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Why revisiting the current PCV program (1) 

 The current schedule for routine immunization of 
children in Canada is 3 PCV13 doses offered 
respectively at 2, 4 and 12 months of age (2+1 
schedule) 

 Evidence is now accumulating on the relative merits of 
PCV10 and PCV13 worldwide 

 PCV7, PCV10 and PCV13 have been sequentially 
used in Quebec and a cohort of children has been 
exposed to 2 PCV10 primary doses followed by a 
PCV13 booster dose 

 Would a mixed PCV10 (2 doses) + PCV13 (1 dose) 
schedule be the most cost-effective option? 
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Why revisiting the current PCV program (2) 

 PCV10 is highly effective against IPD caused by the 10 
homologous serotypes. 

 PCV10 is also effective against 6A and 19A IPD (cross-
protection) 

 PCV10 provided protection against all-cause CAP and AOM 

 PCV10 seems to be equally effective in a 2+1 or 3+1 
schedule 

 PCV10 may provide some protection against NTHi AOM 

 PCV10 does not seem to induce herd protection against 
19A 

 PCV10 is less reactogenic than PCV13 

 PCV10 may be less expensive than PCV13 
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Why revisiting the current PCV program (3) 

 PCV13 is effective against 13 serotypes IPD, all-cause 
CAP and AOM 

 PCV13 seems to be more effective against IPD in a 
3+1 than in a 2+1 schedule 

 One dose of PCV13 in the second year of life (following 
3 PCV7 primary doses) induces OPA titers against 
serotypes 3 and19A equivalent to 3+1 PCV13 doses 

 One PCV13 toddler dose has thus the potential to 
induce herd effect against 19A 

 PCV13 seems to offer a modest level of protection 
against 3, possibly more in a 3+1 than in a 2+1 
schedule, but no herd effect 
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Why revisiting the current PCV program (4) 

 A mixed 2PCV10+PCV13 schedule seems to be as effective as a 

2+1 PCV13 schedule against IPD caused by the 13 serotypes+6A 

 A mixed schedule has the potential to provide some protection 

against NTHi AOM  

 A mixed schedule has the potential to provide some protection 

against serotype 3 IPD 

 A mixed schedule has the potential to induce (or maintain) herd 

protection against 19A 

 Milder local reactions at 2 and 4 months of age is interesting 

 A mixed schedule may be less expensive than a PCV13 only 

schedule 
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Criteria for decision-making 

 Current burden of pneumococcal infections and serotype 
distribution 

 Immunogenicity 

 Impact on Sp carriage 

 Effectiveness against IPD 

 Effectiveness against CAP/LTRI + Empyema 

 Effectiveness against AOM/OM + VTI 

 Herd effects and replacement 

 Cost-effectiveness 

 Acceptability 
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A note of caution for the interpretation of 

phase-IV studies on PCVs 

 First PCV implementation ≠ Transition from one to 

another PCV 

 Implementation or transition with/without catch-up 

 2+1 schedule ≠ 3+1 schedule 

 Randomized trial ≠ Observational study 

 Case-control or cohort ≠ Time-series 

 Case definition for IPD, CAP, LTRI and AOM 

 Observation period post-vaccination 
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Direct effectiveness: IPD 



 

Effectiveness of PCV-13 against IPD among 
children in the US:  a matched case-control 
study 

IPD serotypes Vaccine Effectiveness ≥ 1 

dose (95% CI) 

All IPD  59 (45-70) 

PCV13 types 89 (79-94) 

19A 90 (76-96) 

7F 100 (0-100) 

3 76 (13-93) 

6C 63 (-57-97) 

Non-PCV13 types 19 (-23-46) 

1

0  

Moore M.  et al. ISPPD 2014 (poster) 

US schedule:  2,4,6 months plus booster at 12-15 months 
 



 

Effectiveness of PCV-13 against IPD among 
children in the UK*:  an indirect cohort study 

IPD serotypes Vaccine Effectiveness** (95% CI) 

PCV7 types (+6C) 90 (34-98) 

PCV13 additional types 73 (55-84) 

PCV13 types (+6C) 75 (58-84) 

1 84 (54-95) 

3 26 (-69-68) 

6A 98 (64-100) 

7F 91 (70-98) 

19A 67 (33-84) 

1

1  

Andrews et al. Lancet Infect Dis 2014: 14: 839-46 

* UK schedule:  2,4,12 months 

** At least two doses before age 12 months or one dose on or after age 12 months 



 

Efficacy of PCV-10 against IPD among 
children in Latin America: a double-blind 
randomized controlled trial (COMPAS) 

IPD serotypes Per Protocol Vaccine 

Effectiveness (95% CI) 

Culture-confirmed IPD  65 (11-86) 

PCV10 types 100 (74-100) 

1

2 

Schedule:  2,4,6 months plus booster at 15-18 months 
 

 

Treghani et al. PLOS Med 2014; 11 e1001657 



 

Efficacy of PCV-10 against invasive 
pneumococcal disease in Finland:   
a cluster randomized trial (FinIP) 

IPD serotypes Vaccine Effectiveness (95% CI) 

> 1 dose 

Vaccine-type IPD: 3+1 schedule 100 (83-100) 

Vaccine-type IPD: 2+1 schedule 92 (58-100) 

All-type IPD: any schedule 80 (4-92) 

1

3 

 

Palmu et al. Lancet 2013; 381: 214-22 



Finland: IPD rates among children 3-38 months 

after PCV10 introduction (mid 2010) 

1

4 
NVP, national vaccination programme 
Jokinen, et al. WSPID 2013, 19–22 November, Cape Town, South Africa (abstract) 

IPD rates/100,000 person-years (N cases) by cohort, Data from National Infectious Disease Register  



 

Effectiveness of PCV-10 against invasive 
pneumococcal disease (IPD) in Brazil:   
a matched case-control study 

IPD serotypes Vaccine Effectiveness (95% 

CI) of age-appropriate 

PCV10 schedule 

Vaccine types  83.8 (65.9-92.3) 

14 87.7 (60.8-96) 

6B 82.8 (23.8-96.1) 

Vaccine related types 77.9 (4.0-91.7) 

19A 82.2 (10.7-96.4) 

1
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Domingues  et al. ISPPD 2014 (abstract) 

Brazil schedule:  2,4,6 months plus booster at 12 months 

4 age- and neighborhood-matched controls for each case (316 cases/1219 controls) 
 



PCV effectiveness (≥1 dose):  

Results from case-control study in Quebec, 2005-2013 

IPD Serotypes  Cases number PCV-7 PCV-10 PCV-13 

Any serotype 

      

Total 516 V+ cases 305 34 44 

V- 83 VE 50% 72% 66% 
V+ (single) 383 95%CI 29 to 64% 46 to 85% 29 to 83% 

V+ (mix) 50 p value 0.00008 0.00011 0.00411 

PCV7 + 6A     

Total 73 V+ cases 23 1 0 

V- 49 VE 90% 96% ND 
V+ (single) 24 95%CI 82 to 95% 50 to 100% 

V+ (mix) 0 p value 0.0000 0.01185 

PCV10 + 6A  

Total 118 V+ cases 60 2 0 

V- 54 VE 78% 97% ND 
V+ (single) 62 95%CI 63 to 86% 84 to 99% 

V+ (mix) 2 p value 0.00000 0.00003   

PCV13 

Total 310 V+ cases 193 17 10 

V- 71 VE 63% 84% 86% 
V+ (single) 220 95%CI 45 to 74% 65 to 93% 62 to 95% 

V+ (mix) 19 p value 0.00000 0.00000 0.00012 

VE computed by logistic regression model weighted for sampling fraction of controls and adjusted for age, year, season and 

underlying medical conditions including asthma and severe prematurity. ND = Not Determined as no case was observed in 

vaccinated children and no controls vaccinated in the same strata. 

 



PCV effectiveness (≥1 dose):  

Results from case-control study in Quebec, 2005-

2013 
IPD 

Serotypes  
Cases number PCV-7 PCV-10 PCV-13 

Serotype 19A     

Total 167 V+ cases 113 13 9 

V- 16 VE 42% 71% 74% 
V+ 

(single) 
135 95%CI -9 to 69% 24 to 89% 11 to 92% 

V+ (mix) 16 p value 0.09 0.013 0.032 

Serotype 7F  

Total 38 V+ cases 30 1 0 

V- 5 VE 15% 93% ND 
V+ 

(single) 
31 95%CI -161 to 72 23 to 99%   

V+ (mix) 2 p value 0.78 0.03   

Non-PCV13 

types 

Total 170 V+ cases 96 15 28 

V- 6 VE -83% -78% -151% 
V+ 

(single) 
139 95%CI -346 to 25% -521 to 49% -920 to 38% 

V+ (mix) 25 p value 0.18 0.37 0.20 



PCV effectiveness (≥2 dose): Results from case-

control study in Quebec, 2005-2013 

IPD 

Serotypes  
Cases number PCV-10 PCV-10/13 PCV-13 

Any serotype 

Total 516 V+ cases 26 16 41 

V- 83 VE 75% 66% 65% 
V+ (≥2 doses PCV10/13) 83 95%CI 51 to 87% 23 to 85% 29 to 83% 

V+ (PCV7/other mixes / 1d) 350 p value 0.00005 0.00936 0.00407 

Serotype 19A 

Total 167 V+ cases 11 3 9 

V- 16 VE 71% 78% 68% 

V+ (≥2 doses PCV1013) 23 95%CI 16 to 90% 2 to 95% -13 to 91% 

V+ (PCV7/other mixes / 1d) 128 p value 0.02166 0.04675 0.07593 

PCV13 types 

Total 310 V+ cases 12 3 9 

V- 71 VE 85% 89% 85% 

V+ (≥2 doses PCV10+13) 24 95%CI 66 to 94% 58 to 97% 55 to 94% 

V+ (PCV7/other mixes / 1d) 215 p value 0.00001 0.00133 0.00031 

Non-PCV13 

types 

Total 170 V+ cases 12 11 26 

V- 6 VE -23% -103% -73% 

V+ (≥2 doses PCV10+13) 49 95%CI -321 to 64% -660 to 46% -540 to 53% 

V+ (PCV7/other mixes / 1d) 115 p value 0.74697 0.2942 0.40819 



Distribution of 19A breakthrough 

cases with PCV10 and PCV13 

• PCV10: 2 cases after 1st dose; 7 cases after 2nd 

dose; 4 cases after 3rd dose. 

 

• PCV13:  9 cases in children 9 to 12 month-old 

without any risk factor who had received 2 doses 

in early infancy and before the booster dose could 

be administered 
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Indirect (herd) effectiveness: 

IPD 



Effect of 13-valent pneumococcal conjugate vaccine 

on IPD admissions to hospital 2 years after its 

introduction in March 2010 in the USA: a time series 

analysis 

Age in years IPD :  

rate per 100 000 

% Reduction of 

episodes 

2007-2009 2011-2012 

<2 7.2 3.2 64 (47 to75) 

2-4 3.6 1.8 55 (16 to 75) 

5-17 0.8 0.6 25 (-24 to 54) 

18-39 2.4 1.5 37 (20 to 51) 

40-64 8.4 7.0 13 (-1 to 26) 

65+ 23.4 16.7 29 (16 to 40) 

US schedule:  2,4,6 months plus booster at 12-18 months 

Simonsen et al. Lancet Resp Med 2014; March 10 



Number of notified IPD cases among 

the non-targeted age groups (≥5 years) 

in Norway 

Year 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Serotype Pre Pre PCV7 

intro 

PCV7 PCV7 

 

PCV7 

 

PCV7 PCV13 

intro 

PCV13 

1 107 73 57 67 68 74 47 48 26 

3 45 29 40 54 59 50 47 41 48 

5 0 3 1 0 2 0 0 1 0 

6A 20 19 35 35 39 29 13 10 6 

7F 55 60 52 75 74 82 98 112 95 

19A 11 8 8 13 28 50 72 81 53 

22 

Steens et al. Vaccine 2013; 31; 6232-8 
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IPD Cases Reported from Sentinel Laboratories in 

Quebec, Age Group ≥ 5 years 

(LSPQ-INSPQ, Sentinel laboratories) 
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Incidence of Invasive Pneumococcal Disease in 

Finland, in Relation with PCV10 Introduction (2+1 

Schedule)  

24 
http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-

invasive-pneumococcal-disease-in-finland  

 

https://exchange.ulaval.ca/owa/redir.aspx?C=BYpibAUh5USlLE3P6bxjWQfLbxWNxdFIKPmtkBujbCvxB8nbHqQcCKdevaQ01aaDXCL2K6qGHBU.&URL=http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-invasive-pneumococcal-disease-in-finland
https://exchange.ulaval.ca/owa/redir.aspx?C=BYpibAUh5USlLE3P6bxjWQfLbxWNxdFIKPmtkBujbCvxB8nbHqQcCKdevaQ01aaDXCL2K6qGHBU.&URL=http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-invasive-pneumococcal-disease-in-finland
https://exchange.ulaval.ca/owa/redir.aspx?C=BYpibAUh5USlLE3P6bxjWQfLbxWNxdFIKPmtkBujbCvxB8nbHqQcCKdevaQ01aaDXCL2K6qGHBU.&URL=http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-invasive-pneumococcal-disease-in-finland
https://exchange.ulaval.ca/owa/redir.aspx?C=BYpibAUh5USlLE3P6bxjWQfLbxWNxdFIKPmtkBujbCvxB8nbHqQcCKdevaQ01aaDXCL2K6qGHBU.&URL=http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-invasive-pneumococcal-disease-in-finland
https://exchange.ulaval.ca/owa/redir.aspx?C=BYpibAUh5USlLE3P6bxjWQfLbxWNxdFIKPmtkBujbCvxB8nbHqQcCKdevaQ01aaDXCL2K6qGHBU.&URL=http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-invasive-pneumococcal-disease-in-finland
https://exchange.ulaval.ca/owa/redir.aspx?C=BYpibAUh5USlLE3P6bxjWQfLbxWNxdFIKPmtkBujbCvxB8nbHqQcCKdevaQ01aaDXCL2K6qGHBU.&URL=http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-invasive-pneumococcal-disease-in-finland
https://exchange.ulaval.ca/owa/redir.aspx?C=BYpibAUh5USlLE3P6bxjWQfLbxWNxdFIKPmtkBujbCvxB8nbHqQcCKdevaQ01aaDXCL2K6qGHBU.&URL=http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-invasive-pneumococcal-disease-in-finland
https://exchange.ulaval.ca/owa/redir.aspx?C=BYpibAUh5USlLE3P6bxjWQfLbxWNxdFIKPmtkBujbCvxB8nbHqQcCKdevaQ01aaDXCL2K6qGHBU.&URL=http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-invasive-pneumococcal-disease-in-finland
https://exchange.ulaval.ca/owa/redir.aspx?C=BYpibAUh5USlLE3P6bxjWQfLbxWNxdFIKPmtkBujbCvxB8nbHqQcCKdevaQ01aaDXCL2K6qGHBU.&URL=http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-invasive-pneumococcal-disease-in-finland
https://exchange.ulaval.ca/owa/redir.aspx?C=BYpibAUh5USlLE3P6bxjWQfLbxWNxdFIKPmtkBujbCvxB8nbHqQcCKdevaQ01aaDXCL2K6qGHBU.&URL=http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-invasive-pneumococcal-disease-in-finland
https://exchange.ulaval.ca/owa/redir.aspx?C=BYpibAUh5USlLE3P6bxjWQfLbxWNxdFIKPmtkBujbCvxB8nbHqQcCKdevaQ01aaDXCL2K6qGHBU.&URL=http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-invasive-pneumococcal-disease-in-finland
https://exchange.ulaval.ca/owa/redir.aspx?C=BYpibAUh5USlLE3P6bxjWQfLbxWNxdFIKPmtkBujbCvxB8nbHqQcCKdevaQ01aaDXCL2K6qGHBU.&URL=http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-invasive-pneumococcal-disease-in-finland
https://exchange.ulaval.ca/owa/redir.aspx?C=BYpibAUh5USlLE3P6bxjWQfLbxWNxdFIKPmtkBujbCvxB8nbHqQcCKdevaQ01aaDXCL2K6qGHBU.&URL=http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-invasive-pneumococcal-disease-in-finland
https://exchange.ulaval.ca/owa/redir.aspx?C=BYpibAUh5USlLE3P6bxjWQfLbxWNxdFIKPmtkBujbCvxB8nbHqQcCKdevaQ01aaDXCL2K6qGHBU.&URL=http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-invasive-pneumococcal-disease-in-finland
https://exchange.ulaval.ca/owa/redir.aspx?C=BYpibAUh5USlLE3P6bxjWQfLbxWNxdFIKPmtkBujbCvxB8nbHqQcCKdevaQ01aaDXCL2K6qGHBU.&URL=http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-invasive-pneumococcal-disease-in-finland
https://exchange.ulaval.ca/owa/redir.aspx?C=BYpibAUh5USlLE3P6bxjWQfLbxWNxdFIKPmtkBujbCvxB8nbHqQcCKdevaQ01aaDXCL2K6qGHBU.&URL=http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-invasive-pneumococcal-disease-in-finland
https://exchange.ulaval.ca/owa/redir.aspx?C=BYpibAUh5USlLE3P6bxjWQfLbxWNxdFIKPmtkBujbCvxB8nbHqQcCKdevaQ01aaDXCL2K6qGHBU.&URL=http://www.thl.fi/en/web/thlfi-en/topics/information-packages/incidence-of-invasive-pneumococcal-disease-in-finland
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Safety 



 

 
 

 Methods  

 178 children previously immunised with PCV13 were recruited 
at 12 months of age in a 1:1 randomised open-label trial. with 
PCV10 or PCV13 

 An independent assessor, blinded to the vaccine given, scored 
immunization site pain using the Modified Behavioural Pain Scale 
(MBPS) and the crying time. Parents were asked to provide a 
pain score using the Numerical Rating Scale (NRS).  

 Results 

 MBPS pain scores were significantly higher in the PCV13 group 
compared to the PCV10 group with a mean of 7.7 [95% CI, 7.4-
8.0] vs. 7.2 [95% CI, 6.8-7.6].  

 There were non-significant trends towards more pain in the 
PCV13 group when measured by NRS and crying time.  
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Comparison of Immunisation Site Pain Following 

PCV10 and PCV13 Vaccination 

Truck J. et al. ESPID, Poster, 2012  
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What next 



On-going studies  
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 Immunogenicity study in Europe comparing OPA titres 

following a booster dose with PCV10 or PCV13 in 

children primed with 2 or 3 doses of PCV13 

Ecological cohort study in QC assessing the impact of 

exposure to PCV10, PCV10+13 and PCV13 on 

hospitalizations for LTRI and all-cause pneumonia and 

medical visits for OM 

Analysis of adverse events reported in the PCV7, PCV10 

and PCV13 eras in QC 

Economic comparison of 2+1 PCV13 schedule with 3+1 

PCV13 or 2+1 PCV10+13 schedules 

 


