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SUMMARY

Background: Despite implementation of organised screening programme in 2006/2007, cervical cancer (CC) incidence and mortality in Poland
are still higher than the average in the European Union. CC and preceding cervical intraepithelial neoplasia (CIN) caused by human papillomavi-
ruses (HPVs) can be prevented by vaccines which are reimbursed in around 20 European countries but not in Poland. CC and CIN can be also
detected with the use of HPV tests which are not included in the Polish screening programme. Reimbursement for HPV vaccines and HPV testing
requires cost-effectiveness analyses which include country-specific data on the burden and costs of management of cervical neoplasia. Therefore,
we investigated the burden of cervical neoplasia and direct costs associated with its detection and management in Poland in 2012 reimbursed by
the National Health Fund (NHF) — the only public healthcare insurance institution. We also report administrative costs of the organised screening
programme covered by the Ministry of Health.

Methods: Data on the burden and reimbursed costs of organised and opportunistic screening as well as management of cervical neoplasia
were drawn from the NHF databases. Numbers of women reported with CIN and CC were ascertained.

Results: In 2012, there were 765,266 and 1,288,358 reimbursed Pap smears collected within and outside the organised screening programme,
respectively. Expenditures on medical and administrative procedures in organised screening reached PLN (Polish Zloty) 41,470,664 and 12,150,398
respectively. The number of women with particular diagnosis and reimbursement for the management of these lesions were as follows: glandular
ectropion 208,033 and PLN 37,349,515; CIN1 10,521 and PLN 6,616,375; CIN2 5,812 and PLN 5,071,155; CIN3 6,487 and PLN 7,611,062;
unspecified grade CIN 36,575 and PLN 12,352,034; and CC 33,482 and PLN 52,377,006, respectively. In women with ectropion and CIN the
total number of local excision/ablative therapeutic procedures on the cervix reached 47,658 and the total number of hysterectomies was 1,321.

Conclusion: In 2012, management of approximately 93 thousand women with HPV-related cervical lesions reimbursed in Poland amounted to
PLN 84,027,632 which makes it a considerable public health problem. The number of women managed for glandular ectropion is considerable and
related costs are high. Total reimbursement for detection, treatment and follow-up of all cervical lesions reaches at least PLN 137 million annually.
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INTRODUCTION

Cervical cancer (CC) is a major public health problem world-
wide as the fourth most common malignant neoplasm in women
with approximately 528,000 new cases and 266,000 deaths esti-
mated for 2012 (1). It has been proven that infection with human
papillomavirus (HPV) is a necessary cause of CC and a great major-
ity of its precursors termed CIN (cervical intraepithelial neoplasia
graded 1, 2 and 3) (2). Prophylactic vaccines against HPVs are
currently registered and available worldwide. They are reimbursed

in about 40 countries, including around 20 in Europe (3). They
have been proven to be safe, immunogenic and highly effective
in clinical trials (4). The fact that HPV is an aetiological factor
of CC and CIN has been also utilized in elaborating HPV assays
applied as sensitive screening tests to detect CIN and CC (5) and
HPV tests are currently in clinical use in many parts of the world.

Population of Poland is 38.5 million inhabitants and CC age-
standardised mortality rate of 7.4/100,000 is twice as high as the
average 3.7/100,000 in European Union (6) and is decreasing
slowly (7) despite initiation of organised screening in 2006/2007.
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Although recommended for use in immunization programme by
the Ministry of Health (8), HPV vaccines are not reimbursed
from public funds for general population of adolescent girls. HPV
tests are currently used in pilot studies in organised screening
programme in two regions of Poland but are not reimbursed for
screening in the country.

Country-specific data on the burden and costs of manage-
ment of HPV-related cervical neoplasia are important for public
health decision-makers and may be used to plan public health
interventions or for health technology assessment analyses of new
technologies in screening and vaccination. Pharmacoeconomic
modelling proved various degrees of HPV vaccination cost-
effectiveness for many countries (9—12) and it was used to make
decisions on their reimbursement. Also, HPV testing has proven
to be cost-effective in many countries (13) but such analyses for
Poland have not been performed yet.

The National Cancer Registry in Poland produces data on
incidence of and mortality from invasive cancers, but the burden
of precancerous lesions and comprehensive costs of manage-
ment of cervical neoplasia in Poland, to our knowledge, have not
been analysed and published yet. Therefore, the objective of our
study was to estimate the burden of cervical neoplasia and costs
of its detection and management in Poland from the perspective
of the National Health Fund (NHF) — the only public healthcare
insurance institution. These data may turn out to be important for
further analysis of cost-effectiveness of HPV-based screening and
HPV vaccination in the prevention of CIN and CC.

MATERIALS AND METHODS

Burden and Costs of Medical Procedures in Organ-
ised and Opportunistic CC Screening

The costs of medical procedures in organised and opportunistic
screening are covered by the NHF. Approximately 95% of the
Polish population are insured in the NHF and this analysis tends
to present data from the national health-payer’s perspective. All
data on the numbers of medical procedures and related costs of
organised CC screening in Poland in 2012 were drawn from cervi-
cal screening registry called the Information System for Monitor-
ing of Prophylaxis (ISMP). Data on the reimbursed opportunistic
screening were drawn from other NHF electronic databases by
drawing the numbers and related costs of reimbursement of
services coded with the International Classification of Diseases
version 10 (ICD10) code Z12.4 (special screening examination
for neoplasm of the cervix). To produce a more comprehensive
picture of the burden of reimbursed Pap tests, the data on Pap tests
performed within NHF-reimbursed services were also drawn by
the number of services reported with the International Classifica-
tion System for Surgical, Diagnostic and Therapeutic Procedures
(ICD-9-CM) code: 91.447 (microscopic examination of specimen
from female genital tract — cytology from cervix). All costs are
presented in Polish currency (PLN — Polish Zloty).

Administrative Costs of Organised Screening
Administrative and logistic costs of organised CC cancer
screening programme are covered by the Ministry of Health

from funds of the National Programme for Control of Cancerous
Diseases Act —a parliament bill (14). Total administrative costs of
execution of both breast and CC screening programmes in 2012
were published as a part of parliamentary report (15). Total costs
of generation, printing and postage of written invitations for mam-
mography and cytology were subtracted from the total sum spent
for the administrative execution of both screening programmes and
50% of the remaining sum was estimated to be spent for cervical
screening since most of regional coordinating offices manage both
screening programmes together. These costs include quality control
and actions to increase coverage. Costs of generation, printing and
postage of invitations for cytology were calculated separately by
multiplying the number of sent invitations (based on data from
ISMP) by the unit cost established by the Ministry of Health.

Burden of Cervical Lesions and Costs of Their Man-
agement

Number of women with CIN managed in 2012 in Poland was
calculated based on the reports on ambulatory and hospital services
reimbursed by the NHF. Data on patients with services coded with
adequate ICD10 codes were drawn from the NHF database. The
following codes were used to produce numbers of cases of cervi-
cal lesions and related costs of their management: N87.0 (mild
cervical dysplasia) — CIN1, N87.1 (moderate cervical dysplasia)
— CIN2. Records with codes: D06 (carcinoma in situ of cervix
uteri), D06.0 (carcinoma in situ of endocervix), D06.1 (carcinoma
in situ of exocervix), D06.7 (carcinoma in situ of other parts of
the cervix), D06.9 (carcinoma in situ of the unspecified part of
the cervix) and N87.2 (severe cervical dysplasia) were combined
and classified as CIN3 cases. Carcinoma in situ has been deleted
from classification of the International Federation of Obstetrics
and Gynaecology (16) and is currently classified together with
CIN3 as one entity. The number of cases of unspecified grade CIN
was calculated by combining cases with codes N87 (dysplasia of
the cervix) and N87.9 (dysplasia of the cervix uteri, unspecified).
Diagnosis of cervical glandular ectropion/erosion is very common
in Poland and misdiagnosis with true cervical neoplasia and vice
versa is very likely since ectropion is still erroneously considered
as precancerous lesion by many clinicians. Therefore, to present a
comprehensive picture on the burden and costs of treatment of cer-
vical lesions we have also drawn data on the number of cases and
direct costs of treatment of glandular ectropion/erosion in Poland in
2012. We used ICD10 code N86 (cervical glandular ectropion/ero-
sion) to obtain these data. We tracked ICD-9-CM codes to present
data on therapeutic procedures (local cervical excisional/ablative
procedures and hysterectomies) and all other medical procedures
performed in women diagnosed cervical lesions.

Burden of Services for Invasive Cervical Cancer and
Their Costs

Data on the number of women reported with diagnoses of in-
vasive CC in 2012 and costs related with their management were
based on the reported cases and reimbursement of ambulatory and
hospital services provided within NHF for patients coded with the
following ICD10 codes: C53 (malignant neoplasm of cervix uteri),
C53.0 (malignant neoplasm of endocervix), C53.1 (malignant
neoplasm of exocervix), C53.8 (overlapping malignant lesion of
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the cervix) and C53.9 (malignant neoplasm of cervix uteri, un-
specified). To present a more specific view on the types and costs
of management, the ICD-9-CM procedures were classified into the
following six groups: diagnostic imaging examinations; surgical
and conservative treatment in gynaecological, surgical, urologi-
cal and intensive care units; teleradiotherapy/brachytherapy and
related hospitalization; chemotherapy and related hospitalisation;
rehabilitation; and long-term and palliative care.

RESULTS

Burden and Costs of Medical Procedures in Organ-
ised and Opportunistic CC Screening

The numbers of Pap smears collected and evaluated as well
as the numbers of colposcopies and colposcopies with directed
biopsies performed in organised screening are presented in Table
1. Additionally, the number of CC screening services and their re-
lated reimbursement costs in opportunistic screening are presented
in Table 2. The total costs of medical procedures in organised CC
screening in 2012 amounted to PLN 41,470,664.

Administrative Costs of Organised Cervical Screen-
ing in 2012

The total costs of administration of organised breast and cervical
cancer screening equalled PLN 21,793,882 in 2012. Of these, PLN
8,692,605 were spent for generation, printing and postage of invita-
tions for mammography and cytology. 50% of the remaining sum is
PLN 6,550,639 which is an estimated amount spent for the admin-
istrative and logistic costs of the CC programme in 2012 in Poland.
There were 3,293,976 personal invitations sent for a Pap smear in
2012 at PLN 1.7 unit cost and their total cost was PLN 5,599,759. The
total costs of administration of the organised screening programme
in 2012 in Poland were therefore estimated at PLN 12,150,398.

Burden of Cervical Lesions and Costs of Their Man-
agement

The numbers of cases managed for cervical glandular ectro-
pion, cervical intraepithelial neoplasia of different grades are
presented in Table 2. Total costs of diagnosis and treatment of
cervical glandular ectropion/erosion were higher than those of
treatment of all grades of CIN which equalled PLN 31,650,626.
Numbers of local therapeutic ablative/excision cervical proce-

Table 1. Numbers of medical procedures and their costs in organised and opportunistic cervical cancer screening in Poland

in 2012
Type of procedure
Pap smears collected Pap smears evalu- . Colposcopy with NHF-Reimbursed op-
) . . . Colposcopy in . : . - .
in organised ated in organised . . directed biopsy in portunistic screening
. . organised screening . .
screening screening organised screening procedures?

Numbers 765,266 764,977 1,717 4,483 74,591
Unit cost in PLNP 26.22 26.4 73.57 241.73 58.78°
Total costs in PLN 20,065,275 20,195,393 126,320 1,083,676 4,384,725

Data from the databases of the National Health Fund

aInclude only services coded with ICD10 code Z12.4 (special screening examination for neoplasm of the uterine cervix). The total number of Pap smears collected within
NHF reimbursed services outside organized screening in 2012 was 1,288,358. These include Pap smears used for triage of previous abnormal cytology, follow-up of
women treated for CIN and cancer, opportunistic screening and other indications at the discretion of gynaecologists. These services were coded with various ICD10 codes.
1,213,767 of these Pap test were collected within services coded with ICD10 codes other than Z12.4 and therefore cannot be formally classified as “opportunistic screening”
Pap smears. These procedures are included into evaluated costs of the management of glandular ectropion/erosion, CIN and CC (Table 2).

Average unit cost in the country

cAverage unit cost of appointment at gynaecological office with a Pap smear collection and evaluation

Table 2. Numbers of women reported with cervical lesions in Poland, numbers of procedures and their reimbursed costs in 2012

Type of cervical lesion
ectrf;l?::lzlrirsion CINT CIN2 CIN3£':asricti;oma CIN unspecified

Number of women with the respective diagnosis 208,033 10,521 5,812 6,487 36,575
Total number of all reported medical procedures? 530,089 29,520 18,436 21,641 40,535
;'?éiler;tr:;t;izr of reported local therapeutic 39.996 1725 1875 2137 1,925

Total number of reported hysterectomies 17 130 196 684 294
Ambulatory costs® 20,869,985 683,937 280,770 343173 3,119,762
Hospital costs® 16,479,530 5,932,438 4,790,386 7,267,889 9,232,272
Total costs® 37,349,515 6,616,375 5,071,155 7,611,062 12,352,034

Data from the databases of the National Health Fund

aInclude all types of medical procedures such as consultations, diagnostic tests, therapeutic procedures etc. reported with respective ICD-9-CM codes
®Include cryotherapy, diathermy, laser vaporisation, loop electrosurgical excision procedure (LEEP), large loop excision of the transformation zone (LLETZ), cold knife

conisation, amputation of the uterine cervix
‘Data presented in PLN
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dures and hysterectomies performed in women with benign and
preinvasive cervical lesions are also presented in Table 2.

Burden of Services for Invasive Cervical Cancer and
Their Costs

The number of CC cases treated in 2012 and reported to the
NHF was 33,482. The total NHF costs related to the manage-
ment of patients with invasive cervical cancer in Poland in 2012
reached PLN 52,377,006. Specified cost groups of procedures
are presented in Fig. 1. Teleradiotherapy/brachytherapy and as-
sociated hospitalisation costs were the highest and accounted for
39.0% of the total CC treatment costs. Surgical and conservative
treatment in gynaecological, surgical, urological and intensive
care units; long-term and palliative care; diagnostic imaging ex-
aminations; chemotherapy and related hospitalisation accounted
for 37.3%, 13.9%, 7.9% and 1.8% of the total CC management
costs, respectively. Only 0.1% of the total costs were spent for
rehabilitation of women with CC in 2012 in Poland.

DISCUSSION

Data on the burden and related costs of management of certain
diseases are crucial for planning and execution of effective pub-
lic health interventions. In case of cervical cancer, new ways of
prevention have become recently available — primary prevention
through HPV vaccination and secondary prevention (screening)
by HPV testing. However, population-based HPV vaccination of
teenage girls and routine testing for HPV infection in organised
cervical cancer screening are very costly and require analyses of
their cost-effectiveness, especially in a country like Poland where
resources for reimbursed immunisation programmes are very
limited. Also, implementation of new screening methods such
as HPV testing should be cost-effective in comparison to current
practices based on relatively inexpensive exfoliative cytology.

Cost-effectiveness analyses of HPV vaccination and HPV test-
ing require base data on the burden and related costs of detection
and treatment of preinvasive and invasive cervical neoplasia.

Diagnostic
imaging
examinations
4 156 623 PLN

Rehabilitation
58 072 PLN

Chemotherapy.
and related
hospitalisation
940 438 PLN
Surgical and
conservative
. treatment in
Radiotherapy/ gynaecological,
brachytherapy. surgical,
anq re!atgd urological and
hospitalisation intensive care
20412 905 PLN

units
19 520 226 PLN

Fig. 1. National Health Fund-reimbursed costs of treatment of
invasive cervical cancer in Poland in 2012.

Costs are presented in Polish Zloty (PLN). Diagnostic imaging examinations include:
Doppler ultrasound examination, scintigraphy, computed tomography, magnetic
resonance imaging, positron emission tomography, and single photon emission
computed tomography.

To our knowledge, we present the first comprehensive report
on the burden and associated costs of screening and management
of HPV-related uterine cervical lesions in our country. Poland has
implemented the National Cancer Registry (NCR) with regional
bureaus which collect data on the incidence, mortality and mor-
bidity due to invasive cancers. However, data on CIN burden are
not available due to the lack of central registry of histological
reports. Data on 773 cases of cervical carcinoma in situ reported
for 2011 by the NCR are largely underestimated since registration
of preinvasive lesions is uncommon. Our data, based on reports
of women managed by the healthcare providers and reported to
the NHF with ICD10 codes, indicate that the number of CIN3/
carcinoma in situ is probably more than 5 to 10-fold higher than
reported to the NCR. Over 6,000 cases were reported as CIN3/
carcinoma in situ and it is very likely that some proportion of over
36,000 cases coded as “unspecified CIN” are true CIN3/carcinoma
in situ cases. According to our data there were 684 hysterecto-
mies and 2,137 ablative or excision therapeutic procedures due
to CIN3/carcinoma in situ. Our data are in concordance with the
data from other countries with implemented cervical screening,
which indicate that the incidence of CIN3/carcinoma in situ is
several times higher than the incidence of invasive cancers (17).
Annual number of women managed or suspected of preinvasive
HPV-related cervical lesions is at the level of over 59,000. Most of
these women are likely to be in the process of diagnosis or follow-
up after treatment. Nevertheless, over 7,600 ablative or excision
procedures such as: cryotherapy, diathermy, laser vaporisation,
loop electrosurgical excision procedure (LEEP), large loop exci-
sion of the transformation zone (LLETZ), cold knife conisation or
amputation of the uterine cervix and over 1,300 hysterectomies
are performed annually in women with CIN/carcinoma in situ,
which makes it a considerable public health problem in Poland.

The number of women with invasive cervical cancer treated
within the NHF according to our analysis is over eleven times
higher than the number of annual incident cases and three times
as high as the number of annual prevalence reported by the NCR
(18). This indicates that treatment, follow-up, rehabilitation,
long-term and palliative care of women with invasive cervical
cancer may take several years or longer and the procedures are
reported with the ICD10 code C53 for treated patients. Some sort
of miscoding by the healthcare providers is possible and the NHF
data may overestimate the morbidity.

The total annual expenditures on organised screening of cervi-
cal lesions in Poland reached PLN 53.6 million in 2012, 22.6% of
which were spent for coordination, administration and logistics of
the programme including postage of invitations to eligible women.
The administrative costs are relatively high because of rather low
cost of medical services due to the relatively low coverage rate
of screening not exceeding 25%.

Expenditures on opportunistic cervical screening, triage of
abnormal pap results, diagnosis, treatment and follow-up of
women with CIN equalled PLN 31.7 million and were smaller
than costs of treatment of cervical glandular ectropion/erosion
(PLN 37.3 million). Diagnosis and treatment of cervical glandular
ectropion in Poland is very common and relatively costly despite
the fact that this lesion is currently regarded as a physiological
condition (19). It is also possible that services provided for col-
lection and evaluation of opportunistic Pap smears and diagnostic
procedures in CIN cases were erroneously coded with N86 code
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and therefore overvalued treatment of ectropion in Poland and
undervalued costs of opportunistic screening and management of
CIN. This may be due to the fact that in every-day gynaecological
terminology in Poland, the term “erosion” is overused (and coded
with N86 code) to describe any lesion on the cervix, regardless
of its histological nature. Nevertheless, almost 40,000 ablative
or excision therapeutic procedures were reimbursed for women
with N86 diagnosis in 2012.

Expenditures on treatment of women with invasive cancer
in 2012 were similar to costs of organised screening. The most
expensive part of cancer management was radiotherapy.

Direct comparisons with other countries would not be correct
due to differences in healthcare system organisation and socio-
economical conditions. Nevertheless, in Italy annual expenditure
for cervical cancer screening and CIN treatment is estimated at
EURO 2.94 per capita (17), which is over 4 times higher than in
Poland. Different coverage of screening and pricing of procedures
are most likely responsible for these differences.

The data provided by us are based on real expenditures of
the Ministry of Health on screening administration and on real
expenditures of the National Health Fund on medical procedures
in screening and management of cervical neoplasia. However, our
study has several limitations. Since there is no central country
registry of pathology reports including CIN and any other patho-
logical conditions, the numbers of incident CIN1, 2, 3 cases could
only be estimated and the possibility that some patients were
coded with different ICD10 codes and fall into groups of differing
lesions could not be ruled out. Presented data are based on reports
of all kinds of medical services provided to patients and coded
with ICD10 classification. Therefore, they encompass women in
the process of diagnosis, treatment and follow-up, rehabilitation
and long-term/palliative care rather than the real prevalence or
incidence of CIN and CC. It is also possible that presented costs
of treatment of cervical ectropion/erosion include a part of ex-
penditures on opportunistic screening reported to the NHF and
coded with N86 code by care providers. Also, the study does not
include out-of-pocket costs and indirect costs of screening and
management of uterine cervical lesions because its perspective
was the NHF — the only national public healthcare insurance
institution. The expenditures in private healthcare sector are
presumably considerable, especially for opportunistic screening.

To conclude, annually there are approximately 0.76 million and
1.28 million Pap smears performed in organised and reimbursed
opportunistic cervical screening in Poland, respectively. Total
medical and administrative costs of organised screening are esti-
mated at over PLN 52 million. Annually, there are over 200,000,
59,000 and 33,000 of women suspected, treated or followed up
due to cervical ectropion/erosion, CIN and CC within the NHF-
reimbursed healthcare in Poland, respectively. The total annual
NHF expenditures for the management of cervical ectropion, CIN
and CC were approximately PLN 37 million, 32 million and 52
million, respectively. In general, screening and management of
HPV-related cervical lesions cost at least PLN 136 million from
Polish public funds every year which makes them a considerable
public health problem.

Our data on the costs of management of cervical glandular
ectropion in Poland are alarming — although miscoding between
N86 diagnosis and true preinvasive lesions (N87) is possible,
overtreatment of benign glandular cervical ectropion which

consumes huge NHF recourses is possible and should be looked
into in details in further research. On the other hand, expenditures
on rehabilitation of women with invasive CC are scarce, which
suggests that this type of care is neglected in women with invasive
CC and should be improved. There is an urgent need for an of-
ficial registry of preinvasive lesions of the uterine cervix, which
could provide high quality data on the burden of CIN based on
histological reports in Poland.
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