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Streptococcus pneumoniae (pneumococcus) is an important pathogen with high morbidity and mortality worldwide.
Pneumococcal vaccine is an important measure to reduce the pneumococcal disease burden. Currently, two
pneumococcal vaccines are available in adults, including 23-valent pneumococcal polysaccharide vaccine (PPV23) and
13-valent pneumococcal protein-conjugate vaccine (PCV13). PCV13 consists of capsular polysaccharides derived from
the 13 most common types that cause invasive diseases (serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19F, 19A, and 23F).
PPV23 covers 10 additional serotypes compared to PCV13, but it does not include serotype 6A. Even though limited in the
number of serotypes, PCV13 has several important advantages over PPV23: T-cell dependent superior immunogenicity,
booster effect, absence of hypo-responsiveness and protective effect on pneumonia. Although PPV23 is effective to
prevent 50% to 80% of invasive pneumococcal diseases, it may be ineffective for high-risk immunocompetent and
immunocompromised patients. In adults, the choice of pneumococcal vaccine should be based on the severity of
underlying medical conditions and local serotype distribution. Serotype distribution is quite variable temporally and
geographically. Continuous sero-surveillance is essential for the establishment of optimal vaccination strategy.
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Table 1. Comparison of pneumococcal vaccine composition

Type Adjuvant Conjugation method  Carrier protein content Polysaccharide content KFDA approval
PPV23? None None None All STs: 25 pg Adults aged =50 yr and children
(Pneumo 23) (=2 yr) with high-risk conditions
PCV10Y Alum Bifunctional spacer ~ NTHi protein D: 9-16 ug STs 1,5, 6B, 7F, 9V, 14, 23F: 1 ug  Infants and children (6 wk-59 mo)
(Synflorix) Tetanus toxoid: 5-10 ug ~ STs 4, 18C, 19F: 3 g
Diphtheria toxoid: 3-6 pg
PCV13? Alum Reductive animation ~ CRMg7: 32 g ST 6B: 4.4 ug Infants, children and adults (=6 wk)
(Prevenar 13) Other STs: 2.2 ug
PCV7Y Alum Reductive amination ~ CRMq;: 20 g ST6B:4 g Infants and children (6 wk-59 mo)
(Prevenar)

Other STs: 2 ug

KFDA, Korea Food and Drug Administration; PPV, pneumococcal polysaccharide vaccine; ST, serotype; PCV, pneumococcal protein-conjugate vaccine.
JPPV23 includes serotypes 1, 2, 3, 4, 5, 6A, 6B, 7F, 8, 9V, 9N, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19F, 19A, 20, 22F, 23F, and 33F; "PCV10 includes serotypes 1, 4, 5,
6B, 7F. 9V, 14, 18C, 19F, and 23F; “PCV13 includes serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, and 23F; PCV7 includes serotypes 4, 6B, 9V, 14, 18C, 19F,

and 23F.
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Table 2. Pros and cons of pneumococcal vaccines: PPV23 vs. PCV13

Pros Cons

PPV23 Diverse serotype coverage
Long-term clinical experience independent response)
Low vaccine cost Booster effect (-)
Proven efficacy against invasive Hyporesponsiveness (+)
pneumococcal diseases Suppression of NP carriage (-)
(50% to 80%) Protective efficacy against
pneumococcal pneumonia (-)

Poor immunogenicity (T-cell

PCV13  Superior immunogenicity (T-cell
dependent response)

Booster effect (+)
Hyporesponsiveness (-)
Suppression of NP carriage (+)

Protective efficacy against
pneumococcal pneumonia (+)

Limited serotype coverage
Short clinical experience
High vaccine cost

PPV23, 23-valent pneumococcal polysaccharide vaccine; PCV13, 13-valent
pneumococcal conjugate vaccine; NP, nasopharyngeal.
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Table 3. Pneumococcal vaccine recommendations by Advisory Committee on Immunization Practices in
adults aged =19 years with underlying medical conditions

. ) . . PCVI3 PPV23 recommendation”
Risk categories Medical conditions recommendation” — —
Vaccination Revaccination
Immuno- Chronic heart diseases” +
competent Chronic lung diseases +
persons
Diabetes mellitus +
Cerebrospinal fluid leak ++ ++
Cochlear implant ++ ++
Alcoholism +
Chronic liver diseases +
Smoking +
Functional or anatomical asplenia ++ ++ +
Immuno- Congenital immunodeficiency ++ ++ +
compromised HIV infection ++ ++ +
persons
Chronic renal failure ++ ++ +
Nephrotic syndrome ++ ++ +
Leukemia ++ ++ +
Lymphoma ++ ++ +
Generalized malignancy ++ ++ +
latrogenic immunosuppression” ++ ++ +
Solid organ transplant ++ ++ +
Multiple myeloma ++ ++ +
Congenital immunodeficiency ++ ++ +

PCV13, 13-valent pneumococcal conjugate vaccine; PPV23, 23-valent pneumococcal polysaccharide vaccine;
HIV, human immunodeficiency virus

“Recommendation (+, single-dose vaccination; ++, sequential PCV13-PPV23 vaccination; +, optional vaccina-
tion by clinical decision based on the severity of co-morbid diseases), “Uncomplicated hypertension is ex-
cluded; “Chronic obstructive pulmonary diseases, emphysema and asthma are included; “lmmunosuppressive
drugs include long-term systemic steroids and radiation therapy.
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Table 4. Cost-effectiveness studies comparing PCV13 versus PPV23 in adults

Song JY - Cheong HJ - Pneumococcal vaccine

Smith et al. [3] (US) Weycker et al. [29] (US) Wu et al. [30] (Taiwan) Ordonez et al. [28] (Colombia)
Age group (yr) >50 >50 >65 >50
Source for IPD US CDC surveillance US CDC surveillance Taiwan CDC surveillance US data from Weycker et al. [29]
Source of CAP US Nationwide inpatient sample ~ Pneumonia impact study Taiwan NHIRD US data from Weycker et al. [29]
estimate and national hospital
discharge survey
Outpatient pneumonia Not included Included Included Included
Source for serotype US CDC surveillance US CDC surveillance Taiwan CDC surveillance Regional vaccine system
coverage (SIREVAT)
Herd effects Rate (IPD and CAP) adjusted Rate (IPD and CAP) adjusted No adjustment No adjustment
down down
PPV23 effect on IPD Age-based effectiveness on covered serotypes
PPV23 effect on CAP None
PCV13 effect on Pneumococcal CAP (30% of All-cause CAP based on All-cause CAP based on All-cause CAP based on
non-bacteremic CAP  all-cause CAP) based on IPD pediatric studies and adjusted  pediatric studies and pediatric studies and adjusted
effectiveness (50-64 yr, 82% of for age (50-64 yr, 25%; 65-74  adjusted for age (65-74 for age (50-64 yr, 24%; 65-74
IPD; =65 yr, 75% of IPD) yr, 24%; 75-84 yr 23%; =85 yr, 24%; 75-84 yr, 23%; yr, 22%; 75-84 yr, 20%)
yr, 22%) >85yr, 22%)
PPV23 waning Based on previous publications Based on previous publications  Based on previous Not considered
publications
PCV13 waning By expert panel (less than PPV23)  50% of PPV23 waning rate 50% of PPV23 waning rate  50% of PPV23 waning rate
Outcome measure ICER ICER Cost saving ICER and cost saving
Recommendations PCV13 is recommended PCV13 is recommended PCV13 is recommended PCV13 is recommended
Old adults =65 yr Old adults =50 yr Old adults =65 yr Old adults =50 yr
High-risk young adults Revaccination (every 5-10 yr)

PCV13, 13-valent pneumococcal conjugaye vaccine; PPV23, 23-valent pneumococcal polysaccharide vaccine; IPD, invasive pneumococcal disease; CDC, Centers
for Disease Control and Prevention; CAP, community-acquired pneumonia; NHIRD, National Health Insurance Research Database; ICER, incremental cost-effective-

ness ratio.
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