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Background

• For licensure of new vaccines, manufacturers 

have to submit to regulatory authorities the 

results of the randomized clinical trials (RCTs) 

conducted to demonstrate the efficacy and 

safety of their product. 

• Given the cost of RCTs, only a limited number 

of schedules (number of doses, interval 

between doses) are tested 

• Product monograph can only recommend 

schedule(s) used in these RCTs. 
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Post-licensure studies
assessing other schedules

• Post-licensure, additional RCTs or 

observational studies assessing the efficacy, 

effectiveness or immunogenicity of the vaccine 

may demonstrate that alternative schedules 

using less doses than recommended by the 

product monograph provide similar protection.  
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Canada

• Licensure of vaccines is a federal responsability

under the authority of Health Canada 

• The National Advisory Committee on 

Immunization (NACI) is a federal committee

issuing vaccines recommendations based on 

efficacy and safety data 

• no consideration to costs (this is changing)

• Healthcare (including immunization programs) is

primarily the responsability of provinces and 

territories for which costs are also an important.
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QUEBEC

Population : 8 M

Births: 90 000/y



Quebec, Canada

• Since the early 2000s, Quebec has 

introduced in its childhood vaccination 

schedule several changes that reduced the 

number of doses from that recommended in 

product monographs. 

• The fundamental principle guiding these 

changes was to maintain similar protection 

to that provided with the manufacturer 

schedule. 
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Objective

To describe the scientific process followed for 

the various changes in the Quebec childhood 

schedule

Examples: 

Hepatitis B (+A)

Pneumococcal conjugate vaccines

HPV
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Analytical framework

Burden of disease

Vaccine characteristics
(efficacy, safety) 

Immunization strategies

Cost-effectiveness

Acceptability of the 
program

Feasability of the 
program

Possibility to evaluate
the program

Research questions

Equity of the  program

Ethical considerations

Legal considerations

Political considerations

Erickson, De Wals, Farand Vaccine 2005
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Quebec Immunization Committee

• Advisor to the Ministry of Health.

• Includes

• Clinicians

• Scientists

• Public health professionals

• Liaison members

• Recommendations submitted to the various
medical/ professional associations before
being finalized /issued
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At what conditions can the immunization 
schedules differ from the approved ones.

Objectives of the program

Good scientific basis

Endorsement by a committee of experts and 

clinicians

Overt information given to the public 

Political Support



Hepatitis B

Program introduced in 1994:

Screening for chronic carriers in pregnant

women + immunization at birth of their infants 

School-based program in grade 4 (8-10 year

olds) with a three dose schedule at 0,1 and 6 

months with pediatric dosage. 

Follow-up studies
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Two-dose schedules with pediatric dosage not 

included in the product monographs



Results for Hepatitis B Vaccines

Recombivax 
2,5 μg, 

2 doses

Twinrix 
360/10, 

2 doses 

Recombivax, 
2,5μg, 

3 doses

Engérix 

10 μg, 

3 doses

Proportion of 
seroconversion

(95% CI)

97.2%

(94.9- 98.5)

97.1%

(94.8- 98.4)

99.7%

(99.0- 99.9)

99.1%

(98.4- 99.5)

Proportion of 
seroprotection

(95% CI)

94.4%

(91.5- 96.3)

96.5%

(94.1- 98.0)

99.2%

(98.3- 99.6)

98.9%

(98.2- 99.4)

GMT among all 
children

742

(593-929)

3248

(2579-4091)

3304

(2979-3665)

6761

(6031-7579)

B Duval International Hepatitis meeting, Sydney 2003



Hepatitis B (and A)
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Recommended to change from a three dose schedule

at 0,1 and 6 months to a two-dose schedule at 0, 6 

months with a pediatric dosage of the combined

Hepatitis A and B vaccine 
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MMWR March 2004

“The routinely recommended 4-dose series has 

been 97% (95% confidence interval [CI] = 76%--

100%) effective against invasive disease caused 

by serotypes represented in the vaccine; 

effectiveness in children who received 3 doses 

before age 1 year has been 87% (95% CI = 71%--

94%), and effectiveness in children who 

received 2 doses has been 94% (95% CI = 84%-

-98%) (CDC, unpublished data, 2004)
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Pneumococcal conjugate vaccine
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2+1 schedule (at 2,4 and 12 
months) for PCV-7
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Follow-up studies

24Ped Infect Dis J 2010
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JAMA 2013;309-1793-1802
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Funding and monitoring 

This approach requires investment from the 

Ministry of Health to fund the studies 

necessary to build a sound scientific basis in 

support of the changes and to monitor the 

epidemiology of the targeted diseases

This resulted in a more efficient immunization 

program that provides similar protection to 

children compared to those using more doses
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Analytical framework

Burden of disease

Vaccine characteristics
(efficacy, safety) 

Immunization strategies

Cost-effectiveness

Acceptability of the 
program

Feasability of the 
program

Possibility to evaluate
the program

Research questions

Equity of the  program

Ethical considerations

Legal considerations

Political considerations

Erickson, De Wals, Farand Vaccine 2005
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Marginal cost-effectiveness

Eg : Measles vaccine

 1st dose: 90% of vaccinees protected

 2nd dose: 100% protection of individuals left 

unprotected by the first dose

Number of doses per person protected

 1st dose  :10 doses protect 9 individuals

 2nd dose:10 doses protect 1 individual 

The cost per additional (marginal) individual 

protected with the second dose is 9 times 

higher than that of the first dose
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Conjugate pneumococcal vaccine
Cost per outcome prevented

Outcome 

prevented

2, 4, 6, 12 2, 4, 12 MCE 4 vs 3

Case 149 k 109 k 11 M

Death 8.8 M 6.5 M 562 M

QALY 260 k 191 k 14 M

De Wals 2005 



Other changes

Pertussis:

 Stop booster doses in adolescents and adults

Influenza:

 Drop from at-risk groups 

 Healthy 6-23 month olds

 Healthy individuals <75 years of age

Pneumococcal vaccine

HPV

In progress: Hepatitis B (2 doses at 2 and 18 

months) 
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Conclusion (1)

• The worst situation is when a vaccine is not/little
used

• Because of their costs, it has become difficult to 
fund new vaccines

• Paradox: it is more acceptable to have no public 
program because funding is lacking than to have a 
program that would not provide « maximal » 
protection

• The first doses are generally the most important.  
The marginal benefit of some dose(s) is often very
small



Conclusion (2)

• Maintain pressure on governments to obtain
funding

• Maintain pressure of pharmaceutical
companies to obtain reasonable prices

• It can be wise to invest in scientific studies
to get efficient programs
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