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The Vaccines
Pneumococcal vaccines are characterised by the number of Streptococcus pneumoniae serotype antigens that they contain and
whether or not these antigens are conjugated to a protein carrier. The older pneumococcal vaccines are unconjugated (also called
polysaccharide vaccines - PPSV) whilst the newer vaccines are conjugated (also called conjugated vaccines - PCV).
Currently available PPSV contain 23 purified capsular polysaccharide antigens of Streptococcus pneumoniae, serotypes. PCV
consists of protein-polysaccharide combinations and contain a variable number (7, 10 or 13) of capsular polysaccharides antigens
bound to a protein carrier (non-toxic diphtheria toxin CRM197, or D-protein of Haemophilus influenzae). PCVs induce immunological
memory in children less than 2 years of age. PCV13 is also approved for use in adults 50 and older.

Types of vaccines
Vaccine antigens
Unconjugated Pneumococcal 23-valent vaccine
(PPSV)
- consists of 25 µg of each capsular polysaccharide
antigens from the following serotypes - 1, 2, 3, 4, 5,
6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 15B, 17F,
18C, 19A, 19F, 20, 22F, 23F and 33F.
Conjugated
(PCV)

Excipients
Dissolved in isotonic
saline solution with
phenol (0.25%) or
thiomersal (0.01%)
added as
preservative.

Pneumococcal conjugate 7-valent vaccine
– consisting of 2-4 µg of capsular polysaccharide
antigens from the following serotypes - 4, 6B, 9V,
14, 18C, 19F, 20, and 23F conjugated to non-toxic
diphtheria toxin (CRM197).
Aluminium
Pneumococcal conjugate 13-valent vaccine
phosphate
– consisting of 2 – 4 μg polysaccharides of the
No preservatives
capsular antigens of Streptococcus pneumoniae
PCV13 also
serotypes 1, 3, 4, 5, 6A, 7F, 9V, 14, 18C, 19A, 19F, contains polysorbate
and 23F, individually conjugated to a nontoxic
80, and succinate
diphtheria CRM197).
buffer.
Pneumococcal conjugate 10-valent vaccine
– consisting of 1 microgram of polysaccharide for
serotypes 1, 5, 6B, 7F, 9V, 14 and 23F, and 3
micrograms of serotypes 4, 18C and 19F.

Adverse events
Mild adverse events
Pneumococcal polysaccharide vaccine (unconjugated) - is considered very safe. Most common adverse events were reported
in >10% of subjects vaccinated with Pneumococcal 23-valent vaccine include injection-site (IS) pain (soreness, tenderness) (60%),
local swelling or induration (20.3%), headache (17.6%), local erythema (16.4%), asthenia and fatigue (13.2%) and myalgia (6.1%).
Less than 1% developed a fever or more severe local reactions. Typically, local reactions are resolved within 5 days following
vaccination (CDC Vaccine Information Statement, 2009). In a meta-analysis of nine randomized controlled trials of pneumococcal
vaccine efficacy, local reactions were observed among approximately one third of 7531 patients receiving the vaccine (Fine, 1994,
Burwen et al., 2007, Jackson 2008).
Pneumococcal vaccine (conjugated) - injection site reactions (erythema) occur in approximately 10% of vaccine recipients and there
may be an increase in milder injection site reactions with subsequent doses and in older age groups (12-15 months of age)
(Destefano S et al., 2008, Black S et al., 2008). Generalised reactions such as high fever are quite rare.

In studies most reactions after PCV13 were mild. They were similar to reactions reported after PCV7 which has been in use since
2000. Reported reactions varied by dose and age but on average about half of children were drowsy after the shot, had temporary
loss of appetite. 1 in 5 had injection site swelling or redness or tenderness where the shot was given. About 1 in 3 had swelling
where the shot was given. About 1 in 3 had mild fever and about 1 in 20 had high fever (over 39 C). About 1 in 7 was irritable.
Life-threatening allergic reactions from vaccines are very rare. If they do occur, it would be within a few minutes to a few hours after
vaccination (CDC Vaccine Information Statement, 2009).
In adults, commonly reported solicited adverse reactions include pain at injection site in about half of reactions, fatigue (1 in 3),
headache or muscle pain (1 in 5). One in 10 had joint pain or decreased appetite or injection site redness or injection site swelling,
limitation of arm movement. Chills or rash occurred in one in 20.
Pre-licensure data showed that after each dose of PCV administered concurrently with DTP-HbOC or DTaP, fever (≥38.0C) was
reported more frequently compared to the control group within 48 hours of a vaccine dose. Concurrent administration with DTaP
resulted in fever rates among recipients of Pneumococcal 13-valent conjugate vaccine from 15% to 34%, with higher rates after the
2nd dose. Other reported systemic events included fussiness, drowsiness, and decreased appetite. The percentage of subjects for
each adverse reactions varied by age group and dose. Urticaria-like rash was reported in 0.4 to 1.4% of children within 48 hours of
immunization with PCV administered concurrently with other routine childhood vaccines. Hypotonic-hyporesponsive episodes may
also occur following the concurrent administration of Pneumococcal 13-valent conjugate vaccine and DTP vaccinations and
seizures also following the concurrent administration of Pneumococcal 13-valent conjugate vaccine and either DTP or DTaP.
Post-marketing surveillance studies showed also an association between fever and PCV administration. PCV was associated with
only mild reactions: up to about 1 infant out of 4 had redness, tenderness, or swelling where the shot was given. Up to 1 out of 3 had
a fever greater than 38°C and up to 1 in 50 had a higher fever (over 39°C). Some children also became fussy or drowsy or had loss
of appetite. No severe reaction has been associated with this vaccine. In analyses of secondary safety outcomes, the adjusted
relative risk of hospitalization for reactive airways disease was 1.23 (95% CI = 1.11;1.35). Extended follow up of subjects originally
enrolled in the NCKP efficacy trial revealed no increased risk of reactive airway disease among PCV recipients.

Severe adverse events
Pneumococcal vaccine (unconjugated) - Severe systemic adverse effects (e.g. anaphylactic reactions) have been reported rarely
after administration (CDC, 1989). A meta-analysis which included 7531 patients did not report severe febrile or anaphylactic
reactions (Fine, 1994). No neurological disorders (e.g. Guillain–Barré syndrome) have been reliably associated with administration
of pneumococcal vaccine.
Pneumococcal vaccine (conjugated) - Increased risk of hospitalisation within 60 days of receiving a 7-valent pneumococcal
conjugate vaccine (PCV7) for asthma and otitis media has been reported in pre-licensure studies (Eskola et al., 2001). Wheezing
within 2 months of vaccination- also showed a twofold increased risk in PCV vs. meningococcal C conjugate recipients (Black, 2000)
In addition, hospitalisation for physician-diagnosed reactive airway disease or asthma beyond 31 days has also been reported more
frequently in recipients of a 9-valent pneumococcal conjugate vaccine – relative risk 1.79 (P=0.009) (Klugman, 2003). In this same
study of 19,922 vaccine recipients and 19914 subjects who received a placebo vaccine hospitalisation for viral-associated
pneumonia within 8 days of vaccination (in non-HIV infected children) was more frequent (30 vs. 15 cases, P=0.03).

Other safety issues
Multiple doses of pneumococcal unconjugated vaccine - Early studies have indicated that local reactions (i.e. Arthus type reactions)
among adults receiving the second dose of discontinued 14-valent vaccine within two years after the first dose are more severe than
those occurring after initial vaccination (CDC, 1989; Borgono et al., 1978). Subsequent studies have suggested that revaccination
after intervals of >4 years is not associated with an increased incidence of adverse side-effects (CDC, 1989; Mufson, 1984;
Rigau-Perez, 1983). For subjects aged 65 years or older, the local adverse reaction rate is higher following revaccination (79.3%)
than following initial vaccination (52.9%). The proportion of subjects reporting local discomfort that interfered with or prevented usual
activity or local induration ≥4 inches is higher following revaccination (30.6%) than following initial vaccination (10.4%). For subjects
50-64 years, the local adverse reaction rate for revaccinees and initial vaccines is similar (79.6% and 72.8% respectively). The rate
of systemic adverse events is similar among both the initial vaccines and revaccinees within each age group. The rate of
vaccine-related systemic reaction is higher following revaccination (33.1%) than following initial vaccination (21.7%) in subject 65
years or older, but similar in 50-64 years of age (37.5% in revaccinees and 35.5% in initial vaccines).
Studies evaluating multiple doses of vaccines from various bacteria containing polysaccharide have shown an altered immune
response to subsequent polysaccharide challenge. It is not clear from the efficacy data of human vaccine regimens whether these
observations have important clinical implications and if so, to what degree any hypo-responsiveness might affect clinical disease
prevention (O’Brien KL et al., 2007). One study showed an increased rate in local reactions of large dimension in those receiving
more than one dose of the vaccine (Snow et al., 1995). An evaluation of 1,000 elderly Medicare enrollees who received a second
dose of PPSV23 showed that they were not significantly more likely to be hospitalized in the 30 days after vaccination compared to
approximately 66,000 persons who received their first dose of vaccine (Snow et al., 1995). No data are available to allow estimates
of adverse reaction rates among persons who received more than two doses of pneumococcal vaccine.
HIV infection – Minor or severe adverse reactions do note seem to be more likely in HIV infected children and adults (DeStefano S
et al., 2008)
Sickle cell disease, adult renal transplant patients and premature infants – do not have an increased risk of adverse reactions
following vaccination with pneumococcal vaccines. (DeStefano S et al., 2008)

Drug interactions:
PPSV23: Drug interactions: In a randomized clinical study, a reduced immune response to live zoster vaccine as measured by
gpELISA was observed in individuals where vaccines were concurrently administered compared with individuals who received
vaccines 4 weeks apart. Administrating of these vaccines should be considered to be separated by at least 4 weeks.
PCV13: In adults, antibody responses to Pneumococcal 13-valent conjugate vaccine are diminished when given with inactivated
Influenza Virus Vaccine.

Summary of mild and severe adverse events
Nature of
Adverse event
Mild

Severe

Description

Rate/doses

Injection site reactions
Unconjugated vaccine (PPSV)
Conjugated vaccine (PCV)
Generalized reactions
Both vaccines – fever . 39C

50 per 100
10 per 100
< 1 per 100

None proven to date

This information sheet has been developed in close collaboration with the Global Advisory Committee on Vaccine Safety
(GACVS). GACVS experts are independent and have declared no interests related to the expertise displayed in this product.
Information displayed has been developed using primary sources such (Plotkin et al., 2008; Institute of Medicine of the National
Academies 2011) and from data derived from a literature search on Pubmed in 2008 using key words “vaccine antigen”, “Safety”
and “adverse events”. An independent expert provided a first draft which was reviewed by nominated experts and the GACVS.
Data of different vaccines that may be found in this product should only be compared if there is indication that a comparative
randomised controlled trial has been undertaken. The information sheets will be updated as new information may become
available at the following web link: http://www.who.int/vaccine_safety/vaccrates/en/index.html

Immunization, Vaccines and Biologicals
Department
Geneva,
12 March 2012
Quality, Safety & Standards
Global Vaccine Safety
vaccsafety@who.int

References
Black S, Shinefield H, Fireman B, Lewis E, Ray P, Hansen JR, Elvin L, Ensor KM, Hackell J, Siber G, Malinoski F, Madore D, Chang I, Kohberger R, Watson
W, Austrian R, Edwards K (2000). Efficacy, safety and immunogenicity of heptavalent pneumococcal conjugate vaccine in children. Northern California Kaiser
Permanente Vaccine Study Center Group. Pediatr Infect Dis J;19(3):187-95
Black S, Eskola J, Whitney C, Shinefield H (2008). Pneumococcal conjugate vaccine and pneumococcal common protein vaccine. In Plotkin SA, Orenstein
WA, Offit PA eds. Vaccines, 5th ed. Philadelphia, PA, WB Saunders Company:531–567.
Borgono JM, McLean AA, Vella PP, et al. (1978). Vaccination and revaccination with polyvalent pneumococcal polysaccharide vaccines in adults and infants.
Proceedings of the Society for Experimental Biology and Medicine, 157:148–54.
Burwen D, et al. (2007). Evaluating adverse events after vaccination in the Medicare population. Pharmacoepidemiology and Drug Safety. Vol 16. issue 7, p
753-761, July 2007.
Center KJ, Strauss A (2009). Safety experience with heptavalent pneumococcal CRM(197)-conjugate vaccine (Prevenar((R))) since vaccine introduction.
Vaccine. [Epub ahead].
CDC (1997). Centers for Disease Control and Prevention. Prevention of Pneumococcal Disease. Recommendations of the Advisory Committee on
Immunization Practices (ACIP). MMWR: Morbidity and Mortality Weekly Report, 46(No.RR-8):1–24.
CDC (1989). Centers for Disease Control and Prevention. Recommendations of the Immunization Practices Advisory Committee: pneumococcal
polysaccharide vaccine. MMWR: Morbidity and Mortality Weekly Report, 38:64–8,73–6.
CDC (2009) Vaccine information Statement on Pneumococcal Vaccine http://www.cdc.gov/vaccines/pubs/vis/downloads/vis-ppv.pdf
CDC (2010). MMWR. Updated Recommendations for Prevention of Invasive Pneumococcal Disease Among adults Using the 23-Valent Pneumococcal
Polysaccharide Vaccine (PPSV 23). September 3,. Weekly / Vol 59 /No 34.
Destefano F, Pfeifer D, Nohynek H (2008). Safety profile of pneumococcal conjugate vaccines: systematic review of pre- and post-licensure data. Bull World
Health Organ;86(5):373-80
Eskola J, Kilpi T, Palmu A, Jokinen J, Haapakoski J, Herva E, Takala A, Käyhty H, Karma P, Kohberger R, Siber G, Mäkelä PH (2001). Finnish Otitis Media
Study Group. Efficacy of a pneumococcal conjugate vaccine against acute otitis media. N Engl J Med; 344(6):403-9.
Fine MF, Smith MA, Carson CA et al. (1994). Efficacy of pneumococcal vaccination in adults: a meta-analysis of randomized controlled trials. Archives of
Internal Medicine, 154:2666–77.
Institute of Medicine of the National Academies (2011). Adverse Effects of Vaccines: Evidence and Causality. The National Academies Press.
Jackson LA, Neuzil KM (2008). Pneumococcal polysaccharide vaccines. In Plotkin SA, Orenstein WA, Offit PA eds. Vaccines, 5th ed. Philadelphia, PA, WB
Saunders Company, 2008:569–604.
Klugman KP, Madhi SA, Huebner RE, Kohberger R, Mbelle N, Pierce N; Vaccine Trialists Group (2003). A trial of a 9-valent pneumococcal conjugate vaccine
in children with and those without HIV infection. N Engl J Med; 349(14):1341-8
Mufson MA, Krause HE, Schiffman G (1984). Reactivity and antibody responses of volunteers given two or three doses of pneumococcal vaccine.
Proceedings of the Society for Experimental Biology and Medicine, 177:220–5.
National consultative committee on immunization (1998). Canadian Immunization Guide, 5th edition, Directorate General for Health, Disease Control
Laboratory, Health Canada.
O'Brien KL, Hochman M, Goldblatt D (2007). Combined schedules of pneumococcal conjugate and polysaccharide vaccines: is hyporesponsiveness an issue?
Lancet Infect Dis;7(9):597-606.
Plotkin S, Orenstein W, Offit P., eds. (2008). Vaccines. 5th ed. Philadelphia: Saunders/Elsevier.
Rigau-Perez JG, Overturf GD, Chan LS, Weiss J, Powars D (1983). Reactions to booster pneumococcal vaccination in patients with sickle cell disease.
Pediatric Infectious Disease Journal, 2:199–202.
Rodriguez R (1995). Safety of pneumococcal revaccination. Journal of General Internal Medicine, 10:511–2.
Snow R, Babish JD, McBean AM (1995). Is there any connection between a second pneumonia shot and hospitalization among Medicare beneficiaries?
Public Health Reports, 110:720–5.
WHO (1999). Pneumococcal vaccines WHO position paper. Weekly Epidemiological Record, 74:177–83

