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Abstract

Introduction: To compare availability of innovative can-
cer drugs in countries with established cost-effectiveness
threshold (Great Britain, Czech Republic, Sweden and
Poland) and where this criterion is not used (Germany,
France, Italy), and to assess the relationship between the
reimbursement system and the expenditures and health
outcomes.

Methods: The analysis of reimbursement decisions con-
cerning innovative cancer drugs approved by the Euro-
pean Medicines Agency in the years 2012-2013 and the
available data concerning incidence, 5-year relative sur-
vival rate and the treatment costs of breast, lung, colon
and prostate cancer.

Results: The assessment included 19 innovative drugs.
Most of them were covered by reimbursement in coun-
tries without a cost-effectiveness threshold — 80.7%,
compared to the countries with a cost-effectiveness
threshold — 59.6% (48.7% including Poland). Three prod-
ucts were financed in all reimbursement systems, with
the exception of Poland: Perjeta, Xalkori and Xtandi.
In countries without the cost-effectiveness threshold
the health outcomes expressed as 5-year relative sur-
vival were better compared to EU in general or to most
of countries which use the cost-effectiveness threshold,
whereas expenditures per capita in most cancers were
diversified — large (15-27 €, Germany) or similar to the
countries with the cost-effectiveness threshold (6-13 €,
France and Italy). In Poland for most evaluated can-
cers the lowest 5-year relative survival was noted, with
the lowest expenditure per capita (5-9 €) simultaneously.

Conclusions: The percentage of reimbursed innovative
cancer drugs is higher in countries without the cost-ef-
fectiveness threshold, where better health outcomes are
observed. Limited access to innovative therapies result-
ing from restrictive financial criteria may have a signifi-
cant impact on health outcomes in cancer treatment.

Introduction

The value of the incremental cost-effectiveness ratio
(ICER) is one of the criteria considered when undertak-
ing a decision on drugs reimbursement. For example, in
Poland the cost-effectiveness threshold for gaining one
quality-adjusted life year (QALY) is equal to three times
the Gross Domestic Product (GDP) per capita. On the
other hand, in many countries of Western Europe there

are no strict cost-effectiveness threshold values defined,
and the reimbursement decisions are based mainly on the
quantification of a health benefit and on the size of the
target population.

In case of innovative medicinal products used in cancer
therapy, meeting the requirement of cost-effectiveness
not exceeding the set cost-effectiveness threshold is par-
ticularly difficult to achieve, since in limited target pop-
ulation drug prices that provide manufacturer a return
on the high expenditure on research and development
are usually high". Therefore in countries which use the
cost-effectiveness threshold, alternative paths of reim-
bursement are being used to increase access to modern
cancer therapies'.

According to published data the reimbursement criteria
have an impact on the availability of new cancer drugs;
however, this source refers mainly to therapies registered
by European Medicines Agency (EMA) before 2012 and
there is no information for Poland®.

The aim of this paper is to compare the availability of in-
novative cancer drugs in countries which use the cost-ef-
fectiveness threshold in the reimbursement process (in-
cluding Poland) with the countries where this criterion
is not used, and to assess the relationship between the
reimbursement system and the expenditures and gener-
ated health outcomes.

Methods

In order to assess the degree of reimbursement of mod-
ern drugs for cancer patients in the two analysed mod-
els of reimbursement decisions making, 7 countries were
selected. The group of countries with the cost-effective-
ness threshold includes the Czech Republic, the United
Kingdom, Sweden and Poland, and the group of coun-
tries where the threshold for gaining an additional qual-
ity-adjusted life year is not a criterion for reimbursement
includes — France, Germany and Italy. Regarding the
countries with the cost-effectiveness threshold its val-
ue was calculated from the national currency into PLN
using the average National Bank of Poland currency ex-
change rate for the 1st half of 2015.

The analysis included innovative cancer drugs approved
by EMA in the years 2012-2013. The drugs were select-
ed by searching the EMA websites for positive approvals
for new anticancer drugs, excluding generic drugs, drugs
with approved label extension or drugs with approved
label change. Subsequently, it was checked whether the
identified anticancer therapies were also assessed by the
Polish Agency for Health Technology Assessment and
Tariff System (AOTMIiT, Polish Agencja Oceny Tech-
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nologii Medycznych i Taryfikacji). The reimbursement
status of the identified drugs was verified on the lists
of reimbursed products in individual countries (cut-off
date: 15th October 2015).

To illustrate the association between the used reimburse-
ment model and the epidemiological indicators as well as
expenditures, 4 most frequent cancers in Poland in 2012
were selected: lung cancer, breast cancer, colon cancer
and prostate cancer”l. The values of 5-year relative sur-
vival were obtained from EUROCARE-5retrospective
study, where relative survival of patients was calculated
using the data from patients diagnosed between years
2000-2007, and followed until 2008, in 107 national can-
cer registries from 29 European countries. Relative sur-
vival is the ratio of cancer patients, who remain alive
after a specified period, compared to the survival of gen-
eral population with similar demographic characteristics
(age, gender, residence). This rate took into account the
increase of mortality resulting from the cancer diagnosis,
but was not adjusted for the cancer’s stage at diagnosis'.
Incidence rates were obtained from the Internet website of
the GLOBOCAN project, which presents the information
on incidence, mortality and morbidity in 184 countries
(state as of 2012), based on the data provided by Inter-
national Agency for Research on Cancer,data published
in the Internet and local sources!®’. Costs of cancer treat-
ment were taken from the Luengo-Fernandez 2013 study,
which presented the costs of cancers in 27 European
Union countries (mostly from 2009), with purchasing
power parity method (taking into account the price dif-
ferences in individual countries). The study authors have
included 5 categories of costs: primary care, emergency
care, outpatient care, inpatient care and drugs. The indi-
rect costs of unpaid care provided to the patient by fam-
ily members and/or friends, income loss after premature
death or unemployment caused by a chronic disease were
additionally taken into account!”.

Results

Cancer drugs reimbursement models in selected

European countries

In some European countries there are no formally re-
quired cost-effectiveness thresholds or they are not an
absolute criterion for reimbursement decisions, which are
made mainly based on additional health benefit gener-
ated by the assessed technology. Such solutions are used
e.g. in France, Germany and Italy.

In France, the health technology assessment is conducted
by the National Authority for Health (HAS, French Haute
Autorité de Santé) created in 2004. The Transparency
Committee (CA, French Commission de la Transpar-

ence) acting within HAS issues an opinion on the Medi-
cal Benefit (SMR, French service médical rendu) and the
Improvement of Medical Benefit (ASMR, French amélio-
ration du service médical rendu) related to the new
medical technology, which applies for reimbursement.
The SMR and ASMR assessment is performed based on
available literature data: randomized studies, meta-anal-
yses, recommendations, surveillance studies and pharma-
covigilance. The detailed conditions for reimbursement,
including the drug price, are established during negotia-
tions between the Economic Committee for Health Prod-
ucts (CEPS, French Comité Economique des Produits
de Santé) and the manufacturer. The ASMR is the key
aspect taken into account during financial negotiations.
The price of the reimbursed medicinal product should not
be lower than the lowest of its prices in Germany, Spain,
Italy or the United Kingdom. Final decision on including
the drug on the list of reimbursed medicinal products is
made by the Minster of Health. France has no exceptions
from the standard reimbursement procedure®.

Whereas in Germany the drugs are usually reimbursed
immediately after being authorised by the European
Medicines Agency. In accordance with the amendment
of the Act on the Reform of the Market for Medicinal
Products (AMNOG, German Arzneimittelmarkt-Neu-
ordnungsgesetz ), adopted in 2011, during the first 12
months after a new product’s launch the marketing au-
thorisation holder may set its price arbitrarily. Over
this time the drug is included in the reimbursement
process — an assessment of the advantages of its use is
compared to the existing standard procedure, based on
the health technology assessment (HTA) report provided
by the drug company, which includes an obligatory sys-
tematic review. The scientific Institute for Quality and
Efficiency in Health Care (IQWiG, German Institut fiir
Qualitit und Wirtschaftlichkeit im Gesundheitswesen)
in cooperation with the Federal Joint Committee (G-BA,
German Gemeinsamer Bundesausschuss) is responsible
for clinical and cost effectiveness analyses of the new
drug. The reimbursement conditions are established
by the Central Federal Association of Health Insurance
Funds (GKV-SV, German GKV-Spitzenverband) depend-
ing on the additional health benefits obtained. The price
of the drug is established based on 3 parameters — ad-
ditional health benefits related to the drug, the annual
costs of comparator therapy and the level of drug price
in Europe depending on the turnover volume and retail
prices. For orphan drugs the German system differs from
the standard reimbursement procedure — it is consid-
ered that the additional benefit emerging from the use
of the drug was proven at the registration process stage.
This principle does not apply to orphan medicinal prod-
ucts, which achieve an annual revenue of more than €50
million®,
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In Italy the reimbursement assessment and decision
for new drugs is a task of the Italian Medicines Agency
(AIFA, Ttalian Agenzia Italiana del Farmaco). To initiate
drug assessment process the pharmaceutical company
must submit a reimbursement application, containing the
Summary of Product Characteristics, European Public
Assessment Report (EPAR) and an EMA approval certifi-
cation document. In accordance with the Italian criteria
the drug is cost-effective when it is effective in a thera-
peutic area where there is no other treatment option, or
where there are therapies available, but their effectiveness
is insufficient, and in case of an advantageous cost/effect
ratio when compared to other therapies for the same in-
dication. The detailed reimbursement conditions are es-
tablished during the negotiations conducted between the
pharmaceutical company’s representatives and the Prices
and Reimbursement Committee (CPR, Italian Comitato
Prezzi e Rimborso) and the Technical Scientific Commit-
tee (CTS, Italian Commissione Tecnico Scientifica), act-
ing as a part of AIFA. When establishing the drug price
the average product price in Europe and the expected
sales volume are considered. An exception from the stan-
dard reimbursement procedure is the possibility of fil-
ing an application for reimbursement for an orphan drug
before the pharmaceutical company receives an official
approval, which is intended to hasten the reimbursement
procedure® "],

In some European countries the monetary value of the
health benefit of the assessed medical technology (ICER)
is one of the key criteria for establishing whether a reim-
bursement decision will be issued.

An example of such a reimbursement system is Poland,
where the assessment of the justification of financing
of drugs from the public funds is conducted by the Pol-
ish Agency for Health Technology Assessment and Tar-
iff System (AOTMIiT) — its decision, in the form of an
opinion issued by the Transparency Council and of a
recommendation of the Agency President is presented to
the Ministry of Health. A leading factor that impacts a
reimbursement decision is the cost-effectiveness of the
given technology, defined as the cost of an additional
quality-adjusted life year gained which should not exceed
three times the GDP per inhabitant (119,577 PLN/QALY,
condition per October 2015). The Economic Committee
acting within the Ministry of Health conducts negotia-
tions that focus on defining the reimbursement condi-
tions, including setting of the official sales price. Since
the 1st of January 2015, that is, since the possibility of ap-
plying for reimbursement of innovative cancer therapies
as a part of non-standard chemotherapy was abolished,
there are no separate reimbursement criteria for this
group of drugs in Poland"*'"!.

In the Czech Republic the responsibility for the reimburse-
ment decisions and for setting the drug prices remains
with the State Institute for Drug Control (SUKL, Czech
Statni tstav pro kontrolu 1é¢iv). In the process of issuing a
reimbursement decision SUKL takes into account several
indicators, including: HTA report (with a safety and effi-
cacy assessment, as well as the cost-effectiveness analysis
and the budgetary impact), severity of disease, public in-
terest, or the possibility of replacement by another ther-
apy. The maximum (ex-factory) drug price is established
at the level of average of 3 lowest ex-factory prices of the
product in the European Union (EU) (excluding Austria,
Bulgaria, Cyprus, the Czech Republic, Estonia, Germa-
ny, Luxembourg, Malta and Romania). An exception is
made for highly innovative technologies, in case of which
the price information from the two reference EU coun-
tries are sufficient as a reference point. If the product is
not available in at least 3 countries, the ex-factory price
is established at the level of maximum drug price most
comparable with the assessed technology available with-
in the Czech Republic or the EU®'*". In the Czech Re-
public the threshold of the cost of quality-adjusted life
year gained was set at the level of three times the GDP per
capita™. The cost-effectiveness threshold is estimated at ap-
proximately 1,000,000 K&/QALY (150,600 PLN/QALY)™"..

In the United Kingdom the main criterion taken into
account during the process of reimbursement decision
making is also the drug’s cost-effectiveness™!. The orga-
nization responsible for issuing the recommendations on
the use of pharmaceutical products is the National Insti-
tute for Health and Care Excellence (NICE). The assess-
ment of a new drug by NICE is based on data from many
sources, including independent expert groups, pharma-
ceutical companies, clinical specialists or patients. More-
over, the applicant is required to deliver all the clinical
results (published, unpublished, abstracts, confidential
data, registry data) concerning the assessed medical
technology"*. NICE obligates the National Health Sys-
tem (NHS) to cover the costs of reccommended therapies,
however a negative assessment by NICE does not preclude
the financing of a therapy from public funds. A cost-ef-
fective therapy is characterised by an ICER on the lev-
el not exceeding 20,000 £/QALY (113,070 PLN/QALY).
Additionally, in case of innovative technologies or treat-
ment which extends life in terminal conditions, the un-
certainties concerning ICER estimation, or when the
reimbursement of the drug will result in benefits from
the perspective of social costs, it is possible to consider
the therapy to be cost-effective with ICER at the level
of 20,000-30,000 £/QALY (113,070-169,605 PLN/QALY)
(2. Moreover, in case of end of life technologies NICE
has issued additional recommendations which enable
the correction and increase of the cost-effectiveness
threshold above 30,000 £/QALY (169,605 PLN/QALY).
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The term “end of life” was used to define medical technol-
ogies which extend life by at least 3 months for a popula-
tion of patients under 7,000, with an expected short-term
survival of no more than 24 months. In case when condi-
tions for an end of life therapy are met, NICE considers:
(1) the impact of giving greater weight to QALYs achieved
in the later stages of terminal diseases, using the assump-
tion that the extended survival period is experienced at
the full quality of life anticipated for a healthy individual
of the same age, (2) and the magnitude of the additional
weight that would need to be assigned to the QALY ben-
efits in this patient group for the cost-effectiveness of the
technology to fall within the current threshold range®'***].
Moreover, an alternative source for the financing of can-
cer drugs that were assessed by NICE as not cost-effective
or were not yet assessed is the Cancer Drug Fund (CDF)
budget"l. The justification for financing of drugs as a part
of CDF is assessed by an expert panel with point criteria.
The considered criteria, depending on the available data,
include clinical efficacy, survival, patient’s quality of life,
safety profile, existence of an alternative medical technolo-
gy, median drug cost per patient and the strength of scien-
tific evidence. Only those medicinal products are financed
which obtained a number of points exceeding a specific
threshold value, established depending on the budgetary
financial resources in a specified period™.

In Sweden since 2002 the decisions concerning drug reim-
bursement have been made by the Dental and Pharmaceu-
tical Benefits Agency (TLV, Swedish Tandvdrds Och Like-
medelsformdnsverket). A medicinal product which aims
for reimbursement must meet three basic principles: of
human value (when making decision on reimbursement
people may not be discriminated against because of gen-
der, race, age, etc.); of need and solidarity (a priority in the
reimbursement is given to drugs used to treat more severe
diseases) and of cost-effectiveness (the expenditures for
the reimbursement of a drug are reasonable from the med-
ical, humanitarian and socio-economical perspective).
An important aspect of the Swedish drug reimburse-
ment system is the lack of financial negotiations between
the pharmaceutical company and TLV — the drug price
proposed within the reimbursement application (which
contains an HTA report) is an integral part of the cost-ef-
fectiveness analysis. The cost-effectiveness of assessed
therapy is estimated from a social perspective. Sweden
has no formally established medical technology cost-ef-
fectiveness threshold value. The drug cost-effectiveness is
assessed depending on the therapeutic area. Analysis of re-
imbursement applications from years 2002-2007 indicates
that threshold value for cost-effectiveness was €35,000
(PLN 144,970) on average, however positive reimburse-
ment decisions were also made in case of technologies with
an ICER value of approximately 100,000 €/QALY (414,200
PLN/QALY) in case of more severe conditions*?*?7),

Figure 1 presents detailed information concerning the
cost-effectiveness threshold values in Poland, the Czech
Republic, the United Kingdom and Sweden.
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The common element of the reimbursement systems in
Poland, the Czech Republic, the United Kingdom and
Sweden is the obligation to present a cost-effectiveness
analysis of the therapy. It is based on comparative anal-
ysis of the ratio of financial expenditure to health out-
comes resulting from the use of the compared medical
technologies. The results of cost-effectiveness analysis
provide a scientific basis for making rational decisions on
the use and financing of health care benefits”. In these
countries the key criterion for reimbursement decisions
is the value of cost-effectiveness threshold for gaining an
additional quality adjusted life year (QALY). The World
Health Organization recommends setting a cost-effec-
tiveness threshold at a level of 1-3 GDP per capita®..
However, the use of cost-effectiveness threshold has some
limitations.

First, it should be noted that the value of the ICER es-
timated for cancer technologies is usually much higher
than for other therapies. A good example is the value of
the incremental cost-effectiveness ratio for cancer drugs
in the United States, which amounts on the average to
138,582 $/QALY (median value: 55,500 $/QALY), where-
as for drugs from other therapeutic areas it is equal to
49,913 $/QALY (median value: 31,000 $/QALY)". Mak-
ing reimbursement decisions solely based on cost-effec-
tiveness of medical technologies from the perspective
of the public payer excludes the impact of the disease’s
costs, both those incurred on the patients and their fam-
ilies and on the entire society. The methodological re-
strictions resulting from the method of calculation of



2/2015: Is the cost-effectiveness threshold cost-effective in cancer therapy? 73

the ICER should also be noted. The QALY is the main
parameter used in cost-effectiveness analyses. It is a stan-
dard measure which takes into account both the quali-
tative and quantitative elements of the result. This value
is the resultant of life expectancy and life quality subjec-
tively assessed by patients”. However, the use of QALY
value in cancers is connected with many uncertainties.
The EQ-5D questionnaire as a tool for the measurement
of quality of life in adult cancer patients has relatively
low sensitivity to changes in terminal conditions. There
are many other questionnaires, e.g. SF-6D, HUI or ques-
tionnaires dedicated to specific diseases, which could be
used jointly or instead of a generic questionnaire, thus in-
creasing the chances to capture even small changes in the
characteristic symptoms of the given disease®. On the
other hand, various methods of measurement result in
different outcomes being obtained. The results of a study
of early arthritis patient’s preferences measured using
two questionnaires, EQ-5D and SF-6D are a good exam-
ple. The results obtained using the EQ-5D questionnaire
are characterised by a higher average change with a greater
variance compared to the values obtained using SF-6D, re-
gardless of the direction of changes. After 12 months SF-
6D was more sensitive to changes related to the improve-
ment of the patient’s health compared to EQ-5D (0.83
vs 0.57). Whereas EQ-5D more clearly indicated the ex-
acerbation of the patient’s condition (-0.20 vs -0.11)5%.
Validating the questionnaires assessing the quality of life
by people from general population is also problematic. It
is possible that these people will not be able to entirely
understand the situation of cancer patients. On the oth-
er hand, cancer patients have tendencies to assign high-
er values to a specific health condition than people from
the general population”". In addition to health condition
classification systems there are also various methods of
utility measurements, including a rating scale, standard
gamble, patient trade off, pair comparison or time trade
off (TTO)™. The assumptions of the TTO technique pre-
ferred by NICE for utility measurement in population of
terminal patients seem not entirely met. The TTO meth-
od consists of establishing the time period which the pa-
tient in a specified state of health would agree to trade off
life in exchange for the return to a higher state of health.
One of key assumptions of this method is the “constant
proportional trade-off”, which states that individuals are
willing to trade a constant part of their estimated life ex-
pectancy to obtain a proportional improvement of the
health-related quality of life (HRQOL), regardless of the
number of life-years remaining. However, as indicated by
empirical studies, patients with an estimated life expec-
tancy below 1 year would not trade any part of their ex-
pected lifespan to increase its quality™'.

Assessment of the reim-
bursement status of inno-
vative cancer drugs

As a result of search, conducted through the European
Medicines Agency website, it was established that in the
years 2012-2013 this institution has issued positive deci-
sions on the European Union approval for 102 new drugs,
of which 19 (18.6%) were cancer therapies. The diagram
of the process of drug selection for analysis was presented
on Figure 2.

The Polish Agency for Health Technology Assessment
and Tariff System (AOTMIiT) has assessed 12 products
(63.2%) of the cancer drugs approved for Europe in the
years 2012-2013. Ultimately, all new cancer drugs autho-
rised by EMA within the selected time period (Table 1)
were included in this analysis.

Table 1 p
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Countries with the cost-effectiveness Countries without the cost-
EMA Drug Approved indication Company EMA Drug U @ t:resmld Eftectiversestivesheld
e 2eh g eden’ Poland® Germanys ltalys  France’
Kingdom! Republic?
Inlyta (Axitinib) renal cell carcinoma Pfizer Ltd Inlyta (Axitinib)
Perjeta (Pertuzumab) breast cancer Roche Registration Ltd Perjeta (Pertuzumab)
Pixuvri (Pixantrone Dimaleate) non-Hodgkin lymphomas CTI Life Sciences Limited Pixuvri (Pixantrone Dimaleate)
2012 Xalkori (Crizotinib) lung cancer Pfizer Limited 2012 Xalkori (Crizotinib)
Zaltrap (Aflibercept) metastatic colorectal cancer Sanofi-Aventis Zaltrap (Aflibercept)
Hodgkin lymphoma and systemic Takeda Global Research and X X X
Adcetris (Brentuximab Vedotin) kin lymp i Development Centre (Europe) Adcetris (Brentuximab Vedotin)
anaplastic large cell lymphoma Ltd
Dacogen (Decitabine)
Dacogen (Decitabine) acute myeloid leukaemia Janssen-Cilag International N.V.
Giotrif (Afatinib)
Giotrif (Afatinib) non-small cell lung cancer Boehringer Ingelheim
Bosulif (Bosutinib)
Bosulif (Bosutinib) chronic myeloid leukemia Pfizer
Tafinlar (Dabrafenib)
Tafinlar (Dabrafenib) melanoma GSK
Cometriq (Cabozantinib)
Cometriq (Cabozantinib) medullary thyroid carcinoma TMC Pharma
Xtandi (Enzalutamide)
Xtandi (Enzalutamide) prostate cancer Astellas Pharma
Imnovid (Pomalidomide)
Imnovid (Pomalidomide) multiple myeloma Celgene 2013
. . . Iclusig (Ponatinib)
Iclusig (Ponatinib) Chionelo Iel_lkemla ar]d Ariad Pharma
acute lymphoblastic leukemia Xofigo (Radium-223)
Xofigo (Radium-223) prostate cancer Bayer Pharma . .
Stivarga (Regorafenib)
Stivarga (Regorafenib) colorectal cancer Bayer Pharma .
Provenge (Sipuleucel-T)
Provenge (Sipuleucel-T) rostate cancer Dendreon
ge (Sip ) P Kadcyla (Trastuzumab emtansine)
Kadcyla (Trastuzumab emtansine) breast cancer Roche ) . ;
Erivedge (Vismodegib)
Erivedge (Vismodegib) basal cell carcinoma Roche .
Number of drugs reimbursed
Number of drugs not-reimbursed
Mark:
Table 1.

The financing of identified drugs from public means was
analysed afterwards. Data from the selected European
countries are provided in Table 2, marking the drugs
available to patients within reimbursement programmes
with green and non-reimbursed products with red.

In countries without a cost-effectiveness threshold more
new cancer drugs authorised by the European Medi-
cines Agency within the years 2012-2013 have been reim-
bursed than in countries which use the cost-effectiveness
threshold, respectively 80.7% vs. 59.6% (without Poland).
If Poland was included, the percentage of reimbursed
innovative cancer patient therapies in countries with
cost-effectiveness threshold has decreased to an average
of 48.7%.

In Poland only 3 out of 19 drugs included in the analy-
sis were reimbursed (15.8%). The group of 16 non-reim-
bursed products in Poland included products which are
reimbursed in all remaining analysed countries — Perje-
ta, Xalkori and Xtandi.

The detailed numerical data on the availability of drugs
authorised by EMA within the years 2012-2013 in reim-
bursement systems of the countries under analysis was
presented on Figure 3.

Table 2.

*Legend to Table 2.

1 http://www.england.nhs.uk/ourwork/pe/cdf/cdf-drug-sum/#sept;
2 http://www.sukl.eu/sukl/list-of-reimbursed-medicinal-prod-
ucts-valid-as-of-1-10-2015;

3 http://www.tlv.se/beslut/sok/lakemedel/;

4 http://www.bip.mz.gov.pl/;

5 https://www.gkv-spitzenverband.de;

6  http://www.agenziafarmaco.gov.it/it/content/liste-di-trasparen-
za-e-rimborsabilit%C3%A0;

7 http://base-donnees-publique.medicaments.gouv.fr/index.php;
A drug not-reimbursed; on the AOTMiT website only the Verifica-
tion Analysis is available.
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100%

20%

United Kingdom  Caech Republic Sweden Poland Germany Haly France

5 Drugs reimbursed M Drugs not-reimbursed

Table 3.

Additionally, it may be pointed out that the newest
drugs (authorised by EMA in 2014) are not reimbursed
in most of the selected countries. The exception is Swe-
den, where a half of 8 new cancer drugs are reimbursed
(data not presented).

5-year relative survival rate, incidence and cost per per-
son depending on the reimbursement model used in an-
alysed countries

Figure 4 presents epidemiology of and expenses data on
most frequently occurring cancers in Poland. Blue was
used to mark countries with a cost-effectiveness thresh-
old, green — countries without one. The European Union
in total was marked with red.

The data clearly show that in countries without a cost-ef-
fectiveness threshold the best health outcomes were
achieved, despite differences in expenditure per capita —
in Germany it was high, and in remaining countries (Italy
and France) was similar to countries with a cost-effective-
ness threshold. The 5-year relative survival rates in these
countries amounted to approximately 60-62% for colon
cancer, 84-86% for breast cancer and approximately 89%
for prostate cancer. As a comparison, in most countries
which use the cost-effectiveness threshold the values of
5-year relative survival rate in these cancers amounted to
47-53%, 72-79% and 67-80%, respectively. An exception
among the countries with a cost-effectiveness threshold
was Sweden, for which the 5-year relative survival rates
were similar to the ones achieved in countries without
the cost-effectiveness threshold, that is 61% in the colon
cancer, 86% in breast cancer and 88% in the prostate can-
cer. This may be caused by the high cost-effectiveness
threshold value and by the social criteria for the reim-
bursement decisions used in this country. In case of lung
cancer in contrast to other cancers the total relative sur-
vival was low (9-16%), and the differences between indi-
vidual countries did not exceed a few percentage points.
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When comparing countries with a similar incidence of
specific cancer and similar expenditure per capita, a bet-
ter health outcomes were observed in countries which do
not use the cost-effectiveness threshold than in the coun-
tries which do have the threshold — for example for the
colon cancer the 5-year relative survival rate in Italy was
higher than in the United Kingdom (approximately 61%
vs. 51%). Another example is Poland, where the treatment
of the colon cancer resulted in lower 5-year relative sur-
vival rate with a similar costs and incidence compared to
France, correspondingly approximately 47% vs. 60%.

Compared to other countries, in Poland the observed
5-year relative survival rate in various types of cancers
was relatively low (approximately 47% in colon cancer,
72% in breast cancer, 67% in prostate cancer). It was also
observed that in Poland the incidence of individual types
of cancers was lower than in the remaining European
countries under analysis. Likewise, for most types of can-
cer lower per capita financial expenditure was found (5-
11 € per person compared to 7-27 € per person in other
countries).

Discussion

The conducted analysis shows that among the cancer
drugs authorised by EMA within years 2012-2013 fewer
products are financed by the national budget in coun-
tries with a cost-effectiveness threshold than in countries
without the threshold. The larger number of reimbursed
innovative cancer drugs in analysed countries without
the cost-effectiveness threshold, that is, Germany, Italy
and France, may be caused by the model of reimburse-
ment decision making, in which the key role is played by
the drug’s clinical efficacy. Whereas in Poland, the Czech
Republic, the United Kingdom and Sweden the validity
for the reimbursement of a given technology is its cost-ef-
fectiveness.

Because many innovative drugs, mainly orphan and can-
cer drugs, significantly exceed the established cost-effec-
tiveness thresholds, some of the countries that use this
criterion apply alternative financing paths for oncology
therapies. For example, in the United Kingdom in spe-
cific cases there is a possibility of significantly increasing
the cost-effectiveness threshold or of using Cancer Drug
Fund with a separate budget for cancer drugs. Whereas in
Sweden one of the factors with impact on the cost-effec-
tiveness threshold is the severity of the disease (based on
secondary analysis of reimbursement decisions). Howev-
er, such proceedings do not fully compensate for the re-
strictive principle of a cost-effectiveness threshold in
these countries — their average percentage of reimbursed
products is still much lower than in countries without the
cost-effectiveness threshold (respectively 61% vs. 81%).

It should be emphasised that in the group of countries
with the cost-effectiveness threshold, the lowest percent-
age of reimbursed new cancer drugs occurs in Poland.
The cost-effectiveness threshold value in our country is
the same for all assessed technologies, regardless of the
disease or the population size. This leads to situation that
for most analysed in this study cancer drugs assessed by
AOTMIT, the justification for the negative recommenda-
tion was the lack of cost-effectiveness of the therapy (for
example: Inlyta, Perjeta, Xalkori, Zaltrap, Adcertis, Co-
metriq, Xtandi).

In countries without the cost-effectiveness threshold the
observed health outcomes are clearly better compared
to the countries with the threshold. The only exception
is the lung cancer, for which the 5-year relative surviv-
al rate in all countries is similar. However, it should be
noted, that the lung cancer is frequently diagnosed in
the late stage of the disease, which currently precludes a
successful cure regardless of the level of cancer care* .
What is interesting, in Sweden, which is a country with
the cost-effectiveness threshold, a 5-year relative survival
rate is similar to those in countries without the threshold
— an explanation for this situation may be the lack of a
fixed threshold value - it varies with the therapeutic area.
It was also established that with similar incidence and
expenditures per capita, in countries that do not use the
cost-effectiveness threshold a better health outcomes
can be observed, e.g. a 5-year relative survival in case of
colon cancer in Italy is much higher than in the United
Kingdom. This may be caused by a limited access to re-
imbursed innovative cancer drugs for patients resulting
from a fixed cost-effectiveness threshold and indicates an
ineffective allocation of available resources.

Poland, when compared to selected countries, is char-
acterised by relatively low incidence rates of the selected
cancers (with the exception of lung cancer). Notwith-
standing, there is a strong premise to consider Polish
cancer incidence data to be underestimated compared to
reality. Evidence of this is provided by, among others, the
higher values of death caused by cancers (in particular in
the oldest age groups) compared to the numbers of pa-
tients reported to the National Cancer Registry as diag-
nosed with cancer®.

The conducted analysis has some limitations. First, its
aim was not the statistical assessment of the relation be-
tween the analysed parameters. Another element which
decreases the credibility of the assessment is the fact that
European cancer treatment costs data was obtained for
the year 2009, whereas the epidemiological data was ob-
tained for the period before the year 2012. The conduct-
ed analyses also did not include the cancer’s stage at the
moment of diagnosis, which is important to assess the ef-
fectiveness of the therapy. Moreover, the publication was
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based on data from seven arbitrarily selected countries,
and the reimbursement status of medicinal products in-
cluded in the analysis may change in the future (the pre-
sented data are current as of 15th October 2015).

Conclusions

The percentage of reimbursed innovative cancer drugs is
higher in countries without the cost-effectiveness thresh-
old, where better health outcomes are observed. Limited
access to innovative therapies resulting from restrictive
financial criteria may have a significant impact on health
outcomes in cancers treatment. Il
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