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Human Papillomavirus Testing in the Last
Cervical Screening Round at Age 60-64 Years

Jeppe Bennekou Schroll, Mp, D, Reza Rafiolsadat Serizawa, M, PrD, and Matejka Rebolj, Php

OBJECTIVE: To compare the real-life screening out-
comes after cytology was replaced by human papilloma-
virus (HPV) testing for women aged 60-64 years.

METHODS: Using the Danish national pathology register,
we compared screening outcomes during two consecutive
calendar periods, one where women were screened with
cytology and one where most women were screened with
HPV testing. Our primary outcomes were the proportions
of women with positive test results, high-grade cervical
intraepithelial neoplasia (CIN 2 or worse), and cervical
cancer.
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RESULTS: Women screened during the HPV testing
period were more likely to have a positive screening test
result than were women screened during the cytology
period (relative proportion 2.80, 95% CI 2.65-2.96). The
detection of CIN 2 or worse was also increased (relative
proportion 1.54, 95% CI 1.31-1.80), whereas there was no
increase in screen-detected cervical cancer diagnoses (rel-
ative proportion 1.27, 95% Cl 0.76-2.12). Within the first
4 years after a negative screening test result, including
168,477 woman-years at risk after a negative screen result
in the HPV period and 451,421 woman-years after a
negative screen result in the cytology period, the risk
of a cervical cancer diagnosis was approximately 4 per
100,000 woman-years and was similar for both screening
tests (relative risk 0.99, 95% CI 0.41-2.35).
CONCLUSION: Human papillomavirus testing led to
more positive screening test results and diagnoses of
high-grade CIN lesions. Few women were diagnosed with
cervical cancer after a negative screening test result.
(Obstet Gynecol 2021;138:389-97)

DOI: 10.1097/A0 G.0000000000004522

H igh-risk human papillomavirus (HPV) testing is
replacing cytology in primary cervical cancer
screening in several countries. This test is considered
a superior alternative to cytology, because women with
a negative HPV test result are less likely to develop
progressive high-grade cervical intraepithelial neoplasia
(CIN) and cervical cancer than women with negative
cytology.!

European cervical screening programs first started
preparing for national rollouts of HPV testing in the
early 2010s. For example, the Dutch Health Council
issued that advice in 2011, and a national rollout for
women targeted by the program, aged 30-60 years,
started in early 2017.2 The first Italian HPV pilots
including, predominantly, women aged 35-64 com-
menced in 2012, and the Ministry of Health recom-
mended a wider rollout in 2013.2 In England, a large
pilot was started in 2013, and the national rollout for
women aged 25-64 years was completed in December
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2019. The Danish Health Authority recommended a
switch from cytology to HPV-based screening in 2012.*
The advice at that time, however, applied only to women
aged 60-64 years.

With approximately 30 cases of cervical cancer per
100,000 women (world age-standardized rate),
Denmark used to have one of the highest incidence
rates in Europe. This incidence rate decreased to the
current level of approximately 10 per 100,000 after
population-based screening had been introduced in the
1960s.>6 The prevalence of HPV infections, however,
remains high.”8 This high prevalence was a major
point in the discussions underpinning the 2012 screen-
ing recommendations and the reason why HPV testing,
despite its superior negative predictive value, was not
recommended for the entire screening age range.* An
immediate introduction of HPV testing was neverthe-
less considered appropriate for women in their 60s,
given their lower HPV prevalence. It was also consid-
ered a priority, in that it could potentially offer a better
protection from developing cervical cancer after the
“exit” screen, that is, the last screening round before
women are discharged from the program on account of
their age.* There were, as there are now, however, very
few studies specifically in this age group that investi-
gated HPV screening and the subsequent incidence of
cervical cancer.”

Our aim was to report the outcomes of the first 4
years of routinely implemented HPV-based screening
at ages 60-64 in Denmark, in comparison with cytol-
ogy. We studied the proportions of women with inad-
equate and positive screening test results, with detected
high-grade CIN, and a cervical cancer diagnosis.

METHODS

In Denmark, organized (call-recall) cervical screening
started on a regional basis in the 1960s and became
national in the second half of the 1990s. Personal
invitations are sent electronically or by letter to all
resident women who fulfill the age eligibility and
screening history criteria for the program (see below),
are not registered as having had a hysterectomy, and
did not actively opt out of the program. These
invitations play the role of safety net for women who
do not obtain regular screening on their own, that is,
when they do not have a screening sample registered in
the national pathology database (Patobank) in the past
3 years (if aged 23-49) or in the past 5 years (if aged
50-64). Screening samples of women that were taken
without an invitation are usually referred to as “oppor-
tunistic,” although they equally contribute to the
national screening coverage as do samples taken after
an invitation.! Most women in the target population
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participate in screening, as the age-appropriate cover-
age has been approximately 73% in the recent years.!!
Corrected for hysterectomies, furthermore, the 5.5-
year coverage in women aged 60-64 was estimated at
approximately 77% in 2010.!2 Historical data for birth
cohorts included in our analysis suggest that the major-
ity of women included in the present analysis must
have participated in screening throughout their entire
lives.

Screening is organized by administrative region.
Each regionally appointed screening laboratory has
been free to procure the cytology and HPV testing
systems. When switching over to HPV testing, most
regions extended this to all samples, with minor
exceptions, predominantly in cases of nonscreening
samples. Laboratories in three regions, however, con-
tinued to use cytology for “opportunistic” screening
samples (see above for a definition). The regional dif-
ferences in the transition from cytology-based to HPV-
based screening for women aged 60-64 years are
described in Table 1.

With cytology as the primary test, women screened
in their 60s were referred to colposcopy if they had
atypical squamous cells of undetermined significance
(ASC-US) or low-grade squamous intraepithelial lesions
(LSIL) combined with a positive HPV test result, or any
worse cytologic abnormality regardless of the HPV
infection. Those with negative cytology, and those with
ASC-US or LSIL and a negative HPV triage test result,
were discharged from the screening program. In regions
that did not use HPV triage for LSIL cytology, the
guidelines recommended a new test in 6 months and a
colposcopy in case of persistent cytologic abnormalities.

For women with a positive HPV primary screen-
ing test result, the national guidelines recommended
that those with abnormal triage cytology, or an HPV
16 or 18 infection, are referred to colposcopy, and that
other women be retested in 12 months. This policy
was followed in all regions but one, where all women
with HPV infection were referred to colposcopy
(Table 1). Women with a negative HPV test result
are discharged from the program.

In the Patobank, samples are recorded regardless
of whether they were taken in general practice or
elsewhere, and regardless of whether they were taken
for screening or for other purposes. This way, the
women’s screening histories can be reconstructed in
full even if women change their (Danish) address.!?
The Patobank can be considered satisfactorily com-
plete for cervical cytology since 2005 and for cervical
histology since 2009.1* Colposcopies are not registered
in the Patobank. Because the national guidelines rec-
ommended taking blind biopsies if no lesion could be
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Table 1. Regional Policies for Human Papillomavirus Testing in Primary Screening of Women Aged 60-64
Years Between 2009 and 2016*

Selection of

Triage after

Date HPV ~ Cytology Women for HPV-  a Positive
Screening  Period in HPV Period  Based Primary HPV
Region Cytology HPV Assay Started Analysis  in Analysis Screening Test Result
Capital SurePath LBC Hybrid Capture August 2014 January August After an invitation; A
2 until 2009- 2014- LBC for
October July December  “opportunistic”
2014, 2014 2016 samples
thereafter
CLART HPV2
until
March 2016,
thereafter
Onclarity
Central Conventional Cobas August 2014 January August After an invitation; B
Jutland cytology (until 2009- 2014- LBC for
September July December  “opportunistic”
2010),* 2014 2016 samples (with
thereafter HPV testing of
SurePath LBC cytologically
negative samples)
North Conventional Cobas July 2012 January July 2012- All B
Jutland cytology (until 2009- December
August 2014), June 2016
thereafter 2012
SurePath LBC
Zealand Conventional Cobas Roskilde January March 2013- All B
cytology (until February 2009- December
March 2013), 2012, rest of January 2016
thereafter the region 2012
SurePath LBC March 2013
Southern SurePath LBC Linear Array Esbjerg May January February Sonderborg: after B
Denmark and (Esbjerg, until 2013, Vejle 2009- 2014- an
ThinPrep LBC May 2014), January April December invitation; LBC
otherwise 2014, 2013 2016 for
Cobas Sonderborg “opportunistic”
February samples
2014 Other

laboratories:
all (with few
exclusions)

HPV, human papillomavirus; LBC, liquid-based cytology.
* Women undergoing testing for investigation of symptoms are not considered in this table. For regions in which the different laboratories
started with HPV testing implementation at different times, we excluded the period during which some laboratories were already using
HPV testing while the rest of the laboratories continued with cytology. An “opportunistic” sample was defined as one that was not taken
after an invitation from the screening program; see definition in the Methods section.
" Triage A: none (all women with HPV infection are referred for colposcopy). Triage B: women with HPV 16/18 infections, and those with
non-16/18 high-risk HPV types that are combined with abnormal cytology (atypical squamous cells of undetermined significance or
worse) are directly referred to colposcopy. Women with non-16/18 high-risk HPV infections combined with normal cytology at baseline
are recommended for a retest in 12 months and are referred to a colposcopy if their infection is persistent.
* Parts of the region switched from conventional cytology to SurePath LBC slightly earlier (January 2010).

visualized colposcopically, a record of a biopsy was
used as an indicator that a colposcopy took place.
The Danish unique personal identification numbers
(pseudonymized for the purpose of this analysis by
the Danish Health Data Authority) were used for link-
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age between Patobank records. We retrieved samples
with T8X2* or T8X3* (cervical cytology), T83* (cervi-
cal histology), or T82000 (uterine histology, not other-
wise specified) codes following the Danish version of
(Systematized Nomenclature

of
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Medicine) classification. The retrieved samples were
recorded between January 1, 2007, and December
31, 2018, in women born between January 1, 1944,
and December 31, 1956.

We classified SNOMED codes for squamous and
glandular lesions into diagnostic categories based on
previous work.!> One of the authors (R.R.S.) checked this
categorization and added any recently introduced codes.

The pathology register reflects the daily production
in pathology laboratories. Inconclusive malignancy
codes will sometimes be used, in which case additional
clinical workup is recommended before a definite
diagnosis can be determined. Consequently, the num-
bers of apparent cases of cervical cancer reported in this
register tend to overestimate the numbers from the
official national cancer statistics. For our study, a
pathologist who reports to the pathology register on a
daily basis (RR.S.) and a gynecologist who is a daily
pathology register user (J.B.S.) corrected the counts
using the information available in the SNOMED string
for each case. The record was counted as a diagnosis of
cervical cancer if the string suggested that cervix uteri
was the primary location.

We included the first primary screening sample
for each woman if it was taken at age 60-64 years
between January 1, 2009, and December 31, 2016.
Age was determined from the woman’s date of birth
and the date the sample arrived in a laboratory.

Because the reason for taking a sample is not
reliably registered in the Patobank, we defined a
primary screening sample as cervical cytology or HPV
testing that was not preceded by another cervical testing
record in the Patobank in 2 years. In line with the
definitions used for the national program monitoring
scheme undertaken by the Danish Quality Database for
Cervical Screening,!! we additionally excluded samples
that were described as consultation material, marked for
various types of special (nonstandard) testing, or taken
for research purposes.

We compared all primary screening samples during
the HPV screening period to those during the cytology
screening period. During the HPV screening period
(Table 1), we included women who were still being
screened with cytology. This is because in both observed
periods, women who chose to be screened without
receiving an invitation may have had a different risk pro-
file than women who waited for their invitation and
excluding them from the analysis could introduce bias.
Because each regional laboratory switched from cytology
to HPV testing at different times between February 2012
and August 2014 (Table 1), we defined periods of screen-
ing with cytology and periods of screening with HPV
testing depending on the region. In regions with several
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screening laboratories, the end of the cytology period was
defined as the date the first of the laboratories switched to
HPV testing, and the beginning of the HPV period was
defined as the date the last of the laboratories switched to
HPV testing. Samples were assigned to a particular
region based on the laboratory code. Owing to data pro-
tection restrictions, we could not report exact counts
when those were lower than or equal to five.

We determined the proportions of women with
an inadequate or positive screening test result, and,
within 2 years of a positive screening test result, with
at least one follow-up sample, colposcopy, and CIN 2
or worse, CIN 3 or worse, or cervical cancer as the
worst diagnosis. We considered these events to be a
consequence of screening. Among women undergo-
ing a colposcopy, we determined the positive pre-
dictive value for CIN 2 or worse. A positive screening
test result was defined as atypical squamous cells of
undetermined significance (ASC-US) or worse for
cytology, and a positive signal on an HPV test for
HPV-based screening. The 95% ClIs for all relative
frequencies were calculated assuming that their loga-
rithms were approximately normally distributed.

Woman-years at risk to determine the incidence of
cervical cancer after a negative screen result were counted
from the date of screening until 4 years later, December
31, 2018, the date of a CIN 2 or a CIN 3 diagnosis, or the
date of a cancer diagnosis, whichever came first. The 95%
CI for a relative risk was calculated by using Wald’s
normal approximation, with help from the “epitools”
package in R version 4.02. We used a nonparametric
survival function to draw a Kaplan-Meier plot.

The project was reviewed by the Knowledge Centre
on Data Protection Compliance on behalf of the Danish
Capital Region (reference number: VD-2019-95) and
did not require patient consent. No contact was made to
patients, their relatives, or treating physicians. Data were
pseudonymized by the Danish Health Data Authority

before they were made available for analysis.

RESULTS

In total, 116,892 women aged 60-64 years born
between 1944 and 1956 were screened in the cytology
period and 54,397 were screened in the HPV period
(Table 2 and Fig. 1). The average ages of the women
were 62.7 (SD 1.4) and 62.5 (SD 1.4) years, respec-
tively. During the HPV period, 9,072 (17%) of the
women were screened with cytology, mostly due to
a deliberate policy for “opportunistic” samples in
some of the regions (Table 1).

Women screened with HPV testing were more
likely to have an adequate test, and the proportion of
those with an inadequate test decreased from 1.5% with
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Table 2. Screening Outcomes During the Human Papillomavirus Testing Period Compared With the
Cytology Period

Screening Outcome

HPV period*

Cytology Period

Relative Frequency
(95% CI)

No. screened

Inadequate screening test

Positive screening test result

Had any follow-up (% among those
who were screen- positive)’

Had colposcopy
Less than CIN 2
CIN 2 or worse'
CIN 3 or worse'
Cervical cancer'

PPV of colposcopy for CIN 2 or worse'

54,397 (100)
343 (0.6)
2,891 (5.3)

2,739 (94.7)

1,770 (3.3)
1,503 (2.8)
267 (0.5)
198 (0.4)
23 (0.04)
15.1

116,892 (100)
1,780 (1.5)
2,216 (1.9)

2,057 (92.8)

1,331 (1.1)
958 (0.8)
373 (0.3)
280( 2)
9 (0.03)
28.0

0.41 (0.37-0.46)
2.80 (2.65-2.96)
1.02 (1.01-1.04)

2.86 (2.70-3.03)
3.37 (3.11-3.65)
1.54 (1.31-1.80)
1.52 (1.27-1.82)
1.27 (0.76-2.12)
0.54 (0.47-0.62)

HPV, human papillomavirus; CIN, cervical intraepithelial neoplasia; PPV, positive predictive value.
Data are n (%) unless otherwise specified.
* Outcomes of mixed HPV (83%) and cytology (17%) testing.
T Within 2 years after a positive screening test result.

cytology to 0.6% with HPV testing (Table 2 and Fig. 1).
Almost three times as many women had a positive
screening test result (5.3% vs 1.9%) after HPV testing
than after cytology. The proportion of women followed
up after a positive screening test result did not differ

Screened in the
HPV period
(n=54,397)

substantially between the screening tests; about 95%
were followed up, and approximately 65% of those
had a colposcopy. In total, 3.3% of women screened
with HPV testing underwent a colposcopy, compared
with 1.1% of women screened with cytology.

Screened in the
cytology period
(n=116,892)

|

l

Inadequate test
(n=343; 0.6%)

Adequate test
(n=54,054; 99.4%)

|

l

Inadequate test
(n=1,780; 1.5%)

Adequate test
(n=115,112; 98.5%)

|

!

|

Positive test
(n=2,891; 5.3%)

Negative test
(n=51,163; 94.1%)

I

Positive test
(n=2,216; 1.9%)

No follow-up
(n=152; 5.3%)

v

Negative test
(n=112,896; 98.1%)

No follow-up
(n=159; 7.2%)

Fy

Had follow-up
(n=2,739; 94.7%)

No colposcopy
(n=969; 35.4%)

Fig. 1. Flowchart for the study. HPV, human papillomavirus; CIN, cervical intraepithelial neoplasia.

v

v

Had follow-up
(n=2,057; 92.8%)

No colposcopy
(n=726; 35.3%)

F'y

Had colposcopy
(n=1,770; 64.6%)

v

<CIN2: 1,503; 84.9%
CIN2+: 267; 15.1%
CIN3+: 198,11.2%
Cancer: 23; 1.3%

v

Had colposcopy
(n=1,331; 64.7%)

v

<CIN2: 958; 72.0%
CIN2+: 373; 28.0%
CIN3+: 280; 21.0%
Cancer: 39; 2.9%
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Among 1,770 women undergoing a colposcopy
after a positive test result during the HPV testing period,
CIN 2 or worse was diagnosed in 267 (15.1%). Among
1,331 women undergoing a colposcopy after abnormal
cytology, 373 (28.0%) had a CIN 2 or worse diagnosis.
The detection of CIN 2 or worse, measured as the
proportion of all screened women, increased from 0.3%
with cytology to 0.5% with HPV testing (relative
frequency 1.54, 95% CI 1.31-1.80). For CIN 3 or worse,
the detection increased from 0.2% to 0.4% (relative fre-
quency 1.52, 95% CI 1.27-1.82). An increase in the
detection of CIN 2 or worse could be observed in each
region (data not shown). An additional 73 women had a
diagnosis of CIN not otherwise specified during the
HPV screening period and 70 during the cytology
period (not tabulated). In the main analysis presented
in Table 2, diagnoses of CIN not otherwise specified
were combined with less than CIN 2. Even if all of these
diagnoses represented high-grade CIN (CIN 2 or
worse), the relative frequency for detection with HPV
testing compared with cytology would remain similarly
elevated, 1.65 (95% CI 1.43-1.90).

An increase in the detection of cervical cancer in
2 years after a positive HPV test result of about 27%
was not statistically significant (Table 2). For both
screening tests, the majority of cases were diagnosed
within the first year of screening taking place and few
(five or fewer) were diagnosed in the second year
when some surveillance might still have been taking
place (data not tabulated). Very few additional cervi-
cal cancer diagnoses (five or fewer) were made later
than 2 years after screening in women with HPV
infection who were not treated for CIN 2 or CIN 3
during the first 2 years (data not tabulated owing to
small numbers).

In these early data, the risk of cervical cancer after
a negative screening test result was approximately 4
per 100,000 woman-years for both HPV testing and
cytology. The relative risk for the HPV period
compared with the cytology period was 0.99 (95% CI
0.41-2.35), based on seven cases in the HPV period
(168,477 woman-years at risk) and 19 cases in the cytol-
ogy period (451,421 woman-years at risk, Fig. 2).

DISCUSSION

In the “exit” screening round among Danish women
aged 60-64, HPV testing detected about 50% more
CIN 2 or worse and CIN 3 or worse than cytology but
necessitated three times as many colposcopies. In the
first 4 years after screening with a negative test result,
the risk of cervical cancer remained low.

A strength of our analysis is that the data were
retrieved from the national pathology register. This
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register is the most complete record of cervical screen-
ing in Denmark. The analysis includes all women who
attended screening; it is, therefore, fully representative
of an unselected older population that was previously
screened with cytology.

There are also some limitations to our analysis. We
did not have data available for analysis with which to
adjust for any sociodemographic differences between
women screened during those two periods. However,
these factors'® were likely unchanged between the two
periods, judging by how constant screening coverage
has been over time and between regions.!”>!8 It is also
unlikely that the underlying risk of cervical cancer dif-
fered between the two cohorts, given the short periods
for inclusion of samples in the two chronologically
adjacent periods. Although cytology was the recom-
mended primary screening test, laboratories used both
conventional and liquid-based technologies; during the
HPYV period, all laboratories used liquid-based technol-
ogies but different HPV assays. Hence, the analyses
should be understood as comparing routine implemen-
tation of two distinct types of screening tests rather than
a comparison of specific testing technologies or even
brands.

Our results with cancer as the endpoint should
still be interpreted with some caution.

In this initial phase of a national implementation of
HPV testing in the “exit” round, the data do not yet
show a decrease in the incidence of cervical cancer
after a negative screening test result compared with
cytology-based screening. This was not because of con-
tinued use of cytology for a proportion of women, as
hardly any cancer was diagnosed in the HPV screening
period in women with “opportunistic” samples ana-
lyzed with cytology (the exact number cannot be re-
ported owing to restrictions when the number of cases
was five or fewer). Likewise, we could not find an indi-
cation of a specific, poorly performing HPV testing
cluster, as the seven observed cases were reported from
four of five regions and in five different laboratories.

In Denmark, cytology screening has been effec-
tive in keeping the incidence of cervical cancer at
levels comparable with other European countries with
screening programs, despite a higher background risk
of the disease.!Y The program has appointed regional
heads who are responsible for quality control and
assurance, and the screening process is monitored
nationally through a standard set of indicators and an
audit of cervical cancer cases. The low risk of cervical
cancer after negative “exit” cytology that was observed
in our study is consistent with the findings from the
English and Welsh cervical screening audit. There,
the cumulative 20-year risk was estimated at 8 per
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10,000 in women with consecutive negative screening
cytology at 50-64 years, and this risk was particularly
low in the first few years after screening had ended
(measured at age 65-69 years).2? If HPV testing is to
improve on this, it is likely that this will become appar-
ent only after a longer follow-up, as was also the case in
the meta-analysis of four randomized controlled trials.!

Danish screening guidelines recommend that
women aged 60 years or more with an HPV infection
but without a CIN lesion requiring treatment, provided
that their colposcopy-directed biopsies are representa-
tive of the transformation zone, can be discharged from
the screening program. Women with HPV infection
whose transformation zone could not be sampled
adequately, in contrast, often continue to be re-tested
yearly. There is no national guideline to determine
when the re-testing should stop, so these decisions are
often made at a local level. Whether continued
surveillance should be advocated continues to be one
of the most prominent questions that screening pro-
grams are trying to solve. In the Danish data reported
here, the detection of CIN 2 or CIN 3 (83/1,000
women with HPV infection) and of cancer (8/1,000
women with HPV infection) was the highest during the
first 2 years after a positive HPV test result. This was
expected because of the recommended timing of the
follow-up and diagnostic tests. After those 2 years had
passed, the residual cumulative risk of cancer in the
subsequent 2 years was much lower, between 1 and 2
cases per 1,000 (estimated from five or fewer cases in
the entire study in years 3 and 4, combined). The risk
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thereafter, when women with HPV infection reach the
age of their late 60s, could not yet be observed in our
study. A one-time national offer of a single round of
HPV screening to all female Danish residents older
than age 68 years (born any time before 1948) in
20172! may provide some information on this risk. In
that one-time offer, 4,479 women aged 69 to older than
90 years were positive for HPV infection, and 37 (8/
1,000) had a screen-detected cancer.?? These data sug-
gest that, in women with persistent HPV infection, the
risk of residual cancer is not zero but is still low enough
to not necessitate an intensive (eg, yearly) continued
follow-up beyond the early recall 12 months after
screening that is already in place. Continued follow-
up at longer intervals might turn out to be beneficial,
but observational data that could support such an inter-
vention have yet to accrue.

Replacing cytology with HPV testing in women
in their early 60s, most of whom are postmenopausal,
will have an important effect on screening services
such as primary care, pathology, and colposcopy.
First, the Danish screening protocol requires the use
of cytology only in triage of women with non-16 or 18
high-risk HPV infections. In our data, this led to a
more than 95% reduction in the cytopathology
workload in this age group. Not only the volume,
also the nature of the remaining cytology work will
change. Owing to lower levels of estrogen, post-
menopausal cervical tissue is often atrophic.?® This
was a challenge for cytopathology, because atrophy
is itself not a risk factor for cervical cancer but
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presents with cellular changes that are difficult to dif-
ferentiate from true dysplasia. With HPV testing, the
work of cytopathologists will be supported by con-
firming the presence of an HPV infection beforehand;
this should decrease the overcalling of benign
changes. Second, tissue atrophy is also associated with
a higher proportion of sample inadequacy for cyto-
logic interpretation.?? Sample inadequacy is lower
(more than halved) with HPV testing, reducing the
need for repeated screening visits in primary care.
Finally, the postmenopausal transformation zone be-
comes less easily visible as it becomes located higher
in the endocervical canal. Consequently, it is more
difficult to perform a colposcopy and take representa-
tive biopsies.” The Danish CIN treatment guidelines
for women with HPV infection in their 60s discuss an
increased use of surgical procedures to reduce the
problem of under-diagnosis of progressive lesions.?*
Given that HPV testing requires more women to
undergo a colposcopy (tripling in our study) with a
lower positive predictive value for CIN 2 or worse
(about halved), the guidelines require that the decision
to proceed with surgical procedures is to be made in
agreement with the patient, out of concern for poten-
tial overtreatment that this recommendation would
almost certainly lead to.?*

In fact, the extent of overdiagnosis and overtreat-
ment of both CIN 2 or worse and cervical cancer in this
population should continue to be monitored. With
cytology screening, between six and eight women
underwent CIN treatment at any age for every case of
cervical cancer saved.?> This relationship is still largely
unknown for HPV testing, in particular for older
women in whom fewer life-years are to be gained by
prevention of cancer. Nevertheless, women’s remaining
life expectancy is increasing. In Denmark, it is currently
almost 22 years for women aged 64 years, whereas just
10 years ago it was approximately 20 years.?® This
period is long enough even for newly developed CIN
2 or CIN 3 to develop into cervical cancer.?”-?® Hence,
the extent of overdiagnosis in the “exit” round is
becoming smaller in younger birth cohorts compared
with what must have been the case not so long ago.
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