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Objectives
• Recognize the burden of HPV-related diseases and cancers in
Canada
• Summarize the impact of public health vaccination programs in the
reduction of HPV related diseases in Canada
• Describe the Canadian efforts to further reduce the burden of HPV
associated diseases and cancers
• Discuss the challenges of HPV vaccine public programs in the future
in Canada
• Recognize the importance of cohorts and high risk groups not
protected by public health program to further reduce the HPV
burden
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• Oropharyngeal squamous cell carcinoma is now the most common HPVassociated cancer.
• During 1999–2015
•
•

cervical carcinoma incidence rates decreased 1.6% per year,
and oropharyngeal SCC incidence rates increased
• 2.7% per year among men and
• 0.8% per year among women

MMWR Sept 2018.. https://www.cdc.gov/mmwr/volumes/67/wr/pdfs/mm6733a2-H.pdf.

Canadian Cancer Statistics 2016

Annual Estimated Number of
Cases
Penile Cancer

Cancer cases will go up because
of population growth and aging

150

Anal Cancer

150

Anal Cancer

325

Vulvar & Vaginal Cancer

500

Cervical Cancer

1 300
Oropharyngeal
Cancer
Genital Warts

Cancer Incidence by Cancer Registry in Canada.
Canadian Cancer Statistics 2016. Special topic: HPV-associated cancers.
Canadian Cancer Society, Government of Canada. October 2016.
Merck Canada Inc. 2015.

260

1 070
27 143

22 036
Male

Female

Oropharyngeal
Cancer
Genital Warts

AGW in Québec province drug plan
patients
• 24,267 persons were diagnosed with at
least one episode between 1998 and 2007.
– ~ 59,000 cases for the total province

• 10% more than one episode

– 12% of ♂ and 8% of ♀ had more than one
episode

Steben M, Ouhoummane N, Rodier C, Brassard P. Temporal Trends
in Genital Warts Among Individuals Covered by the Public Prescription
Drug Insurance Plan in the Province of Quebec. Canada, From 1998 to 2007.
Journal of Lower Genital Tract Disease:
April 2013 - Volume 17 - Issue 2 - p 147–153

SF cohorts attack rate acquiring HPV 6-11
• Women
• The 36-month
cumulative genital
warts incidence was
64.2%

• Men
• The 24-month
cumulative genital
wart incidence was
57.9%

First wart

Immune
response

About
9 mo.

Sustained
clinical
remission

Host Late
Incubation Active growth
(3-6 mo.) containment stage
(1-8 mo.)
(3-6 mo.)
•No therapeutic antiviral option
•Most options destroy the lesions not the virus
•Immune stimulation may be better treatment?

Persistent
or recurrent
disease

Natural HistoryModified
of Ano-Genital
Warts
from Cox then
Stanley

Events leading to disapearance of AGW
REGRESSION

•
•
•
•

NON-REGRESSION

125 patients
Spontaneous regression in 14 patients
Biopsies demonstrated a cellular type immune reaction
with activation markers
Conclusion: treatment that would reproduce this reaction
would heighten the efficacy of immuno- intervention
against HPV infection the genital tract level

Coleman N,Birley HD,Renton AM,Hanna NF,et al. Immunological events in regressing genital warts.

Is there value in immunizing people who
have/had infections or lesions?

• Antibodies are
Type specific
Not present in the long term
Not protecting against reinfection or new infection

•
•
•

•

Even with the same HPV genotype

Decreasing in frequency

•
•

Females > heterosexual males > men having sex with men

Seroconversion at 36 months after natural infection in males
(HPV DNA detection)

Men are different from women in their response
to HPV
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Monitoring the impact of 4vHPV vaccination
Outcomes of interest
•

Short-term (months)
–
–

•

Intermediate-term (years)
–
–

•

Prevalence of infection with HPV 6/11/16/18
Incidence of genital warts

Reductions in incident precancerous or dysplastic cervical, vulvar, vaginal, or anal lesions
Reduction in incidence of Juvenile Onset Recurrent Respiratory Papillomatosis (JORRP)

Long-term (decades)
–

Incidence of cervical, vulvar, vaginal, or anal cancers

Brotherton JM et al. Expert Rev Anti Infect Ther. 2011

Steben M. et al., JOGC 2018

Impact and effectiveness of the qHPV vaccine:
a systematic review of 10 years of real-world experience
•

Systematic review on the impact of 4vHPV vaccination on:
 HPV infection
 anogenital warts
 cervical cytological and histological abnormalities

•

1 January 2007- 29 February 2016: PubMed and Embase databases
– 58 publications, 9 countries

•

More than 205 million doses of 4vHPV vaccine had been distributed worldwide as

.

of 31 December 2015

Garland SM et al Clinical Infectious Disease 2016

Adapted from Steben et al J Obstet Gynaecol Can 2018

HPV prevalence (%) in 17- to 29-year-old girls and women
living in Québec.
PIXEL-Portrait of the sexual health of
adults in Québec, 2013-2014
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RESULTS: The study cohort consisted of 290 939 girls aged 12–17 years who were eligible for vaccination between 2007 and
2013. There was no significant risk for developing an autoimmune disorder following HPV4 vaccination (n = 681; rate ratio 1.12,
95% CI 0.85–1.47), and the association was unchanged by a history of immune-mediated disorders and time since vaccination.
Exploratory analyses of individual autoimmune disorders found no significant risks, including for Bell palsy (n = 65; rate ratio
1.73,95% CI 0.77–3.89), optic neuritis (n = 67; rate ratio 1.57, 95% CI 0.74–3.33) and Graves disease (n = 47; rate ratio 1.55,95% CI
0.92–2.63).
We did not observe an increased risk of autoimmune disorders following HPV4 vaccination among teenaged girls. These
findings should reassure parents and health care providers.

Effect HPV vaccination on clinical indicators of sexual behaviour among
adolescent girls: the Ontario grade 8 HPV vaccine cohort

.

• «Strong evidence that
HPV vaccination does
not have any significant
effect on clinical
indicators of sexual
behaviour among
adolescent girls»

Absence of Herd protection in males in Canada:
Data from two studies
Ontario study1

Quebec study2

Male AGW incidence rates increased an average of 4.1%,Females(20-24yrs) the peak incidence declined from 342.9/100
2.8%, and 0.9% per year in 15–17, 21–23, and 24–26 year000 (2006) to 230.2/100 000(2012).
No change over time was observed in the peak incidence among
old males respectively
males aged 25-29 years
1. Guerra FM et al. Early impact of Ontario’s human papillomavirus (HPV) vaccination program on anogenital warts (AGWs): A population-based assessment. Vaccine 34 (2016) 4678–4683
2. Steben M et al. The early impact of human papillomavirus vaccination on anogenital warts in Québec, Canada. J Med Virol. 2018;90:592–598
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Effectiveness of one dose qHPV vaccine against cervical
dysplasia
Canada

Effectiveness of one-dose of qHPV vaccine against HSIL and CIN;
a data-linkage study in BC
•

Aim: to estimate effectiveness of one-dose of qHPV vaccine against HSIL* and
CIN2+ in screened young women (YW).

•

Data-linkage was performed between the population Cervical Cancer Screening
Program (CCSP) and immunization registries in British Columbia, Canada

•

Results: significant protection among YW completely vaccinated (n=12,910)
adjusted RR for HSIL 0.62 (0.49-0.80), CIN2+ 0.50 (0.34-0.74) compared to
unvaccinated (n=12,762).

•

No significant protection after one dose (n=348) against HSIL and CIN2+ was
observed
* HSIL: high-grade squamous intraepithelial lesion; CIN2+: cervical intraepithelial neoplasia grade 2 or higher
Donken R et al; Abstract presented at IPV Sydney 2018

Impact on cancers ?

Impact on cancers

Luostarinen, T International Journal of Cancer, 2018

• Finland populationnal
register

Long term follow-up data for the 4vHPV and 9vHPV
vaccine

Ongoing long term follow-up studies: immunogenicity and
effectiveness
4vHPV vaccine: no breakthrough cases
•
•
•
•

10 years for boys and girls age 9-15 yo1
12 years for women age 16-23 yo2
10 years for men age 16-26 yo3
10 years for women 24-45 yo4

9vHPV vaccine
•

6 years for boys and girls 9-15 yo5

1.Ferris DG et al Pediatrics 2017; 2.Kjaer SK et al CID 2018; 3.Goldstone S et al Abstract presented at ASCO 2018;
4.Das R et al Abstract presented at Eurogin 2018; 5.Luxembourg A et al: Abstract presented at IPV 2018

We are only starting to understand the full value of HPV vaccine
PROPHYLACTIC

To prevent new infections and
transmission

•

•
•
•

Youths and
adolescents before
sexual debut
Adult women
– To 26, 30, 45+…
Males
– To 18, 50+…
Infants (EPI)

From Xavier Bosch, ICO, Barcelona
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Primary prevention technology

Recommendations for HPV Vaccination in Canada 2016
NACI: National Advisory Committee on Immunization

Females

Males

General

2v, 4v or 9v HPV vaccine is recommended for females:
•
Immunocompetent aged 9-14 according to either a 2-dose or 3-dose immunization schedule
•
Immunocompetent aged ≥15 according to a 3-dose
immunization schedule
4v or 9v HPV vaccines is recommend for males:
•
Immunocompetent aged 9-14 according to either a 2-dose
or 3-dose immunization schedule
•
Immunocompetent aged ≥15 according to a 3-dose
immunization schedule
•
•

Note the NACI
recommendations do not have
an upper age limit for
vaccination for men or women

HPV vaccines should be administered using a 3-dose schedule in immunocompromised populations according to existing age guidelines
There is insufficient evidence at this time to recommend, at a population level,
re-immunization with 9v HPV vaccine in individuals who have completed an immunization series with another HPV vaccine.

1. Public Health Agency of Canada. An advisory committee statement (ACS) National Advisory Committee on Immunization. Updated Recommendations on Human
Papillomavirus (HPV) Vaccines: 9-valent HPV vaccine 2-dose immunization schedule and the use of HPV vaccines in immunocompromised populations. Dec 2016.
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Publically Funded HPV Immunization Programs Canada (as of May 16, 2017)
Province/Territory

Programs & Eligibility
•
•
•
•
•
•

Males (Sept’15)23/Females: Gr. 6 (2 dose)1 [9v]19
HR males 9-26yo (Sept’15)8 [4v], HIV+ females 9-26yo (Sept’16) [9v]
Catch up: females born 1994-2004 (up to 26yo) [4v]
Males (Sept’14)/Females: Gr. 5; catch up Gr. 9 (ends ’18)1 [9v – all]20
Males (Sept’17)25/Females: Gr. 6 (2 dose)1
HIV+ males 9-17yo (Feb’16)12

•

Males (Sept’16)/Females: Gr. 6 (2 dose)1; catch up Gr. 9 boys (2016-19)2

NFL & Labrador
NWT

•
•
•
•
•
•
•
•
•
•
•
•

Males (Sept’16)/Females: Gr. 7 (2 dose)1; catch up until Gr. 125
MSM: up to 26yo18
Females: Gr. 8 (2016-17)5
Males (Sept’16)/Females: Gr. 4 (2 dose)1 [9v]21 ; catch up <18yo3 [4v]
MSM: 9-26yo (Jan’16)9 [4v]
Males (9-26yo)/Females (18-26yo):Immunosuppressed/HIV+ (Apr’14)4 [4v]
Males (Sept’17)24/Females: Gr. 7 (2 dose)1 [9v]26
Males (Sept’15)/Females: Gr. 7 (2 dose)1
Males (Apr’13)/Females: Gr. 6 (2 dose)10
HR males (18-26yo), MSM (all ages), HR females (18-45yo) (Apr’16)11
Males Gr 6 (Sept’17)27/Females: Gr. 6 (2 dose)1
Females: Gr. 4-6 (2 dose)1; catch up to 26yo (3 dose)6

Yukon

•

Males Gr 6 (Sept’17)28/Females: Gr. 6, free for 13-18 yo7 (2 dose)1HR males

Nunavut

•

Females: Gr. 613

British Columbia ∇
Alberta
Saskatchewan
Manitoba
Ontario

Quebec + +
New Brunswick
Nova Scotia
Prince Edward Island ∗

Uptake Rate
64.8%15
64.9%(M);66.3%(F)22

73.7%14
58.6%14
80.2%14

73%17
73.0%14
75.0%14
84.9%14
88.7%14
39.3%14
67% (1st)16
-

Number Needed to Vaccinate (NNV) with nonavalent HPV vaccine in
order to prevent HPV related disease in Canada.

•
•
•
•

International Papillomavirus conference Oct 2-6 2018
Vaccination of a cohort of 12 years old girls and boy
Lifetime vaccine protection for the HPV type contained in the vaccine (no cross protection considered)
Current vaccine recommendations and approved indications in Canada
Epidemiology of HPV related disease and current screening management remain stable over time

Secondary prevention technology

Limits of screening with cytology
False
negative
2/3 sampling

No previous
screening or
too far ago

20-25 %
50-60 %

8-15 %

1/3 detection

Inadequate
follow-up
Tx failure
Rapid evolution
of cancer

58

We will cause more harm than benefit if we dot
not change our screening paradigm!

Accuracy of HPV screening vs. cytology
Screening test

N

Sensitivity (95% CI)

Specificity (95% CI)

Cytology (ASC-US+)
HC2

25
31

70.0% (62.5–77.6%)
90.4% (88.0–92.8%)

91.9% (90.3–93.6%)
88.5% (87.0–90.0%)

Co-testing*

13

94.2% (90.8–97.6%)

87.7% (85.0–90.3%)

Cytology (ASC-US+)
HC2

21
22

74.6% (65.6–83.6%)
95.3% (93.3–97.3%)

91.8% (90.0–93.7%)
89.0% (87.2–90.8%)

Co-testing*

12

96.7% (93.7–99.7%)

82.9% (77.1–88.6%)

Detection of CIN2+

Detection of CIN3+

*Cytology (ASC-US+) and HC2
Updated meta-analysis data from Arbyn et al.21,22
In Bosch FX et al. Nature reviews Clinical oncology 2015

Comparison of Prevention
Interventions
• Compared to secondary prevention, primary
prevention is always: Examples:
– Cheaper
– More equitable
– More efficient
– More accessible

Primary prevention

Secondary prevention

Seat belts, alcohol laws and
driving laws

Emergency rooms

Condoms

Antiretroviral drugs

QUESTION

Are there any conditions for which we prefer to limit
the impact rather than prevent the disease?

Objectives
• Recognize the burden of HPV-related diseases and cancers in
Canada
• Summarize the impact of public health vaccination programs in the
reduction of HPV related diseases in Canada
• Describe the Canadian efforts to further reduce the burden of HPV
associated diseases and cancers
• Discuss the challenges of HPV vaccine public programs in the
future in Canada
• Recognize the importance of cohorts and high risk groups not
protected by public health program to further reduce the HPV
burden

Laziness!

Laziness!
• We had sufficient success to rest on our
laurels!
• There are gaps in our successes
• There are unreached populations
• There are threats around the programs

Not changing our screening programs

But to optimize the value of the vaccine program
we need new screening guidelines
•
•

•

Vaccinated women should start
screening at age 30, instead of
25, with HPV test.
Furthermore, there is a strong
rationale for applying longer
intervals for re-screening HPV
negative women than the
currently recommended 5 years.
For non-vaccinated women and
for women vaccinated in their
fifteenth year or later, the current
protocol should be kept
http://dx.doi.org/10.1016/j.ypmed.2016.11.020

Not gearing up our communication efforts

The effects of pseudoscience
•

•
•

•

What will it take to stop the
pseudoscience to influence
parents/patients mind?
This is not only for HPV vaccine!
HPV is seen as the test before
more STI vaccines such as HIV,
HSV, CT and GC become available
Cancer is not enough to have
some people immunized!

http://scienceblogs.com/insolence/2016/11/18/torturing-more-mice-in-the-name-of-antivaccine-pseudoscience/

Most people trust vaccines in Canada!

Predisposition of the patient to be vaccinated
If a vaccinator meets 4 patients (Quebec example):

are favorable to
is reluctant or concerned about
real or presumed risks
vaccination
The perception of risk varies
from one person to the next
Publications du ministère de la Santé et des Services sociaux, 2013.
Available at: www.publications.msss.gouv.qc.ca/msss/document-000105/.

Will we flatly accept that we are
loosing the communication war?
•
“I’m sorry, Jeannie, your answer was
correct, but Kevin shouted his
incorrect answer over yours, so he
gets the points.”
Wrong articles attract more
attention than true articles!

hpvinfo.ca or sexualityandu.ca

HPV Vaccine Counselling
Keep the message simple:
1.
2.
3.

effective
safe
recommended
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• Recognize the burden of HPV-related diseases and cancers in
Canada
• Summarize the impact of public health vaccination programs in the
reduction of HPV related diseases in Canada
• Describe the Canadian efforts to further reduce the burden of HPV
associated diseases and cancers
• Discuss the challenges of HPV vaccine public programs in the future
in Canada
• Recognize the importance of cohorts and high risk groups not
protected by public health program to further reduce the HPV
burden

Vulvectomy for GW!
• Blocking vagina

– For sex
– For her period …

• Blocking urine that had
to seep out from folds of
the skin
• Vulvectomy was
proposed and succeeded

*Case counting begins post-treatment.

qHPV Vaccine Efficacy in Exposed to Vaccine-related HPV Type
Whose Infection has Cleared

(Seropositive,
DNA
Negative)
Combined
Results From
3 Phase
II/III Trials END OF STUDY
MITT-2 Population* ~4 year Follow-up in Women 16-26 years
Quadrivalent Vaccine
Endpoint

Placebo

n

Cases

n

Cases*

Efficacy (%)

95% CI

CIN (any grade)

1,243

0

1,283

7

100

(29, 100)

External genital
lesions

1,268

0

1,301

8

100

(40, 100)

*The 15 placebo cases were due to re-infection or re-activation of a latent infection

This suggests efficacy against recurrence of disease
with same vaccine HPV types (re-activation/re-infection)
MITT-2 analysis (Protocols 007, 013 and 015), HPV specific naive population; received at least one dose, case counting
starts 30 days after dose 1.
Olsson SE, et al. Hum Vaccin 2009; 5(10):696-704.

Prevention of new anal warts
•
•
•
•

MSM
26 and + years
Offered vaccine
Mean age = 42

La vaccination après un traitement par LEEP prévient-elle les
récurrences chez les patientes porteuses de lésions CIN 2/3?

Taux de récurrence
(%)

L’ABSENCE de vaccination après un traitement par LEEP était un facteur
de risque indépendant de récurrence des lésions CIN 2/3; RR = 2,840 (p < 0,01)

7,2 %

8
6
4

2,5 %

2
0

Avec vaccin

Sans vaccin

LEEP = technique d’excision électrochirurgicale à l’anse; RR = risque relatif
Kang WD, et al. Gynecol Oncol 2013;130:264.

Impact of vaccination on disease relapse
after cervical conization
Clinical disease recurrence
(CDR):
• NV-group: 11 cases
• V-group: 2 cases
• Vaccination was associated
with significant reduced risk of
subsequent HPV-related highgrade CIN after cervical
surgery by 81,2% (95%CI
34,3-95,7)
This does not imply a therapeutic
effect of the vaccines but
underlines its role as an adjuvant
to surgical treatment

We are only starting to understand the full value of HPV vaccine
PROPHYLACTIC

To prevent new infections and
transmission

•

•
•
•

Youths and
adolescents before
sexual debut
Adult women
– To 26, 30, 45+…
Males
– To 18, 50+…
Infants (EPI)

From Xavier Bosch, ICO, Barcelona

AS PART OF THERAPY
To interrupt reinfections and
transmission

• HPV + women in
screening
• Post treatments in CIN
lesions
• RRP
• GW
• HPV cancer survivors
• Therapeutic / mixed
vaccines

Are we delivering to those that need it
the most?

• Are worried well shadowing the situation for
most at risk population
• Vulnerable women: aboriginals, street-involved,
IDU, refugees and immigrants,
immunocompromised and HIV+
• Vulnerable men: MSM HIV- as well as HIV+ and
other immunocompromised men…

Outcome

HPV vaccine efficacy in mid-adult
women
4vHPV (to age 45)

2vHPV (to age 55)

‘per-protocol’/‘according-to-protocol’ ( HPV negative)

6M Persistent infection
CIN2+
External genital lesions

VE: 89.6% (95%CI 79.3–95.4)

VE: 82.9% (95%CI 53.8–95.1)

VE: 83.3% (95%CI −37.6–99.6)

VE: 100% (95%CI −100.7–100.0)

VE: 100% (95%CI 30.8–100.0)

NR

‘intention-to-treat’/‘total-vaccinated-cohort’ (irrespective of HPV)
6M Persistent infection
CIN2+
External genital lesions

VE: 49.0% (95%CI 35.5–59.9)

VE: 47.0% (95% CI 25.4-62.7)‡

VE: 22.4% (95% CI −42.5–58.3)

VE: 29.1% (95% CI −22.5–59.6)‡

VE: 8.5% (95% CI −126.6–63.4)

NR

Baseline seropositive but HPV-DNA-negative (previous infection)
6M persistent infection
(≥ 1 dose)

VE: 66.8% (95% CI 3.8-90.5)

NR

6M Persistent infection or +
(3 doses)

NR

VE: 86.4% (30.1–99.0)

Bold blue: statistically significant under trial conditions

Current HPV vaccination and cervical cancer screening strategy
in developed countries and proposed FASTER initiative
9

14

25

30

65

45

Age (years)
Cytology every 3 yrs

HPV test every 5/10 yrs

Male vaccination

HPV tetst x 2 / 3 lifetime

Routine and
Catch-up / opportunistic vaccination: intervention (
x2 or x3, based on age)
Cytology screening: intervention ( )
HPV screening: intervention ( )

We are only starting to understand the full value of HPV vaccine
PROPHYLACTIC

To prevent new infections and
transmission

•

•
•
•

Youths and
adolescents before
sexual debut
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– To 26, 30, 45+…
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– To 18, 50+…
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From Xavier Bosch, ICO, Barcelona

AS PART OF THERAPY

HIGH RISK GROUPS

To interrupt reinfections and
transmission

To prevent infections,
reinfections and transmission

• HPV + women in
screening
• Post treatments in CIN
lesions
• RRP
• GW
• HPV cancer survivors
• Therapeutic / mixed
vaccines

•
•
•
•
•
•
•
•

HIV cohorts
MSM
Transplants &
immunosuppressed
Autoimmune patients
STI clinics
Partners of HPV+
Migrants / marginal
Abused children

ENDING THE CERVICAL CANCER EPIDEMIC
Montréal’s objectives for 2030
• Achieving 90-90-90 WHO Targets on HPV
prevention
• 90% HPV vaccination rate
• 90% HPV testing rate
• 90% HPV+ women will receive recommended
treatments and follow-up

If high-coverage vaccination and screening is maintained, at an elimination 4 new cases
per 100 000 women annually, cervical cancer could be considered to be eliminated as a
public health problem in Australia within the next 20 years.

HPV prevention key messages!
– Evidence shows that cervical cancer screening
reduces morbidity and mortality only from cervical
cancer.
– HPV vaccine is effective for reducing morbidity from
cervical cancer but is insufficient to eliminate cervical
cancer screening.
– The HPV vaccine is safe, efficient and recommended

Conclusion
•
•
•
•

•

The greatest impact has been seen where the vaccine is routinely administered
before HPV exposure.
Most at risk populations may well be the most under-immunized people in Canada
With all we have learned in the last 10 years, we can safely upgrade our efforts
Remembering that the HPV vaccine was develop because someone was struck by
the high burden of HPV disease in specific populations… not just the general
population!
But HPV prevention starts with a clear and strong recommendation from the
healthcare provider!

Merci!

