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Data from two clinical trials conducted by the same team, in the same
region and in similar populations

Serological tests done at the same CDC Reference laboratory by using the 
same methodology
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100% seropositivity
1-6 months or 3-8 years after 1 dose of HPV vaccine
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After one dose
Anti-HPV GMTs 3-8 years post 1 dose of Gardasil-4 (n=31) and 1-6 months post 1 dose of Gardasil-9 (n=173)
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1 month after two doses

Anti-HPV GMTs post 1 dose of Gardasil-4 and 1 dose of Gardasil-9 given at 3-8 years
interval (n=31) and post 2 doses of Gardasil-9 given at 6 months interval (n=173)
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Anti-HPV GMTs post 1 dose of Gardasil-4 and 1 dose of Gardasil-9 given at 3-8 years interval (n=31) and 
post 2 doses of Gardasil-9 given at 6 months interval (n=173) 
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I focus on extended schedules results of this review
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Method of the Review and Meta-Analysis

• Non-inferiority analyses comparing alternative to standard 
schedules 
– lower bound of the 95% confidence interval (CI) for GMT ratio being 

greater than 0.5 

• By vaccine, subtype, time point, and age group (9–14 and 15–
26 years)

• Extended dose defined as at least 12 months between doses

• Standard dose was defined by 2 doses at months 0 and 6, or 3 
doses at months 0, 1 or 2, and 6
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Secor et al. Vaccines 2020: 10.3390/vaccines8040618 



Results of the Review and Meta-Analysis

• 23 studies included in the analysis

• 5 studies contributed to the extended interval data 

• 17 to the comparison data (including 4 contributing to both)

• Data only available for pre-adolescent and adolescent ages 
regarding the extended schedules analysis
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• Non-inferiority was demonstrated for 
all three vaccines at multiple time 
points for both HPV 16 and HPV 18 
titers

• Three exceptions: 

– HPV 16 titers of the bivalent 
vaccine at one month post-last 
dose and 36 months post-first 
dose, and HPV 16 titers for the 
quadrivalent vaccine one month 
post-last dose



Conclusions of the Review and Meta-Analysis

• Robust immunogenicity demonstrated

• Non-inferiority demonstrated (3 exceptions)

• GMT levels as a correlate of protection

• There is no established threshold of HPV titer that indicates 
protection

• Not meeting the non-inferiority criteria does not necessarily 
mean that the alternative schedules will not confer adequate 
protection

• Further research is warranted
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One study included in the review (for standard schedule) showed
higher GMTs with 0-12 months vs 0-6 months schedule

19JAMA. 2016;316(22):2411-2421. doi:10.1001/jama.2016.17615
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https://apps.who.int/iris/bitstream/ha
ndle/10665/329962/WER9447-eng-
fre.pdf?ua=1
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Differences between the content of monographs 
based on clinical trials performed only by the 
product company

AND

Recommendations from public health authorities 
based on:
• similar product data
• data collected in post-marketing
• risk benefit analysis for the population

Neels, Vaccine, 2017 https://doi.org/10.1016/j.vaccine.2017.02.056

Very interesting paper to read: 

https://doi.org/10.1016/j.vaccine.2017.02.056
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HPV vaccination in Quebec (pop: 8,5 millions)

• 2007 CIQ advisory statement: extended 3-dose schedule: 2 + 1 dose (0, 6, 
60 months) of Gardasil in grade 4. The last dose was to be given if judged
necessary + studies started

• 2008 program implementation: school-based, grade 4 (9-10 y.o.) girls, 
catch-up (3 doses at 0, 2, 6 months) in grade 9 and free up to 17 y.o.

• 2012 CIQ recommended not to give the 3rd dose (has never been given, 2 
doses in grade 4 since the beggining)

• 2016 vaccination offered to grade 4 boys&girls and switch to Gardasil-9

• 2016: 2 doses from 9 to 17 y-o (9-14 y-o before)
➢ PIXEL and ICI-VPH studies are showing herd immunity in the province

• 2018 CIQ recommended a mixed schedule (1 Gardasil-9 + 1 Cervarix) 

• 2020: extended mixed 2-dose schedule (grade 4 and, if needed, grade 9)
24

In Quebec, 
90% of grade 9 
girls has 
received at 
least a dose





Rationale for delayed second dose of COVID-19 vaccines

• Shortage of vaccines and an entire population to vaccinate

• Great efficacy data after 1 dose of COVID-19 mRNA vaccines (short term)

• For vaccines in general, the response is usually better when the interval is 
greater between the 1st and 2nd dose (HPV, hepatitis A, hepatitis B, etc.)

• First dose is the one generating the biggest protection for other vaccines

• No specific data with different intervals for Pfizer-BioNTech and Moderna
vaccines

• But we already had data with AstraZeneca's COVID-19 vaccine and an 
influenza H7N9 mRNA vaccine

26
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1st dose of vaccine to 
the greatest number 
of people in the first 
six priority groups

close monitoring

https://www.inspq.qc.ca/sites/default/files/publications/3098-vaccination-second-dose-context-shortage-covid19.pdf (inspq.qc.ca)

December 18, 2020

https://www.inspq.qc.ca/sites/default/files/publications/3098-vaccination-second-dose-context-shortage-covid19.pdf
https://www.inspq.qc.ca/sites/default/files/publications/3098_vaccination_covid19_2e_dose_contexte_penurie.pdf
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