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HPV vaccine development
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Firsts studies…

Study Design
Study 

group
Control n Inclusion Participants

FUTURE I

Phase III controlled

randomized, double 

blinded, (1:1)

4v

(3 dosis)

Placebo 5 455 

(16–24 a)

January 2002-

Match 2003

16 countries

FUTURE II 4v

(3 dosis)

Placebo 12 167 

(15–26 a)

June 2002- May 

2003

13 countries

PATRICIA 2v

(3 dosis)

Hepatitis A 18 644

(15–25 a)

May 2004- June 

2005

14 countries

Costa Rica 

HPV-16/18

Vaccine Trial

(Guanacaste 

Study)

Study communitarian, 

controlled

randomized, double 

blinded, (1:1)

2v

(3 dosis)

Hepatitis A 7 466 

(18–25 a)

June 2004-

December 2005

Costa Rica



Lei J, et al. N Engl J Med. 2020

Cumulative incidence at 30s: 94/100.000

Cumulative incidence at 30s : 54/100.000

Cumulative incidence at 30s : 4/100.000 

88% 53%

HPV vaccine and cervical cancer reduction



HPV vaccine and cervical cancer reduction

Falcaro M et al. The lancet 2021

Mix JM et al. Cancer Epidemiol Biomarkers Prev 2021

Palmer TJ et al. JNCI 2024

Arbyn M at el. JNCI 2024

87%

62%

34%

Vaccinated at 17-19 years Vaccinated at ≤ 16

86 % 68 %



But… what happens in adults?

And what happens beyond the cervix?



Immunogenicity



HPV vaccine in adults: immunogenicity

Maldonado I. Hum Vaccin Immunother. 2022

n = 3253 women aged 27-45 years (FUTURE III study)  + 150 men aged 27–45 years (MAM study)



Hillman RJ et al. CVI  2012

Castellsagué X et al. Vaccine 2016

Anti-HPV  GMT in MSW vs MSM

Immunogenicity in MSM

4v HPV vaccine 9v HPV vaccine

GMTs Comparison in MSM vs. women/MSW (7-m)

MSM/

MSM/

Antibody response was numerically lower in MSM than in HM 
and women

HPV vaccine in men who have sex with men (MSM)



Staadegaard E. et al. eClinicalMedicine 2022

Review: 43 studies

4v HPV vaccine. Seropositivity 28 weeks post-3rd doses

- HPV 16: 0.99 (95% CI: 0.98-1.00, n=9)

- HPV 18: 0.94 (95% CI: 0.91-0.96, n=9)

- HPV 6: 0.99 (95% CI: 0.97-1.00, n=8)

- HPV 11: 0.98 (95% CI: 0.97-0.99, n=8)

9v HPV vaccine. Seropositivity 28 weeks post-3rd doses

- HPV 16: 1.00 (95% CI: 0.98-1.00)

- HPV 18: 1.00 (95% CI: 0.99-1.00)

High rate of seroconversion for all HPV vaccine types

2v HPV vaccine. Seropositivity 28 weeks post-3rd doses

- HPV 16: 0.99 (95% CI: 0.95-1.00)

- HPV 18: 0.99 (95% CI: 0.96-1.00)

HPV vaccine in people living with HIV

Immunogenicity in PLHIV



Staadegaard E. et al. eClinicalMedicine 2022

HPV vaccine in people living with HIV



Efficacy/Effectiveness



HPV vaccine efficacy/effectiveness in the cervix (women)

Maldonado I. Hum Vaccin Immunother. 2022

There were no cases of high-grade cervical dysplasia or genital warts caused by HPV vaccine types up to 10 

years post-dose 3 in women vaccinated (4v)  up to 50 years
*La vacuna 4v no está comercializada en España

n = 3253 women aged 50 years (LTFU FUTURE III study) 



Wei F et al L, et al. JID. 2023

Vaccine Efficacy/Effectiveness (VE) against vaccine-targeted anal HPV infection  (14 studies)

2 clinical trials that recruited HIV-negative men 16–26 y

1 clinical trial in people living with HIV >26 y

1 clinical trial in men having sex with men living with HIV >26 y

6 studies (2 clinical trials and 4 real-world studies) in 

individuals (98% HIV-negative) ≤26 y

HPV vaccine efficacy/effectiveness in the anus (adult)



Wei F et al L, et al. JID. 2023

Vaccine Efficacy/Effectiveness (VE) against anal intraepithelial neoplasia and anal condyloma (14 studies)

1 clinical trial in  individuals (men having sex with men ; HIV negative) ≤26 y 

2 clinical trials in  individuals (85% men having sex with men 15% women; all 

living with HIV) >26 y 

1 clinical trial in  individuals (men having sex with men HIV negative)  ≤26 y 

1 real world study  in  individuals (men having sex with men HIV negative)  >26 y 

2 clinical trial in  individuals (men having sex with men ; 81% HIV negative) ≤26 y 

1 clinical trial in  individuals (men having sex with men ; HIV negative) ≤26 y 

1 clinical trials in  individuals (82% men having sex with men 18% women; all 

living with HIV) >26 y 

HPV vaccine efficacy/effectiveness in the anus (adults)



Baandrup L, et al. J Natl Cancer Inst. 2024

HPV vaccine efficacy/effectiveness anal HSIL (women)  

HSIL: high-grade squamous intraepithelial lesion



Goldstone I et al. Lancet Infect Dis 2022

936 participants (827 heterosexual men and 109 MSM up to 26 years). Long term follow-up study (10 years)

The HPV vaccine provides durable protection against anogenital 

disease related to HPV6, 11, 16, and 18. 

HPV vaccine efficacy/effectiveness in anogenital HSIL (men)  



Reference N (age) Study Results

Women

McClymont et al. 

2019

279 (9-25a) observational, cohorts 

prospective

Lower incidence of persistent infection (but higher rate 

of HPV vaccine failure.

Firnhaber et al. 2021 180 (35-45a) randomized double-blinded 

clinical trial 

Post treatment CIN2+  was similar between the 

vaccine and placebo arms BUT 73% showed positive 

margins for HSIL

MSM & Women

Wilkin et al. 2018 575 (>27a) randomized double-blinded 

clinical trial 

No efficacy for prevention of anal HPV infection and 

disease. Stop studio BUT high level of current and 

prior HPV infection 

MSM

Hidalgo-Tenorio et al. 

2021

129 (>26a) randomized double-blinded 

clinical trial 

No efficacy for prevention of anal disease BUT 74% 

showed prevalent high-risk HPV and 60% low-risk 

HPV infection

Palefsky et al. 2021 144 (18-26a) phase II, open-label, multicenter 

trial

No incident qHPV type–associated anal lesions 

among men naive to that type 

Gosens et al. 2021 126 (> 18a) randomized, double-blind, 

multicentre trial

No efficacy for prevention of anal recurrence 

posttreatment BUT no HPV testing after treatment 

HPV vaccine and disease in people living with HIV



HPV vaccine and guidelines for people living with HIV

CDC/ACIP EACS 2022 BHIVA 2015 WHO

Recommended 

age
11 or 12 (9–26) 9-45 12-13 9-14

Age limit for catch-

up

26 (to 45 with shared 

decision making)
45

26 (to 40 for women and 

MSM)
Not specified

Number of doses 3 3 3
3 (preferred).
Alternative 2-dose 

regimen >6-month interval

Preferred HPV

vaccine
9vHPV (only vaccine

currently distributed in US)
9vHPV 9vHPV

2vHPV, 4vHPV

or 9vHPV

CD4 and VL at time 

of vaccination

No specific

recommendation

Preferably when 

CD4>200 and 

suppressed VL

ART-naïve patients with 

CD4<200, vaccine may 

be deferred until ART 

establishment

No specific

recommendation

CDC, Centers for Disease Control and Prevention; ACIP, Advisory Committee on Immunization Practices; EACS, European AIDS Clinical Society; BHIVA, British HIV 

association; WHO,World Health Organization

Losada C et al. Vaccines 2023



Efficacy/Effectiveness in recurrence



PAVIVE Study (sistematic review): 

20 studies  (2011-2023)

Petráš M et al. Sex Transm Infect 2023 

HPV vaccine and previous HPV/SIL history



1. NOVEL trial – UK (Finland, Sweden)
Nonavalent Prophylactic HPV Vaccine (GARDASIL9) After Local Conservative The NOVEL Trial - Full Text View -

ClinicalTrials.gov

2. HOPE9 trial - Italy
Impact on Disease Relapse of HPV Vaccination in Women Treated With LEEP for Cervical Intraepithelial Neoplasia. HOPE9 -

Full Text View - ClinicalTrials.gov

3. VACCIN study - Netherlands
Adjuvant VACcination against HPV in surgical treatment of Cervical Intra-epithelial Neoplasia (VACCIN study) a study protocol 

for a randomised controlled trial - PubMed (nih.gov)

4. COVENANT trial - South Africa, HIV + women
HPV Vaccine Therapy in Reducing High-Grade Cervical Lesions in Patients With HIV and HPV - Full Text View -

ClinicalTrials.gov

High quality evidence is coming….

Re-activation and HPV-related disease

https://www.clinicaltrials.gov/ct2/show/NCT03979014
https://www.clinicaltrials.gov/ct2/show/NCT03979014
https://clinicaltrials.gov/ct2/show/NCT03848039
https://clinicaltrials.gov/ct2/show/NCT03848039
https://pubmed.ncbi.nlm.nih.gov/32517663/
https://pubmed.ncbi.nlm.nih.gov/32517663/
https://clinicaltrials.gov/ct2/show/NCT03284866?term=NCT03284866&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03284866?term=NCT03284866&draw=2&rank=1


del Pino M. Vaccines 2020

Rykkelid M et al. Pathogens 2024 

Related to HPV status after the treatment

?

HPV vaccine and previous HPV/SIL history



Reuschenbach M et al. Vaccines 2023

Schiffman M, et al.. Nat Rev Dis Primers  2016

Schiller JT, et al. Gynecologic oncology 2010

HPV vaccination after exposure. Mechanism of action: Prophylactic HPV vaccine  elicit production of 

antibodies that bind to L1 at the surface of viral particles, hindering their ability to infect host cells

Vaccination may prevent new HPV infections caused by a different HPV type or re-infections with the same HPV 

type coming from a new exposure (i.e. infected partner) or through autoinoculation from an adjacent infected site

HPV vaccine and previous HPV/SIL history



Sequential HPV acquisition between anal and genital sites (n=2022 women)

Wei F et al. Emerg Infect Dis. www.cdc.gov/eid 2020

Risk of anal infection

Risk of genital infection
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Autoinoculation and HPV-related disease

http://www.cdc.gov/eid


Goodman E, et al. Vaccines (Basel) 2022;10:1543.

4vHPV/9vHPV was effective in 

preventing subsequent vulvar HSIL 

in women with pre-existing disease with

high strength of evidence and low

publication bias
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HPV vaccine and vulva disease recurrence reduction



HPV vaccine and anal disease recurrence reduction over 17y

Wei F et al L, et al. JID. 2023

Vaccine Efficacy/Effectiveness (VE) against anal intraepithelial lesion recurrence (4 studies)

mean age 37–50 y

HIV positive



HPV vaccine

Outcomes:
HPV infection

LSIL

HSIL

Conclusions: Watch out with the confounding factors

Age

HIV status

HPV status

SIL history



Thanks for your attention
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