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Pneumococcal vaccines:
beyond PCV7
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PCV7 IPD in 0-2y E&W

Non-PCV7 IPD 0-2Y E&W PCV7 – what’s in it?

• 2ug each of caps 
polysaccharides of STs 4, 
9V, 14, 18C, 19F, 23F

• 4ug of caps polysaccharide 
of ST 6B

• Each conjugated to CRM197 
by reductive amination

• Aluminium phosphate 0.5mg
• Sodium Chloride
• Water

http://www.emea.europa.eu/humandocs/PDFs/EPAR/Prevenar/413000en6.pdf

PCV7 – how is it made?
• PSs purified from cultures 

of pneumococci of different 
serotypes

• CRM197 purified from 
culture of C diphtheriae
mutant strain C7 (β197)

• Conjugation done separately 
for each serotype.

• Aluminium phosphate added 
- adjuvant

• Mixed and added to vials

Reductive amination

Peptide bond
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PCV 7 – 10 - 13
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PCV9

• PCV7 + STs 1 & 5
• Used in South African and 

Gambian efficacy studies
• PCV9/MenC showed reduced 

responses to MenC and 
concomitant Hib and Diph
vaccines

• Decision taken against 
licensure towards development 
of PCV13 instead 

Buttery et al JAMA. 2005 Apr 13;293(14):1751-8

PCV11

• 11-valent pneumococcal conjugate vaccine 
formulation

• Serotypes 1, 3, 4, 5, 6B, 7F, 9V, 14, 18C, 
19F, 23F

• Conjugated to Protein D (H. influenzae 
protein)

• Used in POET (Pneumococcal Otitis Media 
Efficacy Trial)

• 33.6% efficacy vs. AOM
• 57.6% efficacy vs vaccine Pnc STs AOM
• 35% efficacy vs. Hi AOM

Prymula et al. Lancet. 2006 Mar 4;367(9512):740-8. 

Protein D?

• 42kDa
• IgD binding surface protein Hi desc. 1990
• Glycerophosphodiester

phosphodiesterase (GlpQ) activity 
(glycerophospholipid metabolism- choline 
transfer)

• Pathogenicity factor in OM

Ruan et al J Immunol, Vol 145, Issue 10 3379-3384 

Why protein D?

• Avoid mixing effects / problems using 
D T and CRM197

• Maybe protect against Hi too
• Children immunised have anti-PD AB –

& some have anti-GlpQ activity

Toropainen M et al Infect Immun. 2008 Oct;76(10):4546-53.

PCV10

• ST3 removed
• 2/10 serotypes on D and T
• Rest on protein D
• “Synflorix”
• European licensure April 2009
• Focus on otitis media and ntHi
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PCV13

• CRM197 conjugates – as PCV7
• Studies in children and elderly adults 

(for prevention of pneumonia)
• Emphasis on ST 19A…
• Planned registration for licensure in 

2009 

Emergence of a Multiresistant Serotype 19A 
Pneumococcal Strain Not Included in the 7-Valent 
Conjugate Vaccine as an Otopathogen in Children

Michael E. Pichichero, MD; Janet R. Casey, MD 

JAMA. 2007;298:1772-1778. 

Pneumococcal mastoiditis in children and the 
emergence of multidrug-resistant serotype 19A

isolates.isolates.isolates.isolates.
Ongkasuwan J et al.

Pediatrics 2008 Jul; 122:34. 

Denmark 2000–2005
IPD 0-5 years 

VaccineVaccineVaccineVaccine 26(29-30), 4 July 2008, 3765-3771 

7 1013

Randomised 1:1

PCV13 Group
PCV13: 2, 4 months

MenC: 2,4 months

DTaP-IPV-Hib: 2,3,4 months

PCV7 group
PCV7: 2,4 months

MenC: 2,4 months

DTaP-IPV-Hib: 2,3,4 months

n=135/139 n=132/139
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PCV13 GMCs

Figure 2: Pneumococcal immunogenicity for the PCV13 group after dose 2 of the 
infant series (IgG GMC)
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Figure 3: Percentage of participants in the PCV13 group achieving IgG ≥ 0.35 mcg/ml
for each pneumococcal serotype

After that?

• PCV13+?
• Protein vaccines

– As alternatives to capsular PSs
– As conjugate proteins like protein D
– ?Mucosal administration
– ?? Developing world to developed world 

“trickle up”

For now:

• Locked into PCV use and need to move 
on to PCV10 or PCV13:
– Epidemiology
– Cost
– Implementation likely to be country-

specific
– UK likely to decide after PCV13 is 

licensed


