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Article

Real World Effectiveness of Human Papillomavirus Vaccmatlon

Against Cervical Gancer

Susanne K. Kjaer, DMSc,*? Christian Dehlendorff @@, PhD,? Federica Belmonte {®, PhD,’

Louise Baandrup (), PhD**

HJnit of Virus, Lifestyle and Genes, Danish Cancer Sociaty Research Genter, Copenhagen, Denmatk; “Department of Gynascolegy, Rigshospitalet, University of
Copenhagen, Capenhagen, Denmark and *Statistics and Data Analysis, Danish Cancer Society Research Center, Gapenhagen, Denmatk

*Conespondenceto: Susanne K, Kjaer, DMSe, Unit of Virus, Lifestyle and Genes, Danish Cancer Socety Research Center, Strandbotlevarden 49, 2100 Copenthagen,

Denmark {e-mail: susanne@cancer.dk).

Abstract

Background: The primary goal of human papillomavirus {HPV) vaccination is to reduce morbidity and mortality from HEV-
assaciated disease, especially cervical cancer. We determined the real-world effectiveness of HFV vaccination against cervical
cancer. Methods: The study included women aged 17-30 years living in Denmark October 2006-December 2019, From
hatiohwide registries, information on HPV vaccination and cervical cancer diagnoses were retrieved. Incidence rate ratios
(IRRs) with 95% confidence intervals (CIs) for cervical cancer according to vaccination status were estimated using Poisson
regrasgsion with HFV vaccination treated as a time-varying variable and stratified by age at vaccination. We adjusted for
at’faiiﬁéd age, education, and ethnicity. Te address the effect of prevalent disease, different buifar periods were used, with 1-
year buffer period as primary analysis. Results: The cohert comprised 867 689 women. At baseline, 36.3% were vaccinated at
age 16 years and younger, and during follnw-up, 13.3% and 2,3% were vacciriated at ages 17-19 years and 20-30years, respec-
twely For women vaccinated at ages 16 years and younger or 17-19years, the IRRs of cervical cancer were 0.14 (95% €I = 0.04
10 0.53) and 0.32 (95% Cl = 0.08 to 1.28), ‘Tespectively, compared with unvaccinated: Wwomen. In women aged 20-30years at vac-
cination, the incidence rate was higher than among unvaccinated women (IRR=1.19, 85% CI = 0.80 to 1.79) but slightly de-
creased with increasing buffer period (IRR=0.85, 95% CI = 0.55 to 1.32, with 4-year bufferpenod) Gonclusion: HPV vaccine
effectiveness against cervical cancer at the population level is high among girls vacciriated younger than age 20years. The
lack of immediate effect in women vaccinated at age 20-30years points to the importance of early age at vaccination.

The first vaccine for prevention of morbidity and mortality at-
tributable to human papillomavirus {HPV)-associated disease
was licensed in 2006. HPV is one of the most common sexu-
ally transmitted infections and a well-established cause of
cervical cancer, ather anogenital cancers (anus, vulva, vagina,
and penis), and oropharyngeal cancer {1). The total burden of
cancers attributable to HPV is substantial and constitutes an-
nually around 630 000 new cases worldwide, of which the ma-
jority (n=>530 000) is by far cervical cancers (1). Among HPV-
related cancers, cervical cancer has the strongest association
with HFV, as the development of virtually all cases is depen-
dent on persistent infection with oncogenic HFV types (1-3).
This implies that, in theory, HFV vaccination {in combination
with screening and relevant treatment of cervical precancer-
ous lesions) has the potential to eliminate cervical cancer

defined by the World Health Organization as less than 4 new
cases per 100 000 women-years (4).

All currently availahle HPV wvaccines target HPVA6 and
HPV1E, which cause approximately 70% of all cervical cancers
{2,5). With the inclusion of 5 additional oncogenic HPV types
(HPV31, HFV33, HPV45, HPVS2, and HPVSA) in the nanavalent
HPV vaccine, the preventable proportion of cervical cancers has
been estimated to increase to approximately 30% (g).

Because of the long time from HPV infection to cancer devel-
opment and the clinical diagmaosis of cervical cancer, the clinicai
vaccine trials (6-8) and postlicensure observational studies
(9,10} have used precancerous cervical lesions as proxy end-
points for cervical cancet, It is now 14years since licensure of
the HPV vaccine, and the effectiveness of HPV vaccination
against cervical cancer has just been reparted in a Swedish
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INTRODUCTION
Human paplllomawrus (HPV) is a DNA tumor virus that commonly infects human Cells of the epithelium chrough
skin-t¢ skin contact or sexual contact. PCISIStent infection with certain HPV types is associated with the development of
prcca?.tcer or cancer.”? Globally, mate than 4% of all types of cancer, including approx.lmately 2% in high-income coun-
tries and ncarly 8% in low-income countries, are attributable to HPV.? Specifically, HPV accounts for more than 90%
of anal ‘and cervical cancers, approx1matcly 70% of vaginal and vulvar cancers, 70% of oropharyngeal cancers, and more
than 60% of penile cancers. Fortunatcly, HPYV infection is a potentially modifiable risk factor for which prevention tools
are #lready available. Commercial HPV vaccines are highly effective in prevearing HPV- related mtracplthehal neoplasia
of the cervix, vulva, vagina, and anus, as well as other HPV-related anal intraepithelial ncoplasm ‘
HPV-related cervical cancer has been successfully prevented by cervical cancer screening and postscreen-
ing treatment programs in some countries and would be further impacted by HPV vaccination.” HPV-related

Corresponding Author: Jie Wu, MD, State Key Laboratory for Diagnosls and Treatment of Infectious Diseases, National Clinical Research Center for Infectious Diseases,
Collaborative innovation Center for Diagnosis and Treatment of Infectious Diseases. The First Affiliated Hospltal, College of Medicine, Zhejizng University, Hangzhou
310003, Ghina {Zjwujie@zjuv.edu.cn).

Istate Key Laboratory for Diagnosis and Treatment of Infectious Diseases, National Clinical Research Center for Infectious Diseases, Collaborative Innovation Center for
Diagnosls and Treatment of Infectious Diseases, The First Affiliatad Hospital, College of Medicine, Zhejlang University, Hangzhau,"China; *Department of Emergency
Surgery, Uriion Hospital, Tong]l Medical College, Huazhong University of Sclence and Technology, Wuhan, China; Hepatobiliary and Pancreatic Interventional Treatment
Center, Division of Hepatobiliary and Pancreatic Surgery, The First Affillated Hospital, College of Medicing, Zhejiang University, Hangzhou, China
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