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HPV EPIDEMIOLOGY HUMAN PAPILLOMAVIRUS
- CAN CAUSE SEVERAL
» >100 types of human papillomaviruses TYPES OF CANCER

Main mode of transmission Is sexual

\/

» Anogenital HPV Is the most common
STI worldwide.

» >90% Infected clear the infection

» Persistent, oncogenic HPV infection is
causally associated with anogenital and
oropharyngeal cancers

» 4.5% of all cancers worldwide are
attributable to HPV: >80% of which are
cervical cancer

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

cancer.gov/hpv
National Cancer Institute, 2022



HPV VACCINES C :
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Suspension for injection in pre-filled syringe

Human papillomavirus vaccine [Types 16, 18]
(Recombinant, adjuvanted, adsorbed)

— 1 . .

» First HPV vaccine was licensed in 2006
and there are now 3 available

i
05,

-

» Prophylactic, sub-unit vaccines S

GARDXSILTM i 4\/

uadrivalent Human Papil.lomavirus.
(ll?ypes 6,11,16,18) Recombinant Vaccine)

» Substantial population impact

» HPV vaccine schedule has been
reduced before: 2014: 3 - 2 doses

...Can we go to 1 dose now?




IRISH CONTEXT Y

............................................................................................................... Ireland
(U.K.)
» HPV vaccine in Irish iImmunisation VT NCsligo\_
schedule; Castlebar
_ _ > Drogheda
2010; girls In 1st year of secondary i IRELAND B
school (age ~12) e e
Tullamore
: ’ Wicklow
2019; gender neutral programme . ~ Arklow
. %r | Limerick Nei/.\?cBoss
» National uptake of 2 doses of the HPV | X Wi
vaccine in the schools programme in g, [larmey  Bork

2020/2021: 76.6%

» Lower uptake has been reported in " -
disadvantaged schools (DEIS)

Ir Med J July/August 2017; 110; 7 (603)
The Uptake of Human Papillomavirus Vaccine in Irish Schools: The
Impact of Disadvantage

C Migone', T Barrett®, S Cotter’, A Clarke?®, B Corcoran®



WHO STRATEGIC PLAN FOR
Global strategy to accelerate the CERVICAL CANCER ELIMINATION

elimination of cervical cancer as
a public health problem

90% 70%

9000

of girls fully of women are of women identified
vaccinated screened with a with cervical disease
against HPV by high-performance receive treatment for

15 years of age test by 35 and 45

years of age

precancerous lesions
or invasive cancer

‘{fx@?"\\), World Health
S Organization




GLOBAL INTRODUCTION OF THE HPV VACCINE

% countries
introduced:

Africa 31%

America 85% ® Introduced (Includes partial introduction) to date (107 countries or 55%)
: = Not Available, Not Introduced/No Plans (87 countries or 45%)
Asia 40% -~ @ Not applicable —
T
Europe 717%

Oceania 56%

Bruni et al, 2021



INTERNATIONAL

HPV VACCINE

PROGRAM

PERFORMANCE

2019

Bruni et al, 2021

Countries

2§EF2ER

IRL

BEL

LVA

ESY

DEU

ATG

@ Final dose
First dose

®
X
®
o
2
s
o

-
N
86 '
- -
09’ '
8% '
i” '
' )|
5. '
' | gge
: 70 ;
' s
' 0 '
' B
'
: RE
' e |
' 82 1
' 78 '
' 87'
' r,
. 45,
' 73 |
' '
' ' ol
' ,‘ |
' '
' s1 )
" P '
' : o
' 85!
'
' 41 '
' - '
' 31 '
' ' '
' 33 '
1] ]
' 23 '
' 17 '
' '
' '
' '
' '
' '
' \
Y 14 ) W PR f T T T 1 T 1 | | f T
10 20 30 40 SO 60 70 B0 90 1N 0 10 20 30 40 50 & 70 80 90 100

HPV program performance coverage 2019 (%)



HPV vaccine coverage weighted by population size (%)

GLOBAL HPV VACCINATION COVERAGE

40

30

20

10

Program performance indicator- Last dose

® Females
® Males
15
11 1.2 1.2/
9 9 e
6 6/. g
R P .4
-~ 2 @ S o
S A S
- ° ° e ¢
T 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Year
Bruni et al, 2021

_ll. -ll .IA ' ., 'A

——

B e e —— - -

CLASS ATTENDANC

ABSENT: 168 MILLION CHILDREN

—— L3 —

]
) ‘.
l S
L.aiSzra:

’ v A‘ \ ‘-
Vs 36.'-3 o




METHODS: REVIEW QUESTION

Population 9-14 years old

Intervention One dose of HPV vaccine
Comparison Two/Three/No doses of HPV vaccine
Outcomes 1. Efficacy

2. Effectiveness

3. Immunogenicity



METHODS

Identification of studies via databases and registers J

Identification

Screening

Databases (n = 7833)
-Pubmed (n=2997)
-Embase (n=3038)

-Web of Science (n=1524)
-Cochrane Library (n=274)

Registers (n=10)

-ClinicalTrials.gov (n=10)

-PROSPERO (n=1)

Identification of studies via other methods

Records removed before
screening:
Duplicate records removed
(n =1658)

l

|

Records screened (title/abstract)

Records excluded
(n =5960)

Citation searching

-JCVI (n=21)

-3 systematic reviews (n=21)
Author correspondence (n=1)

Google Scholar (n= 2)

L A

(n = 6175)
v

Reports sought for retrieval

Reports not retrieved
(n =0)

Reports sought for retrieval &
assessed for eligibility

(n =45)

(n=215)
v

Full-texts assessed for eligibility

(n =215)
:

Studies eligible ( n=32)

[ Included ] [

|

Unique studies included (n =35)

Reports excluded (n=183)
-Data not reported for 1 Vs 0, 2
or 3 doses (n=91)

-Incorrect study design (n =39 )
-Already synthesized in
systematic reviews (n=19)
-Wrong indication (n =14 )
-Study protocol (n=10)

-Wrong intervention (n=6)
-Wrong outcomes (n=4)

hd

Duplicate records
removed= (n=42)

Additional eligible studies
identified (n=3)




METHODS

00000000000000000000000000000000000000000

Data
extraction

Critical
appraisal

Certainty
assessment

MNarrative

synthesis

* Author, publication year, journal, study design, sample size,

~

age at vaccination, statistical analysis characteristics, duration

of follow-up, results, conclusions, strengths & limitations

vy

* AMSTARZ; for systematic reviews
* RoB2; for randomized trnals
* ROBINS-I; for non-randomized studies

~

* GRADE

* Grouped by review outcome




RESULTS

Systematic review 3 ]

: . L kg , % B -
Randomised controlled trial 2 - 55 21 Bicpa PeS also i et s W 2
Non-randomised trial 1 “ intervention Pesearc

&5 provide cpy e N
POSt-hOC analyses 2 — quality communities lI!]p(nIdI]l peop e

need
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Cohort 19

Case-control 1

Cross sectional 7



RESULTS: SYSTEMATIC REVIEWS (N=3)

year N assessed synthesis

Whitworth Observational, Efficacy & Narrative 1 dose may be as efficacious as 2/3 but more
2019 intervention immunogenicity evidence needed

N=7
Markowitz Observational Effectiveness & Narrative Higher effectiveness for 3 doses than 1/2 but
2018 study limitations several biases impact estimates

N=14
Secor Observational, Immunogenicity Non- Antibody titres after 1 dose inferior to 2/3
2020 intervention inferiority doses

analysis

N=23



RESULTS: EFFICACY (N=4)

o s neos

Barnabas VE (95%Cl) at 18 months against; /
2022 -persistent HPV 16/18 -persistent HPV 16/18/31/33/45/52 | AC%II:IEESETI}I':II)CYA(()#
1 dose 9V = 97.5% (81.7-99.7) 1 dose 9V= 88.9% (68.5- 96.1) 3,
1 dose 2V =97.5% (81.6-99.7)
Basu Cohort VE (95%Cl) against persistent HPV 16/18 at 10 years;
2021 1 =95.4% (85-99.9)
2=93.1% (77.3-99.8)
3=93.3% (77.5-99.7)
Kreimer Post-hoc VE(95%CIl) against prevalent HPV 16/18 at 11 years; )
2020 analysis 1=282.1% (40.2-97)
NATIONAL
2 =83.8% (19.5-99.2) CANCERN
3 =80.2% (70.7-87.0)
Tsang Post-hoc VE (95%Cl) against incident HPV 31/33/45 at 11 years. GRADE:
2020 analysis 1=54.4% (21-73.7) Moderate

3 = 64.4% (57.7-70) Certaint
INty



RESULTS: EFFECTIVENESS (N=20)

Table 1: Studies with 0, 1, 2 & 3 dose arms (n=19)

Significant 1-dose VE but significantly lower than multi- 4

dose
6
GRADE:
Low
Table 2: Studies with 0 & 1 dose arms (nh=1) certainty
Batmunkh 1 dose VE=92% (44% -99%) High 1-dose VE

2020 but imprecise



RESULTS: IMMUNOGENICITY (N=10)

HPV 16 (A) antibody B ioid ‘\\
levels by doses 2 \\ - . & e
received up to 11 years ¢ T .
post-vaccination, : -
Kreimer et al (2020) § A S 3 i 4 1600

S 10

¢

Natural Immunity
10 '+

2 3 4 5 6 "o o 8 9 10 11



CONCLUSION

» Substantial evidence that single-dose HPV vaccination is likely to provide high levels of

protection that iIs comparable to that provided by two or three doses and durable for at least
11 years

» Large implications for national and international public health

Global Vaccine®
Equity

Achieving the 90-/0-90 targets by 2030
would result in over 62 million cervical
cancer deaths averted by 2120.

(Delivering Equality Of Opportunity In Schools)

p A ’ N % 5 —_ -
\n Action Plan for Educational Inclusiol



INTERNATIONAL VACCINE POLICY

i) =i Heai Topios B Commalan D olaoom 0 Seiscgeicies » “Those aged 9-14..and 15-20 may receive 1
or 2 doses.. recommended on the basis of
One-dose Human providing comparable levels of individual
Papillomavirus (HPV) protection while being more cost-effective
vaccine offers solid and efficient (fewer doses per cancer case

prevented)” (Strategic Advisory Group of

protection against cervical Experts on Immunisation, April 2022)

cancer

» “Considers the evidence very strong that 1
dose provides similar protection to that

Independent report Induced by 2 doses.. advises a 1 dose

JCVI statement on a one-dose schedule schedule for the routine adolescent

for the routine HPV immunisation programme” (Joint Committee on

programme Vaccination and Immunisation, August 2022)

Published 5 August 2022




INTERNATIONAL VACCINE POLICY

@ World Health  Weekly epidemiological record
Si ganization  peleyé épidémiologique hebdomadaire

Urganisatinn mondiale de la Santé 16 DECEMBER 2022, 97th YEAR / 16 DECEMBRE 2022, 97 ANNEE
No 50, 2022, 97, 645672

http://www.who.int/wer

Human papillomavirus Vaccins contre
Contents vaccines: WHO position les papillomavirus humains:
645 Human papillomavirus paper (2022 update) hote dje_synthése de I'OMS
vaccines: WHO position paper (mise a jour de 2022)
upda

» "Current evidence suggests that a single dose has comparable efficacy and duration of
protection as a 2-dose schedule and may offer programme advantages, be more

efficient and affordable, and contribute to improved coverage.” (WHO, December 2022)



RECOMMENDATIONS

1. Advise 1 dose of HPV vaccine

for 9-14 year olds

2. Aim 2 90% uptake

3. Strengthen national HPV National Immunisation
survelllance Advisory Committee

NIAC

4. Monitor evolving evidence base




REFERENCES

*de Martel C, Georges D, Bray F, Ferlay J, Clifford GM. Global burden of cancer attributable to infections in 2018: a worldwide incidence analysis. Lancet Glob Heal. 2020 Feb 1;8(2):e180-90.
*de Martel C, Plummer M, Vignat J, Franceschi S. Worldwide burden of cancer attributable to HPV by site, country and HPV type. Int J Cancer. 2017 Aug 15;141(4):664-70.

*Lei J, Ploner A, Elfstrom KM, Wang J, Roth A, Fang F, et al. HPV Vaccination and the Risk of Invasive Cervical Cancer. N Engl J Med [Internet]. 2020 Oct 1 [cited 2020 Nov 19];383(14):1340-8. Available from: https://pubmed.ncbi.nlm.nih.gov/32997908/

Drolet M, Bénard E, Pérez N, Brisson M, Ali H, Boily MC, et al. Population-level impact and herd effects following the introduction of human papillomavirus vaccination programmes: updated systematic review and meta-analysis. Lancet (London, England) [Internet]. 2019 Aug 8 [cited
2022 Aug 2];394(10197):497. Available from: /pmc/articles/PMC7316527/
*Bruni L, Saura-Lazaro A, Montoliu A, Brotons M, Alemany L, Diallo MS, et al. HPV vaccination introduction worldwide and WHO and UNICEF estimates of national HPV immunization coverage 2010-2019. Prev Med (Baltim). 2021 Mar 1;144(106399).

*Joint Committee on Vaccination and Immunisation (JCVI). JCVI statement on a one-dose schedule for the routine HPV immunisation programme - GOV.UK [Internet]. 2022 [cited 2022 Aug 10]. Available from: https://www.gov.uk/government/publications/single-dose-of-hpv-vaccine-jcvi-

concluding-advice/jcvi-statement-on-a-one-dose-schedule-for-the-routine-hpv-immunisation-programme

*Kreimer AR, Rodriguez AC, Hildesheim A, Herrero R, Porras C, Schiffman M, et al. Proof-of-principle evaluation of the efficacy of fewer than three doses of a bivalent HPV16/18 vaccine. J Natl Cancer Inst [Internet]. 2011 Oct 5 [cited 2022 Aug 3];103(19):1444-51. Available from:

https://pubmed.ncbi.nlm.nih.gov/21908768/

*Higgins J, Thomas J, Chandler J, Cumpston M, Li T, Page M, et al. Cochrane Handbook for Systematic Reviews of Interventions version 6.3 (updated February 2022) [Internet]. Cochrane. 2022 [cited 2022 Aug 17]. Available from: https://training.cochrane.org/handbook
*Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ [Internet]. 2021 Mar 29 [cited 2022 Aug 10];372. Available from: https://www.bmj.com/content/372/bmj.n71
*Whitworth HS, Gallagher KE, Howard N, Mounier-Jack S, Mbwanji G, Kreimer AR, et al. Efficacy and immunogenicity of a single dose of human papillomavirus vaccine compared to no vaccination or standard three and two-dose vaccination regimens: A systematic review of evidence from

clinical trials. Vaccine [Internet]. 2019 Feb 5 [cited 2022 Aug 2];38(6):1302—14. Available from: https://pubmed.ncbi.nim.nih.gov/31870572/

*Markowitz LE, Naleway AL, Klein NP, Lewis RM, Crane B, Querec TD, et al. Human Papillomavirus Vaccine Effectiveness Against HPV Infection: Evaluation of One, Two, and Three Doses. J Infect Dis [Internet]. 2020 Mar 15 [cited 2022 Aug 30];221(6):910-8. Available from:
https://pubmed.ncbi.nlm.nih.gov/31784749/

*Secor AM, Driver M, Kharono B, Hergott D, Liu G, Barnabas R V., et al. Immunogenicity of Alternative Dosing Schedules for HPV Vaccines among Adolescent Girls and Young Women: A Systematic Review and Meta-Analysis. Vaccines [Internet]. 2020 Dec 1 [cited 2022 Aug 4];8(4):1-13.
Available from: /pmc/articles/PMC7712330/

*Barnabas R V., Brown ER, Onono MA, Bukusi EA, Njoroge B, Winer RL, et al. Efficacy of Single-Dose Human Papillomavirus Vaccination among Young African Women. NEJM Evid [Internet]. 2022 Apr 11 [cited 2022 Aug 4];1(5). Available from:

https://evidence.nejm.org/doi/full/10.1056/EVID0a2100056

*Basu P, Malvi SG, Joshi S, Bhatla N, Muwonge R, Lucas E, et al. Vaccine efficacy against persistent human papillomavirus (HPV) 16/18 infection at 10 years after one, two, and three doses of quadrivalent HPV vaccine in girls in India: a multicentre, prospective, cohort study. Lancet Oncol
[Internet]. 2021 Nov 1 [cited 2022 Aug 16];22(11):1518-29. Available from: http://www.thelancet.com/article/S1470204521004538/fulltext

*Kreimer AR, Sampson JN, Porras C, Schiller JT, Kemp T, Herrero R, et al. Evaluation of Durability of a Single Dose of the Bivalent HPV Vaccine: The CVT Trial. J Natl Cancer Inst [Internet]. 2020 Oct 1 [cited 2022 Aug 30];112(10). Available from: https://pubmed.ncbi.nlm.nih.gov/32091594/
*Tsang SH, Sampson JN, Schussler J, Porras C, Wagner S, Boland J, et al. Durability of Cross-Protection by Different Schedules of the Bivalent HPV Vaccine: The CVT Trial. J Natl Cancer Inst [Internet]. 2020 Oct 1 [cited 2022 Aug 29];112(10):1030-7. Available from:

https://pubmed.ncbi.nlm.nih.gov/32091596/



https://pubmed.ncbi.nlm.nih.gov/32997908/
https://www.gov.uk/government/publications/single-dose-of-hpv-vaccine-jcvi-concluding-advice/jcvi-statement-on-a-one-dose-schedule-for-the-routine-hpv-immunisation-programme
https://pubmed.ncbi.nlm.nih.gov/21908768/
https://pubmed.ncbi.nlm.nih.gov/31870572/
https://evidence.nejm.org/doi/full/10.1056/EVIDoa2100056
https://pubmed.ncbi.nlm.nih.gov/32091596/

REFERENCES

*Abel MK, Mann AK, Sonawane K, Kapp DS, Deshmukh AA, Chan JK. Prevalence of Oral Human Papillomavirus Infection by Number of Vaccine Doses Among US Adults. JNCI Cancer Spectr [Internet]. 2021 Nov 3 [cited 2022 Aug 30];5(6). Available from: https://pubmed.ncbi.nim.nih.gov/34993415/

*Jeannot E, Viviano M, de Pree C, Amadane M, Kabengele E, Vassilakos P, et al. Prevalence of Vaccine Type Infections in Vaccinated and Non-Vaccinated Young Women: HPV-IMPACT, a Self-Sampling Study. Int J Environ Res Public Health [Internet]. 2018 Jul 9 [cited 2022 Aug 30];15(7). Available from: /pmc/articles/PMC6069376/
*Markowitz LE, Naleway AL, Klein NP, Lewis RM, Crane B, Querec TD, et al. Human Papillomavirus Vaccine Effectiveness Against HPV Infection: Evaluation of One, Two, and Three Doses. J Infect Dis [Internet]. 2020 Mar 15 [cited 2022 Aug 30];221(6):910-8. Available from: https://pubmed.ncbi.nlm.nih.gov/31784749/

*Sonawane K, Nyitray AG, Nemutlu GS, Swartz MD, Chhatwal J, Deshmukh AA. Prevalence of Human Papillomavirus Infection by Number of Vaccine Doses Among US Women. JAMA Netw Open [Internet]. 2019 Dec 2 [cited 2022 Aug 30];2(12):e1918571. Available from: /pmc/articles/PMC6986697/

*Batmunkh T, Dalmau MT, Munkhsaikhan ME, Khorolsuren T, Namjil N, Surenjav U, et al. A single dose of quadrivalent human papillomavirus (HPV) vaccine is immunogenic and reduces HPV detection rates in young women in Mongolia, six years after vaccination. Vaccine [Internet]. 2020 Jun 2 [cited 2022 Aug 30];38(27):4316-24.

Available from: https://pubmed.ncbi.nlm.nih.gov/32387009/

*Zeybek B, Lin YL, Kuo YF, Rodriguez AM. The Impact of Varying Numbers of Quadrivalent HPV Vaccine Doses on Anogenital Warts in the US: A Database Study. J Low Genit Tract Dis [Internet]. 2018 Jul 1 [cited 2022 Aug 30];22(3):189-94. Available from: /pmc/articles/PMC6014903/

*Mufoz-Quiles C, Lopez-Lacort M, Diez-Domingo J, Rodrigo-Casares V, Orrico-Sanchez A. Human papillomavirus vaccines effectiveness to prevent genital warts: A population-based study using health system integrated databases, 2009-2017. Vaccine [Internet]. 2022 Jan 21 [cited 2022 Aug 30]

*Brotherton JM, Budd A, Rompotis C, Bartlett N, Malloy MJ, Andersen RL, et al. Is one dose of human papillomavirus vaccine as effective as three?: A national cohort analysis. Papillomavirus Res [Internet]. 2019 Dec 1 [cited 2022 Aug 29];8(100177). Available from: https://pubmed.ncbi.nlm.nih.gov/31319173/

*Verdoodt F, Dehlendorff C, Kjaer SK. Dose-related Effectiveness of Quadrivalent Human Papillomavirus Vaccine Against Cervical Intraepithelial Neoplasia: A Danish Nationwide Cohort Study. Clin Infect Dis [Internet]. 2020 Feb 3 [cited 2022 Aug 29];70(4):608-14. Available from:
https://academic.oup.com/cid/article/70/4/608/5403490

*Rodriguez AM, Zeybek B, Vaughn M, Westra J, Kaul S, Montealegre JR, et al. Comparison of the long-term impact and clinical outcomes of fewer doses and standard doses of human papillomavirus vaccine in the United States: A database study. Cancer [Internet]. 2020 Apr 15 [cited 2022 Aug 29];126(8):1656—67. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1002/cncr.32700

Joshi S, Anantharaman D, Muwonge R, Bhatla N, Panicker G, Butt J, et al. Evaluation of immune response to single dose of HPV vaccine at 10-year post-vaccination. UNPUBLISHED, SUBMITTED TO VACCINE FOR CONSIDERATION. 2022.

*Batmunkh T, Dalmau MT, Munkhsaikhan ME, Khorolsuren T, Namjil N, Surenjav U, et al. A single dose of quadrivalent human papillomavirus (HPV) vaccine is immunogenic and reduces HPV detection rates in young women in Mongolia, six years after vaccination. Vaccine [Internet]. 2020 Jun 2 [cited 2022 Aug 30];38(27):4316-24.

Available from: https://pubmed.ncbi.nlm.nih.gov/32387009/

*Pasmans H, Schurink-van’t Klooster TM, Bogaard MJM, van Rooijen DM, de Melker HE, Welters MJP, et al. Long-term HPV-specific immune response after one versus two and three doses of bivalent HPV vaccination in Dutch girls. Vaccine [Internet]. 2019 Nov 20 [cited 2022 Aug 23];37(49):7280-8. Available from:
https://pubmed.ncbi.nlm.nih.gov/31575492/

*Hurt L, Nsouli-Maktabi H, Rohrbeck P, Clark L. Use of quadrivalent human papillomavirus vaccine and the prevalence of antibodies to vaccine-targeted strains among female service members before and after vaccination - PubMed. MSMR [Internet]. 2016 [cited 2022 Aug 30];23(2):6—13. Available from:
https://pubmed.ncbi.nlm.nih.gov/26930146/

*Toh ZQ, Russell FM, Reyburn R, Fong J, Tuivaga E, Ratu T, et al. Sustained Antibody Responses 6 Years Following 1, 2, or 3 Doses of Quadrivalent Human Papillomavirus (HPV) Vaccine in Adolescent Fijian Girls, and Subsequent Responses to a Single Dose of Bivalent HPV Vaccine: A Prospective Cohort Study. Clin Infect Dis
[Internet]. 2017 Apr 1 [cited 2022 Aug 26];64(7):852-9. Available from: https://pubmed.ncbi.nim.nih.gov/28034886/

*Toh ZQ, Cheow KWB, Russell FM, Hoe E, Reyburn R, Fong J, et al. Cellular Immune Responses 6 Years Following 1, 2, or 3 Doses of Quadrivalent HPV Vaccine in Fijian Girls and Subsequent Responses to a Dose of Bivalent HPV Vaccine. Open Forum Infect Dis [Internet]. 2018 Jul 1 [cited 2022 Aug 26];5(7):0fy147. Available from:
/pmc/articles/PMC6041981/

*Toh ZQ, Kosasih J, Russell FM, Reyburn R, Fong J, Tuivaga E, et al. Selective Persistence of HPV Cross-Neutralising Antibodies following Reduced-Dose HPV Vaccine Schedules. Vaccines [Internet]. 2019 Dec 1 [cited 2022 Aug 26];7(4):200. Available from: /pmc/articles/PMC6963583/

*Watson-Jones D, Changalucha J, Whitworth H, Pinto L, Mutani P, Indangasi J, et al. Imnmunogenicity and safety of one-dose human papillomavirus vaccine compared with two or three doses in Tanzanian girls (DoRIS): an open-label, randomised, non-inferiority trial. Lancet Glob Heal. 2022 Oct 1;10(10):e1473-84.

*Baisley K, Kemp TJ, Kreimer AR, Basu P, Changalucha J, Hildesheim A, et al. Comparison of Inmune Responses after One Dose of HPV Vaccine in a Dose-Reduction HPV Vaccine Trial in Adolescent Girls in Tanzania to the Costa Rica Vaccine and India HPV Vaccine Trials. 2022; Available from: https://ssrn.com/abstract=4055428


https://pubmed.ncbi.nlm.nih.gov/34993415/
https://pubmed.ncbi.nlm.nih.gov/32387009/
https://pubmed.ncbi.nlm.nih.gov/32387009/

