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ABSTRACT

This short communication reports additional research that extends the 
previously published article - Commentary: HPV Catch-Up Vaccination Reduces 
the Prevalence of HPV 16 and 18 Infections and Cervical Disease: A Retrospective 
Study.1 One limitation of that study was uncertainty as to whether the catch-up 
cohort had actually received HPV (human papillomavirus) vaccination. That 
information has now been obtained. 87 (59%) of the 147 patients in the 
catch-up cohort had received at least one dose of HPV bivalent vaccine. 69 
of these (representing 79% of those vaccinated) had received three doses (as 
recommended at the time). Both the vaccinated and unvaccinated subsets of 
the catch-up cohort show a significant reduction in the prevalence of HPV 16 
and/or 18 (with/without other high-risk types 31, 33, 35, 39, 45, 51, 52, 56, 
58, 59, 66 and 68) and of high grade cervical disease compared to an earlier 
unvaccinated cohort. These results confirm the efficacy of HPV catch-up 
vaccination and the existence of herd immunity following the introduction of 
national HPV vaccination campaigns. However, 34 patients (23%) in the catch-
up cohort had high grade disease (cervical intraepithelial neoplasia [CIN] 2 
or worse), 16 of whom had been vaccinated (12 with three doses, one with 
two doses and three with one dose of HPV bivalent vaccine) and four of those 
vaccinated had HPV 16 and/or 18 (with/without other high-risk types), the rest 
had other HPV high risk types. This emphasises the importance of maintaining 
cervical screening alongside HPV vaccination. 
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Background

The initial study was carried out in North Cumbria, England, 
United Kingdom (UK). The patients involved were two cohorts 
of women attending for colposcopy after their first HPV primary 
cervical screening test at 25 years of age. The test used detected 
HPV high-risk types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 
and 68. One cohort (tested in 2014–2015) had not been eligible for 
HPV bivalent (types 16 and 18) vaccination which was introduced 
in 2008, the other (tested in 2018–2019) was eligible for the HPV 
bivalent vaccination catch-up campaign for those who were 14-18 
years old in 2008. Outcome measures were the HPV primary cervical 
screening test results and histology results at first colposcopy 
visit. We found a reduction in the prevalence both of HPV 16 and/
or 18 (with/without other high-risk types) from 53% (103 of 193 
patients) to 16% (23 of 147 patients; 95% CI = 27.2%–45.6%, Chi-
squared = 48.9, p < 0.0001) and of high grade cervical disease (CIN 
2 or worse) from 54% (104 of 193 patients) to 23% (34 of 147 
patients; 95% CI = 20.8%–40.2%, Chi-squared = 33.1, p < 0.0001) 
in the bivalent HPV vaccine catch-up 2018–2019 cohort compared 
with the unvaccinated 2014–2015 cohort.

One limitation of this study, which was mentioned in the 
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earlier commentary1 and reflects the lack of a centralised 
integrated data base combining vaccination and screening 
records in England, was that we described the catch-up 
cohort as being ‘eligible’ for HPV vaccination rather than 
being able to state whether or not they actually received 
it. After contacting the patients’ community medical 
practitioners, who hold the relevant records, the HPV 
vaccination status of those in the catch-up cohort was 
obtained.

New results

87 (59%) of the 147 patients in the catch-up cohort 
had received at least one dose of HPV bivalent vaccine. 
83 (94%) of these were vaccinated at 15-16 years old, 
two at 18 years old and one each at 14 and 17 years old 
respectively. 69 (79%) of those vaccinated received three 
doses of vaccine (the recommendation at that time), 9 
received two doses and 9 received one dose. There is 
evidence2-4 that even a single dose of HPV vaccine may 
confer significant protection and therefore all 87 patients 
have been included in the vaccinated subset of this cohort 
for further statistical analysis. The remaining 60 (41%) 
patients in the catch-up cohort had no record of HPV 
vaccination and form the unvaccinated subset. 

The outcome measures were, as previously, the HPV 
primary cervical screening test results and histology 
results at first colposcopy visit. Comparing the two 
subsets in the catch-up cohort with each other there was 
a significant reduction in the prevalence of HPV 16 and/
or 18 (with/without other high-risk types) from 25% (15 
of 60 patients) to 8% (7 of 87 patients; 95% CI = 5.0%–
29.9, Chi-squared = 8.0, p = 0.0046) in the vaccinated 
subset compared to the unvaccinated one, but there was 
a non-significant reduction in high grade cervical disease 
(CIN 2 or worse) from 30% (18 of 60 patients) to 18.3% 
(16 of 87 patients; 95% CI = -2.1%–25.9%, Chi-squared = 
2.7, p = 0.0991) in the vaccinated subset compared to the 
unvaccinated one.

Comparing each subset separately with the original 
unvaccinated 2014-2015 cohort showed significant 
reductions in both parameters (the prevalence of HPV 16 
and/or 18 [with/without other high-risk types] and high 
grade cervical disease [CIN 2 or worse]) for both subsets. 
For the vaccinated subset these reductions were a) from 
53.4% (103 of 193 patients) to 8% (7 of 87 patients; 95% 
CI = 35.0%-53.4%, Chi-squared = 51.6, p < 0.0001) for 
the prevalence of HPV 16 and/or 18 (with/without other 
high-risk types) and b) from 53.9% (104 of 193 patients) 
to 18.3% (16 of 87 patients; 95% CI = 23.8%-45.2%, 
Chi-squared = 30.9, p < 0.0001) for high grade cervical 
disease (CIN 2 or worse). The equivalent reductions for 
the unvaccinated subset were a) from 53.4% (103 of 193 
patients) to 25% (15 of 60 patients; 95% CI = 14.3%-

39.9%, Chi-squared = 14.8, p = 0.0001) and b) from 53.9% 
(104 of 193 patients) to 30% (18 of 60 patients; 95% CI = 
9.5%-36.1%, Chi-squared = 10.4, p = 0.0012).

In our study a total of 34 patients (23%) in the catch-up 
cohort had high grade disease (CIN 2 or worse). We now 
know that 16 of these had been vaccinated (12 with three 
doses, one with two doses and three with one dose of HPV 
bivalent vaccine) and that four of those vaccinated had 
HPV 16 and/or 18 (with/without other high-risk types), 
the rest had other HPV high-risk types. The remaining 18 
patients of the 34 were unvaccinated, 9 of these had HPV 
16 and/or 18 (with/without other high-risk types), the 
rest had other HPV high-risk types.

Discussion
These results confirm the efficacy of HPV catch-up 

vaccination and the existence of herd immunity following 
the introduction of national HPV vaccination campaigns.5-9 

But neither vaccination (even with the more recent Gardasil 
9-valent HPV vaccine10) nor herd immunity currently 
protect against all high-risk HPV types or the associated 
high grade cervical disease. 

This emphasises the need to maintain cervical screening 
alongside HPV vaccination. The UK has introduced HPV 
primary screening11, whereby HPV testing for high-
risk types is the first test done on a cervical screening 
sample and only HPV positive samples are then triaged by 
cytology testing. This increases the detection of cervical 
intraepithelial neoplasia grade 3 or worse by approximately 
40% compared to liquid-based cytology. Routine screening 
in the UK takes place every three years (which may change 
to five years) for women aged 25 to 49 years and every five 
years for those aged 50 to 64 years. 
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