
ENGLISH SUMMARY 
 

 

Currently there are two commercially available vaccines against human papillomavirus (HPV). 

Both vaccines have showed excellent efficacy against HPV-associated diseases (e.g. cervical 

precancerous lesions and genital warts (GWs)) in clinical trials. However, the efficacy trials 

assessed whether HPV vaccination prevents HPV-associated diseases under optimal conditions, 

which may not be generalizable to the “real world”. Following licensure of the vaccines and 

implementation of HPV vaccination in national vaccination programs, it is therefore important 

to document the prophylactic effectiveness in a real-world setting. The overall aim of this 

thesis was to evaluate the population effects of quadrivalent HPV (qHPV) vaccination on GWs 

in Denmark. Because GWs develop over a few months, this disease is the first feasible 

measure of early effects of qHPV vaccination.  

 

This thesis is the result of three studies, all based on data from nationwide and population-

based registers. The first study was an ecological study, where the effect of HPV vaccination 

was indirectly assessed by measuring trends in incidence of GWs among men and women 

during 1996–2013. We focused particularly on the period after licensure (2006) and around 

national implementation (2009) of the qHPV vaccine. Based on individual information on HPV 

vaccination and GWs, the second and third study provided direct estimates of vaccine 

effectiveness. The second study assessed the effects of qHPV vaccination (at least one dose) 

on GWs in girls born in 1989–1999, while the third study examined the effect of two versus 

three doses on GWs in girls born during 1985–1999. 

 

In the ecological study, an initial period with increasing trends of GWs was followed by a very 

sudden decrease in GW incidence in certain age groups. The change in incidence occurred 

around the implementation of national qHPV vaccination. The most dramatic decline was 

observed during 2009–2013 among girls and boys aged 16–19 years (girls: annual percentage 

change (APC)16–17years, -55.1, APC18–19years, -43.8; boys: APC16–17years, -36.6, APC18–19years, -38.7). 

In these age groups GWs are now almost eliminated. A similar dramatic decreasing incidence 

was also seen among 20–21-year-old women and men during 2010–2013 (women: APC20–

21years, -30.3; men: APC20–21years, -32.8). The incidence of GWs among boys/men appeared to 

be almost immediately affected by the female vaccination. In agreement with these results 

indicating substantial effectiveness of national HPV vaccination, the individual-level analyses 

showed a significantly lower risk of GWs among girls vaccinated with at least one dose 

compared with unvaccinated girls. The risk of GWs declined significantly with younger birth 

cohorts (hazard ratiobirth cohort 1988–1989, 0.62; hazard ratiobirth cohort 1995–1996, 0.12), potentially 



attributable to an increased proportion of prevalent infections among vaccinated girls in older 

non-eligible birth cohorts. Finally, we considered the level of protection against GWs after only 

two doses. In this last study higher protection was demonstrated with increasing time between 

the first and second dose. No difference in protection against GWs could be detected after two 

doses with 6-months interval compared with three doses. 

 

This thesis shows that a national HPV vaccination program with high coverage rates in young 

girls can have a striking effect on GWs on the population level and can almost eliminate GWs 

among both sexes in certain age groups. This effect on GWs may indicate a future reduction of 

the incidence of HPV16 and 18 related cancers. A reduction of the vaccination regimen to two 

doses seems plausible, providing the doses are separated by approximately six months. 

However, it is not yet known whether the duration of the effect of two doses differs from that 

of three doses. 

 


