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Objective To compare current cytelogical follow up of women
treated for high-grade cervical intraepithelial neoplasia (CIN) with
follow up by high-risk human papillomavirus (HPV) testing
together with cytology.

Design A cost-ctfectiveness modelling study,
Setting Gynaccology clinics in the Netherlands.
Population Women treated for high-grade CIN.

Methads A Markov model was developed to compare six follow-
up strategics with HPV testing with current cytological follow up
al &, 12, and 24 months, Model parameter estimation was based on
three Dutch follow-up studies and a Dutch populaticn-based
screening cohort.

Main outcome measures The number of CIN2/3 cases missed
alter 5 years follow up, the number of diagnostic procedures, and
costs involved.

Results Strategics with adjunct HPV esting were mare
etfective than current follow up (reduction in missed CIN2/3
cascs 32-77%, carrcsponding to a number needed to treat of
192-455) and less inconvenient (reduction in repeat smears

« 28-65%). A particularly attractive strategy was HPY testing alone
a1 6 months and beth HPV and cytological testing at 24 months
afler (reatment. "U'his strategy yielded a high detection rate of
post-treatment CIN, did not lead to an increase in colposcopy
rate, and was €49 per woman cheaper than (he
current stralegy.

Conclusions Our model supports the use of high-risk
HPV lesting for monitoring women treated for high-grade
CIN.

Keywords Cervical intraepithelial neoplasia, cost-effectiveness,
human papillomavirus, models, post-treatment,
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Introduction

After treatment for high-grade cervical intraepithelial neo-
plasia (CIN}, women are currently invited for repeat cyto-
logical testing to cheek for persistent or recurrent cervical
lesions. Recurrence rates of 5-15% have been reported,!
underlining the importance of an appropriate post-
treatment management, As women witheut CIN may
present with abnormal cylology,™® current protoecels that
are based on cytology lead Lo unnccessary diagnostic proce-
clures (repeal smears and colposcopic examinations). The
purpose of this study was to examine whether follow up after
treatment can be enhanced by including high-risk human

papillomavirus (HPV) testing adjunct to cytological testing.
Persistent infection with high-risk HPV is not only a prereq-
uisitc for the development and progression of primary CIN
lesions’~? but also obscerved in virtually all cases of post-
treatment CIN.'-12 Effective treatment for CIN is assumed
to result in eradication of both the lesion and the HPY
infection present before treatment,!® Therefore, testing for
the presence of high-risk HPYV may centribute to a better
risk assessment of post-treatment CIN. In order to compare
several different follow-up strategies with HPV and cytolog-
ical testing, we developed a Markoy model. For estimation of
the model parameters, we included three cohorts of women
treated for CIN2/3.1512:1
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Methods

We developed a computer-based mathematical Markoy

model that simulates the natural history of HPV infections

and cervical abnormalities in wonien treated for CIN?/3. The
mocle] contains seven health states among which each woman
is allowed to move twice a year.' The model was pro-

grammed in Microsoft Excel 2000 and is shown in Figure 1,
An important model assumption is that CIN2/3 is preceded

by a high-risk HPV infection.® Post-treatment CIN is consid-

ered to result from incomplete removal of the cervical CIN
lesion or from persistent/recurrent HPV infection developing
into a new CIN lesion. CIN lesions are considered to regress
spontancously or progress to cervical cancer, In our model, all
women start in health state ‘treatcd HPV-positive CIN2/3°

(Figure 1). The other six health states are followi ng:

1. Successfully treated and both CIN and high-risk HPY are
absent (Figure 1, ‘well’).

2. Cured from CIN but not from high-risk [PV (Figure 1,
‘persistent HPV infection’).

3. Unsuccessfully treated for CIN (Figure 1, ‘persistent HPV-
positive CIN2/3'). .

4. Recurrently infected with high-risk HPV after successful
trecatment (Figure 1, “vecurrent HPY infection’}.

5. Having developed recurrent HPV-pusitive CIN after suc-
cessful treatment  (Figure 1, ‘recurrent HPV-positive
CIN2/3),

6. Having developed invasive cancer (Figure 1, ‘cervical
cancer’ ).

The current Dutch guidelines for the follow up of women
treated for CIN consist of repeat cytological testing with Papa-
nicalaou (Pap) smears at 6, 12, and 24 mouths alter treatment
(current strategy}. After three consecutive normal smears,
women veturn to the S-year cervical screening programme.
In case of a cytologically abnormal smear (borderline/miid
dyskaryosis or worse), colpescopic examination, followed
by biopsy sampling and, if necessary, treatment for post-
treatment CIN is performed. Thereafter, follow up is recom-
menced with cytological testing at 6, 12, and 24 months.

We compared the current strategy of follow up after treat-
ment for CIN2/3 ( cytological testing at 6, 12, and 24 months)

HPV testing after treatment for CIN

with plausible strategics that include HPY testing. In LFigure 2,

flow charts of the current strategy (Figure 2A) and the HPV

testing slrategies are presented. In the strategies with HEY

testing, the follow up consists of either two recalls at 6 and

24 months (Figure 2B) or one recall at 6 o 12 months (Fig-

ure 2D). The strategies with two recalls are as follows:

Al. HPV and cytological testing at 6 and 24 months.

A2. Only HPV testing at 6 and 24 months.

A3. A mixed strategy with HPV testing at 6 months and
both cytological and HPV testing at 24 months.

Tor the strategy with cytology and HPV testing at 6 and
24 months, we also considered a variant where at 6 months,
a positive colposcopic result is intmediately followed by large
loop excision of the transformation zone (LLETZ treatment)
without histological verification before treatment (Figure 2C,
see-and-treat strategy). The strategies with only one recall are
as follows:

Bl. Both HPV and cytological testing at 6 months.
B2. Both HPV and cytological testing at 12 months.

Alter oblaining a positive result on at least one of the tests
{borderline/mild dyskaryosis or worse andfor HPV positive),
calposcopy is performed, followed by biopsy and treatment of
CINZ/3,

We compared the different strategies in terms of effective-
ness, patient burden, and cost-effectiveness, Effectiveness was
measured by the number of missed post-treatment CIN2/3
cases {or invasive cancer) 5 years after treatment of the pri-
mary lesion. In addition, the mean duration until detection of
post-treatment CIN2/3 was calculated. The patient burden
was measured by the number of repeat smears and the colpo-
scopy rate for wornen without post-treatmen( CIN2/3 (due to
a false-positive test result on cytology and/or IIPV). Cost-
effectiveness was assessed by comparing the proportion of
missed post-treatment CIN2/3 cases of all treated women to
the discounted S-year costs per woman. By one-way sensitiv-
ity analyses, the robustness of the proportion of missed post-
treatment CIN2/3 cases and average discounted 5-year costs
per woman were examined with regard to changes in the
performance of HPV testing (analytical sensitivity 90-999%
and analytical specilicity 97-100%), the performance of
conventional cytological testing (sensitivity of cytology for

Treated HPV-positive CIN2/2 |——.L Well

’E__meurre nt HPY infection —|

—-—_..| Persistent HPY infectioHRecurrent HPV-pasition CIN2/3

i:‘ i HW-positIveCIW[ Cervical cancer '

Figure 1. Flow chart representation of the post-treatment model,
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Figure 2. Current and new strategias for fallow up after treatment for CIN. (A} The current strateqy (cytalogical testing at 6, 12, and 24 months).
{B) Strategies with two recall dates: A1 - cytological and HPY testing at 6 and 24 months, A2 = HPV testing at & and 24 months, A3 = HPY testing at 6 months;
cytological and HPV testing at 24 months, (C) See-and-treat strategy = cytological and HPY testing at & months + see-and-treat; cytological and HPY
testing at 24 manths, {D} Strategies wilh one recall date: B1 «= cytological and HPV testing al 6 moniths and B2 = cytolagical and HPY testing at 24 months.
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CINZ/3 60-80% and specificity cytology 90-99%), the labo-
ratory costs of HPV testing (€20 — €40), the costs of treating
CIN2/3 (€500-£1100), the costs of treating invasive cervical
cancer (€3000-€9000), and the specificity of colposcopy with-
out histological verification before treatment used in the see-
and-treat strategy (60-90%).

For the estimation of the probabilities of moving between
health states, we used three Dutch cohort studies! 1214 and
estimates retrieved from a previously developed cervical

HPV testing after treatment for CIN

screening model.'® The estimates are presented in Table 1.
'The performance of ¢ytology in women treated for CINZ/3
was estimated from a Dutch cohort study'! in which cyto-
logical follow up was based on the conventional Pap smcar.
Cervical smears were read according to the CISOE-A clas-
sification®® and interpreted as normal (Papl), borderline
dyskaryosis {Pap2), mild dyskaryosis {Pap3al), moderate
dyskaryosis (Pap3a2), severe dyskaryosis {Pap3b), suspicion
of carcinoma in situ (Pap4), or suspicion of carcinoma

Table 1. Model assumptions: disease parameters, test characteristics, and costs

hospitalization and
indirect costs)

Disease parameters 6-month transition References
probahility (%)~
From To
Treated HPV-positive CIN2/3 Well 83 Chua and Hjerpe, Zielinski et af 12
Persistent HPV infection 7 and Hogewoning et af 11
Persistent HPV-positive CIN2/3 10
Well Well 99 Bulkmans af af.17
Recurrent HPV infection 1 and Berkhof et af 24
Persistent HPV infection Well * 33 Nobbenhuis et a1
Persistent HPV infection 50
Recurrent HPV-positive CINZ/3 17
Recurrent HPY infection el : 42 Bulkmans ot af17
Recurrent HPV infection 52 and Berkhof et af 24
Recurrant HPV-positive CIN2/3 6
Recurrent HPV-positive CiN2/3 el 30 Bulkmans et at. 1
’ Recurrent HPV-positive CINZ/3 60.6 and Berkhof at af. 24
Cervical cancer 9.4
Parsistent HPV-positive CiN2/3 Persistent HPV-positive CIN2/3 90.6 Bulkmans et af. 17
Cervical cancer 9.4 and Berkhof ef af 24
Cervical cancer Cervical cancer 100 Bulkmans et af 17
) and Berkhof et af %
Tast Test characteristics Accuracy {%)
HPV testing by GP5+/6+ Analytical sensitivity 95 Jacobs et af !
Analytical specificity 100 Shijders ef af. 18
Conventional Specificity at first g1 Nabbenhuis ot af 11
¢ytological testing recall after-6 months and Berkhof et af 24
Specificity at second recall a7
Sensitivity 70
Colposcopy Specificity 70 " Mitchell et af. 1?
Procedure : Details Cost {€) (2004) )
Conventional cytology (including 100 Berkhof at af.24
visit and indirect costs) .
HPY testing Laboratory costs GP5+6+ 27 _ Berkhof et af 24
Colposcopy {including Colposcopically directed biopsy -233 Qostenbrink ef al 26
visit and indirect costs) Colposcopy alone - 168
. Treatment of recurrent CIN2/3 75% LLETZ, 25% cone biopsy - - 695 Qostenbrink et 5/.26
{including.hospitalization Colposcopically guided LLETZ 745
and indirect costs) ' : )
Treatment Figo la (including 5629 - Barkhof et af.2* and

van Ballegooijen et af 25

“*The transition probabilities surm to 100% for each health state under the column head From.
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(Pap5). A translation into the Bethesda 2001 classification is
available.?® The specificity of conventional cytology was
assumed to improve with time alter treatment. The rationale
for this is Lthal the Lreated cervix is likely to show transient
cylelogical abnermalitics related to the healing process. The
HPV test used in two of three cohort studies as well as in the
screening trial was the GP5+6+ polymerase chain reaction—
cnzyme immunoassay Lest.2! The performance of this test is
similar te that of the Hybrid Capture II HPV test (HCII} test
in both screening?? and follow up after treatment.?* Notably,
the sensitivity and specificity of the HI'V test are the analyt-
ical sensitivity and specificity for detecting the presence of
the virus in the cervix (Table 1),

For the calculation of the unit costs, we touk a socictal
perspective and included costs of travelling and production
loss. uture costs were discounted at a rate of 3% per year.
Unit costs in Luros were taken from previous Dutch stud-
ies?? or from the Dutelh Handbeok for Heonowmic Hvaluo-
tions® (‘I'able 1). All unit costs were converted to 2004
prices using the consumer price index. Concerning the costs
of treatment for pevsistent/recurrent CIN, we assumed that
75% of the women were treated by LLETZ and 25% by cone
biopsy. Treatment with cone biopsy is prone Lo lead to com-
plications, such as cervical stenosis and infeetility. The costs of
treating cervical stenosis were incorporated (assuming a 25%
complication rate for which 50% requires operative treat-
ment}, but treatment for infertility was not included as an
expense. The costs of screening 5 years after initial treatment
were not taken into account. However, the costs of treating

missed CIN2/3 lesions or missed cancer cases, detected at
screening, were incorporated.

Results

The simulation results are shown in Table 2. The strategies
with (adjunct) HPV testing had a lower proportion of women
with missed post-treatment CIN2/3 than the current strategy
of repeated cytological testing {at 6, 12, and 24 months). The
largest reduction was observed for combined testing (cytology
and HPV testing) at 6 and 24 months (Table 2, Al and see-
and-treat). Replacing the current strategy by combined test-
ing at 6 and 24 months would spare one missed CIN2/3 case
per 192 women treated for CIN2/3. This figure corresponds
to a reduction of 26 missed CIN2/3 cases in the Netherlands
where roughly 5000 women are annually treated for CIN2/3,
Apart from a reduction in the proportion of missed CIN2/3
cases, a reduction was also observed for the mean duration
until detection of post-treatment CIN2/3 except for the com-
bined testing strategy with only one recall at 12 months
{"lable 2, B2),

Regarding the patient burden, the number of repeat smears
was lower for the HPV Lesting strategies than for the current
strategy. The colposcopy rate for women without post-treat-
ment CIN2/3 (but with false-positive test results on cytelogy
and/or HI'V) was reduced for the strategy of 1PV testing at 6
and 24 months (Table 2, A2) and the strategy of combined
testing at 12 months only (Table 2, B2) but was elevated for
strategies with [P’V testing that include cytological testing at

Table 2, Simulation predictions for the current strategy of follow up after treatment for CIN2/3 {cytology at 6, 12, and 24 months) and six follow
up strategies with adjunct HPV testing: A1 = cytological and HPV testing at 6 and 24 months, A2 = HPY testing at 6 and 24 months, A3 = HPV
testing at 6 months; cytological and HPY testing at 24 months, see-and-treat = cytological and HPY testing at 6 months + see-and-treat; cytological
and HPV testing &t 24 months, B1 = cytological and HPY testing at 6 months, and B2 = cytological and HPV testing at 24 maonths. Calculations are
for conventional Pap and GP5+6+ palymerase chain reaction-enzyme immunoassay and costs discounted at 3% per year

Screening. Missed CIN2/3 Number Mean duration Colposcopy Mean number Discounted 5-year
strategy OF cancer needed  until detection of rate for of repeat cost per woman {€)
{% total number totreat**  post-treatment women smears
treated)* CIN {months) without Folow up Treatment Total
post-treatment
CIN (%)
Current .69 8.2 16 342 350 122 472
Al 017 192 57 25 2.46 351 127 478
A2 0.21 208 6.3 13 232k 21 115 386
A3 0.18 196 6.3 16 2.37 303 120 423
See-and-treat 017 192 56 22 2.28 310 155 465
B1 0.47 455 5.5 19 : 1.35 222 106 328
B2 0.42 370 10.7 g 1.21 178 103 281
*Post-treatment CIN2/3 rate is estimated at 12.96 %.
**Wfith respect to the current strategy.
***The number of HPV tests..
420 @ 2007 The Authars fournal campilation @ RCOG 2007 BJOG An International Journal of Obstetrics and Gynaecology
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6 months (Table 2, Al, B, and see-and-treat). Furthermore,
the sce-and-treat strategy also led 1o Hinecessary treatiments
(colposcopically directed LLETZ) in 2.9% of wonen without
post-treatment CIN,

The discounted 5-year costs of combined testing at 6 and
24 months {Table 2, A1 and see-and-treat) were similar to the
costs of repeated cytological testing. lor the other strategies
with FIPV testing, the discounted 3-year costs were lower
than the costs of repeated cytological testing (reduction range
€7-€191 per woman). The reduction was largest for com-
bined testing at 12 months only (Table 2, B2).

When considering cffectivencss, paticat burden, and costs
simultaneously, the strategies with HPV tesling at 6 months
and cither combined testing at 24 months (Table 2, A2) or
HPYV testing at 24 months (Fable 2: A3)are particularly inter-
esting, They outperfornied the current stvategy on all three
criteria as they led to a lower proportion of missed CIN2/3
cases (effectiveness), a lower colposcepy rate for women with-
out post-treatment CIN, less repeal smears {(burden) and
lower discounted 5-year follow up costs per woman {costs).

The cost-effectiveness results are presented in Figure 3,
which shows the proportion of missed CIN2/3 lesions plotted
against the discounted 5-year follow up costs per woman, The
curve in Figure 3 connects strategics of increasing costs that
are more effective than those lying below the curve. Con-
pared with the current strategy, all [HPY testing strategies were
cost-cffective because they cost less and led to a reduction in
missed CIN2/3, Combined testing at 6 months and combined

EUOU -
=0T
k- [SeeJ]:I
< _-la3t - ——rand| a1
£ 020 [ AR]
o .
= "
b5 /_'_’_/
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= (=]
©
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5 0.80 | Ecurrenl f
o
]
2
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Discounted 5-year costs per woman (€)

Figure 3. Cost-effectiveness plane for the current strategy (cytological
testing at &, 12, and 24 monlhs) and six follow-up sirategies with adjunct
HPV testing: A1 = cytological and HPY testing at 6 and 24 months,

AZ - HPV tosling at 6 and 24 months, A3 = HPY testing at 6 months;
oytological and HPY testing at 24 months, see-and-treat = cytological and
HPY testing at 6 months + see-and-treat; cytological and HPY testing al
24 months, 81 = cytolagical and HPY testing at & months, and

B2 : cylological and HPY testing at 24 months. The x-axis rapresenls
S-year discounted casts per woman. The y-axis represents the proportion
of wornen treated for CIN2/3 who have a persistent or recurrent CIN2/3
lesion that remains undetected in the follow up.

HPV testing after treatment for CI'N—’

testing at 6 and 24 months were dominated by the other
strategics with HPV testing.

In Figure 4, the effect of varying the analytical sensitivity of
the HPV test on the proportion of missed post-treatment
CIN2/3 lesions is presented for the slrategies with testing al
6 and 24 months (Figure 4, Al, A2, and A3} and for the
strategy with combined testing at 12 months {Figure 4, B2).
Combined testing at 6 and 24 months (Vigure 4, A1) as well as
HPV testing at 6 months and combined testing at 6 and 24
imonths (Figure 4, A3) was very robust against a change in the
sensitivity of the 1PV test as their curves in Figure 4 are nearly
horizoantal. Combined testing at 12 months {Liigure 4, 32) was
sensitive to Lhe performance of the HPYV test, but this strategy
became inferior to the carrent strategy only when the sensitiv-
ity of the HPV test dropped below 88%. ‘The results for the
strategies with HPV testing were robust against changes in the
sensitivity of cytology, Compared with the current strategy, all
strategies with HPV testing resulted in fewer missed CIN2/3
cases even when the sensilivity of cytology was set at 95%. The
cost savings obtained when replacing the current strategy by
a stralegy with HPV (esting strategies were robust against the
sensitivity of conventional cytology and the FIPV tesl, the HPV
evaluation costs, the costs of treating cervical lesions, and the
post-treatment CIN2/3 rate. The cost savings were sensitive to
the specificity of cytology, but the HPY testing strategics were
nearly always less expensive than the current strategy. Finally,
for the see-and-treat strategy, the specificity of col poscopy was
varied between 60 and 90%, which had only a slight efiect on
the costs. "T'he correspending  numiber of tmecessary CIN
treatments ranged from 1 to 3.3%,
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Figure 4. Proportion of missed CIN2/2 lesions against analytical sensitivity
of HPY test for the current strategy (Cytological lesting at 6, 12, and

24 months), A1 = cytolagical and HPY tosting at 6 and 24 months,

AZ = HPY tesling at 6 and 24 months, A3 = HPY testing at 6 months;
cytological and HPV testing at 24 months, and B2 = eytological and HPY
testing at 24 months. hiHPV = high-risk HPYV
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Discussion and conclusions

Follow up after treatment for CIN2/3 is currently based on
repeated cytological lesting at 6, 12, and 24 months, We stud-
ted, by means of simulation modclling, whether this strategy
can be improved by HPV testing, Our madel predicted reduc-
tiens in the number of missed post-treatment CIN2/3 ranging
from 32 to 77% when including HPV testing in the follow up.
With regard to the follow-up burden, our model suggested
that HPV testing can be introduced in erder to decrease the
number of repeat smears without an increase in colposcopy
rate. The low patient burden of strategies with HPV testing
was reflected in the costs, which were lower for HPY testing
strategies than for the current follow-up strategy.

The highest detection rate of post-treatment CIN was
found for the strategies of combined testing (cytology and
HPV testing) at 6 and 24 months, By sensitivity analyses,
we showed that the reduction in missed CIN2/3 cases was
robust against the sensitivity of the HPV test. This suggests
that the number of recall dates can be safely reduced from
three to two when including HPV testing, Fven when follow-
up testing was performed at only one recall date (cytological
and HPV testing at cither 6 or 12 months}, the model pre-
dicted a reduction in the pumber of missed CIN2/3 cascs
compared with cytological follow up. However, the results
from strategies with a single recall date relied strongly on
the (high) sensitivity of the IIPV test. Although the high
sensitivity of the HPV test has been established in several
studies,”2? we tend to favour strategies with two recall dates
at 6 and 24 months. An additional argument for ‘double
recall” is that a single recall at 6 or 12 months may be too
early in time to detect recurrent CIN2/3 lesions developed by
ve-infection of the cervical epithelium,

Unnecessary colposcopics, i.e. examinations that do not
lead to detection of CIN2/3, were most commoen for HPV
strategies with cytological testing at 6 months, This probably
results from the established difficulty in interpreting cervical
smears in recently treated women™ In order to limit the
number of coiposcopics, an attractive strategy would be to
perform HPV testing alone at 6 months and both [PV and
cytological testing at 24 months, This strategy yielded the same
number of unnecessary colposcopics as the current strategy,

Our model showed that 1PV testing did not lead to an
increase in costs as the number of repeat smears is reduced by
one or two. Cost savings were achieved for all strategies except
for the strategy of combined testing at 6 and 24 months,
which showed a small increasc in costs. The reduction in costs
was only substantial for strategies with one recall date, but as
mentioned earlier, the calculations for those strategics relied
heavily on the sensitivity of the HPV test, The model also
predicted that the costs per woman did not substantially
decrease when implementing a see-and-treat strategy. A

drawback of the ‘see-and-treat’ strategy is the treatment of
women without post-treatment CIN. In our study, the per-
cenfage of unnecessarily treated women was predicted at
2.9%. Thercefore, we would favour a strategy where treatment
is applicd after histological verification of the lesion.
Integrating resulls for costs, detection of post-treatment
CIN, and patient burden, a strategy consisting of HPV testing
alone at 6 months and both HPV and cytological testing at 24
months is particularly interesting, For this strategy, our model
predicted a nearly optimal detection rate of post-treatment
CIN, an unchanged number of unnccessary colposcopies,
and cost savings of €49 per woman compared with current
follow up of cytological testing at 6, 12, and 24 months.
Post-treatment  CIN2/3 rates may vary across patient
populations, and figures ranging from 5 to 15% have been
reported.' In our mode, we varied the post-treatment
CIN2/3 rate from 5 to 15%, but this did not lead to different
cost-cffectiveness outcomes, Other important medel param-
cters that may affect the outcomes are the performances of
cytology and the HPV test. We found that the HPV testing
strategies performed well and led to fewer missed CIN2/3
cases than current follow up, even for a sensitivity of cytology
“ 01 90%. In the literature, sensitivities are much lower than 0%,
both for conventional’’#3! and liquid-based cytology? 34
Regarding the performance of the HPV test, we considered
ranges of values for the analytical sensitivity and specificity
that are in agreement with the internationally obscrved clin-
ical sensitivities and specificities of both HCII and GP5+/6+.22
Again, cost-effectivencss results were not substantially affected,
For the costs of treatment for post-treatment CIN, we assumed
that 75% of the women were treated by LLETZ and 25% by
cone biopsy. Because information about the actual treatment
of post-treatment CIN is limited, we varied post-Lreatnient
costs from the costs of LLETZ only (€500) to the costs of cone
biopsy only (€1100}, However, cost-effectiveness resulls were
not affected. Therefore, we believe that the recommendations
made on the basis of the cost-effectiveness calculations are also
applicable to countrics with different test accuracies, post-
treatment CIN2/3 rates, and management of recurrent CIN,
In most western European countries, follow up after treat-
ment for high-grade CIN is based on the ‘current’ strategy in
this study {cytology at 6, 12, and 24 months with referral to
the population cervical screening programme after three neg-
ative smears}. The NHS guidelines adhered to in the UK differ
from this strategy as annual cytological follow up for at least
8 years is recommended alter three negative smears, Because
our model showed that by adding FIPV testing, the number of
smears can be safely reduced from three to two, the 12 month
follow-up date can be omitied. lurthermore, because the
percentage of missed CIN2/3 for strategies with combined
HPV and cytological testing was predicted to be very low,
annual cytological follow up after three negative smears, as
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Is practised in the UK, may be replaced by postponing retest-
ing to 3 years after the double-negative smear.

A limitation inherent to a modelling study is the fact that

the model is based on structural and parametric assumptions
that may not fully capture the complexity of clinical reality.
However, our model was firmly based on clinical observa-
tions, as various sources of longitudinal information about
high-risk HPV presence and cytological testing after treat-
ment for CIN2 and CIN3 lesions were used!™1214 and the
results were robust against changes in the model parameters.
In addition to the cost-effectiveness results, it may still be
sensible to verify whether HPV testing also leads to caxlier
detection of high-grade CIN by means of a prospective trial.
A possible design is a (wo-armed trial in which cytological
testing at 6 months is compared with HPV testing at 6
months. Under the assumption of a post-treatment CIN2/3
rate of 10% at & months, about 2500 women will be needed in
each arm of the trial to achieve a power of 80% to detect
a difference in CIN2/3 detection rate at 6 months.

The results of this study support the use of high-risk HPY

testing in monitoring women after treatment for CIN2 and
CIN3 lesions. The clinical value of adding 1PV testing has
been shown before by several authors.'"1225% Iy addition to
previous clinical evidence, our cost-effectiveness results show
that IIPV testing is also justified from an economic perspec-
tive: implementation can be achieved without increasing costs
or patient burden by reducing the number of repeat smears
from three to two, provided that only HPV testing is per-
formed at the first follow-up date.
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