccines in keeping with the approved prescribing
information [Table 3].25-28]

04. Is the use of pneumococcal vaccines for preventing
pneumococcal disease in India justifiable?

Pneumococcal vaccination offers several benefits, ranging
from reduction of disease burden and mortality to a
positive economic impact. A population-based study

conducted over a 2-year period revealed CAP patients
previously vaccinated with PPSV23 to have a 40%
lower rate of mortality or intensive care unit admission
compared with nonvaccinated patients.? Pneumococcal
vaccination exerts a potentially beneficial economic
impact, as it leads to reduced usage of antibiotics
and decreased overall health-care expenditure.*” In
a retrospective study conducted among an elderly
population with chronic obstructive pulmonary
disease (COPD), elderly vaccinated patients were found
to have reduced hospitalization, mortality, and direct
medical care costs compared to unvaccinated patients.
Pneumococcal vaccines led to a 43% reduction in
hospitalization due to pneumonia."

Furthermore, PCV13 also has the potential to slow the rate
of antibiotic resistance. The vaccine exerts this effect by
preventing the disease in the first place, slowing the spread
of resistant pneumococcal serotypes (19A) and thereby
eliminating the need for antibiotics.**

Acreduction in the rate of antibiotic-resistant infection among
older adults was also observed in a laboratory-based study.
The incidence rate of pneumococcal diseases caused by
penicillin-resistant strains reduced to 8.4 from 16.4 cases per
100,000. Furthermore, the rates of resistant pneumococcal
disease caused by vaccine serotypes reduced by 87%.5?

PCV13 immunization was also found to be relatively more
cost-effective for immunocompromised individuals versus
previously recommended vaccinations.?® This benefit is
especially noteworthy for developing nations such as India.

Table 2: Detailed characteristics and serotype coverage of pneumococcal vaccines used in India

Characteristic PPSV23

PCV13

Type of vaccine
Serotype coverage

Unconjugated capsular polysaccharide antigens

Serotypes not covered
23A,34,37,7, 11, 15,23, 6C

B-cell activation

T-cell-independent immune response

Weak and short-lasting IgM immune response
Response declines in 3-5 years

Mechanism of action

1,2%,3,4,5, 6B, 7F, 8%, ON*, 9V, 10A*, 11A*, 12F*, 14,
15B*, 17F*, 18C, 19A, 19F, 20*, 22F*, 23F, and 33F*
9A, 9L, 12B, 18, 38, 10, 15, 22, 6A, 15A, 21, 35B, 9, 35F, 16F,

Capsular polysaccharides conjugated with a protein carrier
1,3,4,5, 6A** 6B, 7F, 9V, 14, 18C, 19A, 19F, and 23F

8, 9A, 12F, 9N, 9L, 12B, 20, 18, 22F, 33F, 38, 10, 15, 22, 11A,
15A, 21, 35B, 9, 35F, 10A, 16F, 23A, 34,37, 7, 11, 23, 6C
T-cell-dependent immune response

Combination of polysaccharide-protein antigen conjugate is
captured by B cells and other APC

Larger duration and boosting effect at revaccination

*Strains unique to PPSV23, **Strain unique to PCV13. APC: Antigen-presenting cell, Ig: Immunoglobulin, PPSV23: 23-valent pneumococcal

polysaccharide vaccine, PCV13: 13-valent pneumococcal conjugate vaccine

Table 3: Administration and dosage details for pneumococcal vaccines

Pneumococcal vaccine Route

Dose

PCV13%#% PCV13 is administered by intramuscular injection

The preferred sites of administration are the anterolateral
aspect of the thigh in infants or the deltoid muscle of the

upper arm in toddlers, children, and adults

The vaccine should not be injected in the gluteal area or
areas where there may be a major nerve trunk and/or blood

vessel
PPSV23125:2¢]
injection only

PPSV23 is given either by intramuscular or subcutaneous

Each 0.5-mL suspension of intramuscular injection is supplied in a
single-dose prefilled syringe

In children aged 6 weeks through 5 years, a four-dose immunization
series consisting of a 0.5-mL injection is administered at 2, 4, 6, and
12-15 months of age

Children aged six through 17 years of age should be administered a
single dose. Similarly, in adults 18 years and older, the vaccine should
be administered as a single dose

A single 0.5-mL dose of PPSV23 is administered intramuscularly or
subcutaneously only

PPSV23: 23-valent pneumococcal polysaccharide vaccine, PCV13: 13-valent pneumococcal conjugate vaccine

Lung India * Volume 37 ¢ Supplement 1 ¢ August 2020
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Recommendation

e The use of pneumococcal vaccine is worthwhile
in India, as it not only reduces the burden of
pneumococcal disease but also leads to a positive
impact on health-care economics by reducing overall
health-care expenditure.

05. What are the contraindications and precautions for
pneumococcal vaccines?

Although pneumococcal vaccines are indispensable
elements in the preventive strategy for pneumococcal
diseases, certain contraindications and precautions govern
their administration [Table 4].[242527.34-39]

Recommendations

* PCV13and PPSV23 are contraindicated if an individual
has hypersensitivity to any component of the vaccine

* Both PPSV23 and PCV13 should not be given during
acute respiratory illness. Caution should be exercised
in individuals with altered immunocompetence, CSF
leakage, severely compromised cardiovascular and/
or pulmonary function receiving the pneumococcal
vaccine, since in such cases, the pneumococcal vaccines
may not be effective in preventing pneumococcal
infection

e Appropriate agents should be made available
immediately if allergic reactions occur due to the
vaccines.

06. What is the coadministration schedule of
pneumococcal vaccines with respect to other
recommended vaccines?

Evidence indicates that coadministration or concomitant
administration of PCV13 with other vaccines (trivalent
inactivated influenza vaccine [MF59-aTIV], tetanus—
diphtheria vaccine [Td], diphtheria—tetanus—acellular

pertussis hepatitis B-inactivated polio-Haemophilus
influenzae type B [DTaP-HBV-IPV/Hib] vaccine) in the
adult as well as pediatric populations is associated with
functional opsonophagocytic activity (OPA) responses
for all serotypes, induces sufficient immunity without
significant interference, and has a good safety profile.[-4”!
All other recommended vaccines can be coadministered
with PPSV23 and PCV13 at the same visit using different
syringes or at any later date with no waiting period
following the vaccination, except the quadrivalent
meningococcal conjugate vaccine (MCV4)-D.

For the pediatric population (aged =2 years) at high risk
for invasive meningococcal disease with functional or
anatomic asplenia, two doses of MCV4-D are administered
2 months apart and =4 weeks after completion of the
PCV13 vaccine series.!*®5% Furthermore, PPSV23 and
PCV13 are inactivated vaccines.

Recommendations
e Experts recommended that in adults, PCV13 can be
concomitantly administered with:
e Trivalent/quadrivalent inactivated influenza
vaccine
e Tetanus—diphtheria vaccine
¢ Diphtheria—tetanus—acellular pertussis hepatitis
B-inactivated polio-Haemophilus influenzae type B.

e PCV13and PPSV23 can be administered concomitantly
with all other recommended vaccines:
e At the same clinical visit, using separate syringes
and at different anatomical sites
e At any later time with no waiting period following
the vaccination (except for the quadrivalent
meningococcal conjugate vaccine [MCV4]-D).

e PPSV23 and PCV13 should not be administered
simultaneously at the same visit, and a time gap of

Table 4: Contraindications and precautions for pneumococcal vaccines

Contraindication(s)

Precaution(s)

PCV 131242534391

Hypersensitivity to any component of the vaccine, including
diphtheria toxoid

Appropriate agents should be made available immediately to manage allergic
reactions that occur with the vaccine

Individuals with altered immunocompetence, including those at higher risk for IPD*,
may have reduced antibody responses to immunization with the pneumococcal

vaccine

PPSV23%

The vaccine should not be administered to individuals with a history
of anaphylactic/anaphylactoid or severe allergic reaction to any
component of PPSV23

Defer vaccination with PPSV23 in individuals with moderate or severe acute illness
Use caution and appropriate care for individuals with severely compromised
cardiovascular and/or pulmonary function in whom a systemic reaction would

pose a significant risk, individuals with altered immunocompetence and chronic
cerebrospinal fluid leakage

This vaccine does not replace penicillin (other antibiotics) prophylaxis against
pneumococcal infection. Hence, in patients who require penicillin (or other
antibiotics) prophylaxis against pneumococcal infection, such prophylaxis should not
be discontinued after vaccination with PPSV23

*Individuals with congenital or acquired splenic dysfunction, HIV infection, malignancy, hematopoietic stem cell transplant, nephrotic syndrome. IPD:
Invasive pneumococcal disease, PPSV23: 23-valent pneumococcal polysaccharide vaccine, PCV13: 13-valent pneumococcal conjugate vaccine, HIV:

Human immunodeficiency virus

S24
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at least 8 weeks should be maintained between the
administration of the two vaccines.

07. What is the immunogenicity and safety profile of
PCV13 and PPSV23?

PPSV23 has been available for clinical use for more than three
decades now and has an established, protective effect against
all-cause pneumonia in healthy adults. Evidence generated
over the years has shown that PPSV23’s effectiveness
ranges from 50% to 80% against invasive pneumococcal
forms among adults with comorbid conditions. However,
the vaccine has not shown benefit in reducing the risk
of CAP associated with seasonal influenza in the adult
population.® The major limitations associated with the
vaccine are hyporesponsiveness on repeated administration;
uncertain effectiveness for prevention against nonbacteremic
pneumococcal pneumonia; low immunological response
in adults who are immunocompromised and/or with
underlying comorbid conditions; and a decrease in clinical
protection with age in the adult population.®#¢

As PPSV23 has a T-cell-independent immune response, it
does not provide long-lasting immunity to adult patients
and, further, has no anamnestic effect upon revaccination.
Immune response to the vaccine is also found to be low
in immunocompromised adults and adults with various
underlying comorbid conditions.® A meta-analysis by
Huss et al. found little evidence in favor of the effectiveness
of PPSV23 against pneumonia in elderly patients or adults
with chronic illness.’¥ In view of such studies, in general,
PCV13 is usually preferred over PPSV23 in the older adult
population. The immunogenicity and safety profiles of
PPSV23 and PCV13 are summarized in Table 5.°%62]

08. Which among PCV13 and PPSV23 should be
administered first and what is the immunization
schedule of pneumococcal vaccines for the adult
population at risk for pneumococcal disease in India?

A single dose of PCV13 should be given first, followed
by a single dose of PPSV23. In older adults (>65 years),
a single dose of PCV13 is administered first, followed
by a single dose of PPSV23 a year later. According to
established global guidelines, adults aged =65 years
with immunocompromising conditions, functional or
anatomic asplenia, CSF leaks, or cochlear implants are
recommended a single dose of PCV13 first, followed by a
single dose of PPSV23 at =8 weeks.[**%! As enumerated
in the immunogenicity profile of the pneumococcal
vaccine [Table 5],1°%2 evidence shows that the initial single
dose of PCV13 amplifies the antipneumococcal response to
subsequent administration of PPSV23 for many common
vaccine serotypes.

Contrary to this, the administration of PPSV23 before
PCV13 results in a diminished response to subsequent
administration of PCV13 for all serotypes. These findings
have helped in providing a reasonable rationale for the

Lung India * Volume 37 ¢ Supplement 1 ¢ August 2020

recommendation for administering PCV13 first followed
by PPSV23.16768

Recommendations

Adults aged 19-64 years

* Pneumococcal vaccination is usually not recommended
for healthy adults under the age of 65 years

e Inimmunocompetent patients with chronic conditions
such as chronic heart disease, chronic liver disease,
poorly controlled diabetes mellitus, chronic lung
disease, and in current smokers and those with
alcohol abuse, a single dose of PCV13 followed by
PPSV23 =8 weeks later is recommended

* Inadults with a history of invasive pneumococcal disease,
those with cochlear implants, CSF leak, or impaired splenic
function (anatomic asplenia or hyposplenism, sickle cell
disease or other hemoglobinopathy or functional asplenia
or hyposplenism), a single dose of PCV13 followed by
PPSV23 =8 weeks later is recommended

* In all immunocompromised individuals, such as those
with HIV infection, iatrogenic immunosuppression,
chronic kidney disease, hematologic malignancy,
other solid tumor malignancies with or without
metastasis, hematopoietic stem cell transplantation,
and solid-organ transplantation, administering a single
dose of PCV13 followed by PPSV23 =8 weeks later is
recommended [Box 1].

Adults aged 65 years or older

* Vaccination with PPSV23 in all adults above 65 years
of age is recommended because of the overall higher
incidence of invasive pneumococcal disease in this age
group

e Vaccination with PCV13 first, followed by PPSV23,
is usually recommended for individuals who have
immunocompromising conditions, functional or
anatomic asplenia, cochlear implant, CSF leak, or
history of invasive pneumococcal disease. In this
group of patients, the decision regarding giving PCV13
before PPSV23 can be discussed on a case-to-case
basis between the physician and the patient

e For adults with chronic conditions such as chronic
heart disease, chronic liver disease, poorly controlled
diabetes mellitus, chronic lung disease, and in current
smokers and those with alcohol abuse, the decision to
administer a dose of PCV13 preceding PPSV23 should
be taken jointly by the physician and the patient, on a
case-to-case basis

* The experts acknowledged that repeated vaccination
with PPSV23 causes hyporesponsiveness and hence
revaccination with PPSV23 must be based only on
clinical judgment.

09. What are the recommendations for pneumococcal
vaccination for travelers, Hajj pilgrims, and
individuals attending mass gatherings?

The working group for the prevention of pneumococcal
disease in Hajj pilgrims has recommended administration
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Table 5: Immunogenicity and safety evidence summarization for pneumococcal vaccines

Publication (year) Study design and analysis

Key observations

McLaughlin ef al. (2018))  Real-world observational analysis for PCV13
in CAP patients aged >65 years
Prospective, 2-year cohort study for PCV13 in

CAP patients aged >65 years

Prato et al. (2018)P

Solanki et al. (2017)87 Open-label, single-arm study for PCV13
in individuals aged 50-65 years (post hoc
comparator studies enrolled PPSV23-naive
adults aged 50-64 years)

Randomized controlled trial PCV13 versus

placebo (3 years) in adults aged >65 years

Bonten et al. (2015)P%

Greenberg ef al. (2014)”)  Population: Vaccine-naive adults aged 60-64
years
Repeat vaccination at 12 months following
initial vaccination (3 arms)

PCV13 >PCV13

PCV13 - PPSV23

PPSV23-> PPSV23
Population: Elderly patients aged >70 years;
vaccinated with PPSV23 at least 5 years
earlier
Sequential vaccination separated by
1 year (study duration: 13 months)
PPSV23 > PCV13
PCVI13 > PCV13
Single dose of PCV 13 versus PPSV23 in
adults aged 60-64 years, vaccine-naive (study
duration: 12 months)

Jackson et al. (a) (2013)

Jackson et al. (b) (2013)"

Jackson et al. (c) (2013)?  Extension study (5 years) in vaccine-naive
adults aged 60-64 years
Repeat vaccination 4 years following initial
vaccination

PCV13 >PCV13

PCV13 > PPSV23

PPSV23-> PPSV23

Effectiveness of PCV13 proved against vaccine-type CAP in older adults

PCV13 effectiveness: 42.3% against VI-CAP in the age group with higher
vaccine uptake

PCV13 was promisingly effective against all confirmed CAP forms
PCV13 showed a robust immune response in the Indian population

Safe and well-tolerated in Indian adults aged 50-65 year

PCV13 showed a reduction of

45.6% in VT-pneumococcal CAP

45% in VT-nonbacteremic pneumococcal pneumonia

75% in VT-IPD
Serious AE and mortality profiles were comparable between two groups
Initial PCV 13 elevated antipneumococcal response to subsequent PPSV23
administration for various common serotypes
Initial PPSV23 decreased the OPA response to subsequent PCV13 for all
serotypes.

Group A with PPSV23 administered first had significantly lower OPA titers
for the majority of common serotypes (diminished immune response)
PCV13 should be administered first

PCV13 had significantly higher 1-month postvaccination OPA titers in 8 of
12 common serotypes versus PPSV23

Immune response to PCV13 was higher in adults aged 50-59 years versus
adults aged 60-64 years

Repeat PCV 13 had OPA titers significantly higher for 7 of 13 serotypes
versus after the initial vaccination. (Immune memory and recall of
antipneumococcal responses)

Repeat PPSV23 had OPA titers significantly lower for 9 of 13 serotypes
versus after the initial vaccination

AE: Adverse event, CAP: Community-acquired pneumonia, OPA: Opsonophagocytic activity, PPSV23: 23-valent pneumococcal polysaccharide vaccine,

PCV13: 13-valent pneumococcal conjugate vaccine, VT: Vaccine type

of PCV13 4 weeks before travel to Hajj, while PPSV23 can
be administered after return from the Hajj pilgrimage.®

The data regarding other mass gatherings such as Kumbh
Mela are lacking; however, we recommend extrapolating the
data from Hajj pilgrims to vaccinate individuals attending
large mass gatherings, as mentioned in the above statement.

10. Why should PCV13 be administered before PPSV23?

PCV13 should always be administered first.[®9-73]
Administration of PPSV23 8 weeks after PCV13 provides
protection against an additional 11 pneumococcal
serotypes covered by PPSV23 that are not covered by
PCV13.1% However, evidence reveals that repeated
administration of PPSV23 causes hyporesponsiveness:
The response to revaccination will not reach the levels
achieved with primary vaccination./”7%!

Although both vaccines elicit a B-cell-mediated immune
response, only PCV13 has a T-cell-dependent immune
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response, which is essential for the maturation of the
B-cell response and development of immunological
memory.7074

Recommendations

* The initial single dose of PCV13 is recommended
first, as it amplifies the antipneumococcal response
to subsequent administration of PPSV23 for many
common vaccine serotypes

¢ Turthermore, in line with the evidence, unanimous
agreement was obtained on the benefits of PCV13 over
a polysaccharide vaccine, as the former is associated
with a T-cell-dependent response and causes induction
of immunological memory and long-lasting immunity.

11. What is the pneumococcal vaccination
recommendation if an individual has received
PPSV23 first?

PCV13 should still be administered to individuals who
have already received PPSV23.1°! The Advisory Committee
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on Immunization Practices (ACIP) recommends that all
adults aged = 65 years who have already received PPSV23
receive a dose of PCV13 = 1 year after receiving PPSV23,
wherever indicated.®” Furthermore, only PCV13 produces
a T-cell-dependent response, which is essential for the
development of immunological memory and therefore,
primes the immune system for natural exposure.%757

Recommendation

e If individuals (aged =65 years) have already
received PPSV23 initially, and wherever it is indicated
to give PCV13, a single dose of PCV13 should be
administered =1 year after the receipt of PPSV23.
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