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ABSTRACT

This article analyzes the availability of different diagnostic
procedures of non‐small cell lung cancer (NSCLC) and the
reimbursement landscape of drugs for NSCLC in countries
of central and southeastern Europe (CEE).

A survey was conducted by the Central European
Cooperative Oncology Group. Results of the survey show
that both availability and reimbursement of diagnoses of
molecular alterations in NSCLC, the detection of which is
essential for therapeutic decisions, varies widely between

countries of CEE. Not only is “reflex” testing often
substituted by analyses performed only “on demand,” but
reimbursement of such assessments varies widely
between unavailability and payments by the health care
system or even pharmaceutical companies. It was
concluded that a structured access to testing and reim-
bursement should be the aim in order to provide patients
with appropriate therapeutic options. The Oncologist
2018;23:e152–e158

Implications for Practice: This article provides an overview of the limitations in lung cancer treatment in countries of cen-
tral and southeastern Europe, as well as the reimbursement status of various lung cancer treatment regimens in these
countries, which directly impacts treatment options.

INTRODUCTION
Lung cancer is the first cause of cancer‐related mortality,
with approximately 1.6 million cancer‐related deaths per
year worldwide. The diagnosis is usually made when the
disease is already advanced, resulting in a low 5‐year com-
bined survival rate of 17% [1]. This number is expected to
improve due to the identification of specific oncogenic
alterations and development of targeted therapies, particu-
larly in lung adenocarcinoma, as well as by the introduction
of promising immune checkpoint inhibitor treatments.

Ongoing efforts—summarized under precision medicine pro-
jects—aim at stratifying non‐small cell lung cancer (NSCLC)
into subtypes according to genetic mutations followed by
the administration of effective targeted therapies to guide
disease management in clinical practice. Traditional classifi-
cations of NSCLC have largely relied on histology and mainly
concerned the differentiation between squamous and non-
squamous NSCLC. However, the complexity of molecular and
genetic alterations resulted in an abundance of other
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variables, fragmenting mainly nonsquamous NSCLC into a
broad spectrum of individual subgroups.

The milestone that marked the start of precision medi-
cine was the discovery of activating epidermal growth factor
receptor (EGFR) mutations in 2004 followed by observations
of an associated therapeutic response to EGFR‐targeting
tyrosine kinase inhibitors (TKIs) in lung adenocarcinomas [2].
Subsequent analyses have shown that driver mutations in
lung adenocarcinoma not only concern EGFR, but also
include anaplastic lymphoma kinase (ALK) rearrangements,
Kirsten rat sarcoma viral oncogene (KRAS) mutations, BRAF
mutations, as well as other less common genetic alterations,
which often may serve as therapeutic targets [3,4].

Precision medicine in NSCLC is therefore characterized by
the appropriate selection of specifically targeted treatments
directed at detected molecular alterations. The administra-
tion of appropriately targeted treatments in advanced dis-
ease resulted in clinically significant benefits, with improved
safety and quality of life, as compared with untargeted treat-
ment [5]. Thus, a very close interaction regarding diagnosis
and subsequent treatment selection between clinicians and
pathologists is a clear and self‐explanatory necessity. Patholo-
gists nowadays not only assess morphology, but also molecu-
lar characteristics, and constitute key players within a
multidisciplinary team of state‐of‐the‐art NSCLC care.

Current guidelines recommend routine molecular testing
for EGFR mutations, ALK rearrangements, and BRAF, ROS1,
and RET mutations in patients with advanced nonsquamous
NSCLC and in squamous NSCLC presenting with atypical clini-
cal features [6,7]. These guidelines also recommend having
molecular testing completed at the time of confirmed clinical
diagnosis of advanced disease or in the case of recurrence [7].
This evidence is based upon our current understanding that
platinum doublet chemotherapy—being a historic standard of
care for systemic treatment of NSCLC—should be replaced by
targeted therapy in the presence of specific druggable gene
mutations or genomic alterations [8]. These recommendations
imply, however, that the pathologist has direct and unhin-
dered access to appropriate testing techniques, which would
be reimbursed by the local health care systems in Europe.

Given the recent progress in the field and the emer-
gence of new targeted therapies with impressively success-
ful therapeutic results, the Central European Cooperative
Oncology Group (CECOG) has now convened a group of
experts in lung molecular pathology as well as lung cancer
specialists from central and southeastern Europe (CEE) to
discuss the situation regarding access to molecular testing
of NSCLC patients in the region. The aim of the present
study was to provide an overview of the availability of
molecular testing methods, which are associated with evi-
dence‐based efficacy of targeted therapies in NSCLC
encompassing 10 CEE countries (CEECs) and reflecting the
situation in 2017. Reimbursement conditions of laboratory
testing in these European countries is also described.

MATERIALS AND METHODS

On December 6, 2016, the CECOG Lung Experts Group, con-
sisting of lung pathologists, pulmonologists, and medical
oncologists, held a meeting to discuss conditions of access to

diagnosis regarding molecular testing and—consequently—to
targeted therapies in NSCLC in CEE countries. The represented
CEECs consisted of Austria, Bulgaria, Croatia, Czech Republic,
Hungary, Poland, Romania, Serbia, Slovakia, and Slovenia.

Given the complexity and variability of molecular testing
approaches, it was unanimously decided that the meeting
objective should be addressed through a survey administered
in two steps: In the first step, information about the molecu-
lar diagnosis procedures (testing process, availability of diag-
nostic testing, and their local reimbursement) was collected
and reflected the current situation in each of the represented
countries. The results of this survey are presented in the pre-
sent article. The second step is currently underway and evalu-
ates the access and reimbursement of targeted therapies in
NSCLC based on molecular testing described in step 1.

The survey on availability and reimbursement of molec-
ular testing in NSCLC patients in CEE countries was per-
formed by a 31‐item questionnaire, which referred to the
identification of the principal five molecular abnormalities
representing the currently recognized predictive markers
relevant for therapeutic decisions in NSCLC. These included
EGFR mutations, ALK rearrangement, ROS1 mutation, BRAF
mutation, and programmed death‐ligand 1 (PD‐L1) expres-
sion. Finally, access to liquid biopsy techniques and their
reimbursement was also investigated.

The survey was distributed among 10 pathologists to col-
lect country‐specific information regarding the status of
molecular diagnostics in the 10 involved CEE countries with
regard to the number of new cases of NSCLC per year, the
histological type of NSCLC where molecular testing was per-
formed, the testing policy (“reflex” vs. “on demand,” parallel
vs. subsequent), turnaround times, the laboratory methodol-
ogy generally used for each genetic test, and, finally, the
extent of reimbursement for testing.

RESULTS

All expert pathologists representing 10 countries of CEE
participating in the survey answered all questions. A sum-
mary of answers is given in the present report.

Incidence of NSCLC in CEE Countries
The incidence of NSCLC per year varies largely, from approxi-
mately 2,500 new cases per year in Bulgaria, Croatia, and Slo-
vakia to a maximum of 18,000 new cases per year in Poland
(Table 1). Data reported for Slovenia are based on Cancer Reg-
istry of Republic of Slovenia. Hungarian data were provided
based on data from National Cancer Registry and the biggest
lung cancer centers, and in the rest of the countries, incidence
has been estimated based on the experts' feedback due to a
lack of national disease registries. The absolute numbers were
adjusted per 100,000 inhabitants in order to have an accurate
standardized overview at each country level. The mean inci-
dence of NSCLC in the region is 53.4 new cases diagnosed per
100,000 inhabitants per year. Hungary has the highest annual
incidence followed by Serbia and Croatia. The lowest annual
incidence of NSCLC in the region appears to be in Bulgaria. The
annual incidence of NSCLC in absolute numbers and adjusted
to 100,000 inhabitants in CEE countries is given in Table 1.
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Availability of Molecular Testing
In general, molecular testing is available for this patient pop-
ulation in all CEE countries. Tables 2 and 3 present a
detailed overview of the current testing situation including
the clinical practice algorithm and reimbursement conditions
for each of the five predictive biomarkers. Whereas Table 2
shows the characteristics of molecular testing in CEE coun-
tries, Table 3 concentrates on reimbursement procedures.

Molecular Testing and Access in Detail

EGFR Mutations
Testing Policy. Genetic testing to identify EGFR oncogenic
mutations is available but differs in its provision: It is done
by “reflex” in Austria, Slovenia, Croatia, Czech Republic,
and Slovakia (for adenocarcinoma and NSCLC‐not other-
wise specified) and “on demand” in Bulgaria, Hungary,
Poland, Romania, and Serbia. In Austria and Slovakia, it is
also performed on demand for squamous cell carcinomas.

Methodology. A wide range of methods is available for test-
ing. In the majority of countries, multiple methods are used,
but usually only one prevails: In 9 of the 10 analyzed CEE
countries, the identification of genetic mutation of EGFR is
performed predominantly using methods that are reverse
transcription polymerase chain reaction (RT‐PCR) based.
Methods that are additionally used include next‐generation
sequencing (NGS; four countries), Sanger sequencing (three
countries), and digital droplet PCR (two countries).

Reimbursement. Reimbursement of EGFR mutation testing
is fully covered by the public health system only in Austria
and Slovenia. Although EGFR testing is reimbursed in five
additional countries, the allocated budget is limited to a
defined countrywide number of tests per year. Therefore, it
is unlikely that all patients have access to a reimbursed test.
In the remaining four countries (Romania, Bulgaria, Serbia,
and Croatia), EGFR testing is supported either completely
(Romania, Bulgaria, and Serbia) or partially (Croatia) by the
pharmaceutical industry.

ALK Rearrangement
Testing Policy. “Reflex” and “on demand” testing is similar
to the situation encountered within the context of EGFR
mutation testing. The only exception is Serbia, where no
routine and systematic ALK testing is currently performed,
although it may be accessed upon the patient's wish and
by recommendation from the responsible oncologist.

Considering that EGFR and ALK positivity is almost always
mutually exclusive [4], a question of the survey referred to
parallel testing versus a sequential algorithm typically consist-
ing of EGFR mutation testing being assessed first and—if nega-
tive—followed by ALK testing. The answers to the survey
showed that in Austria and in the Czech Republic, both parallel
and stepwise approaches are used depending on the individ-
ual strategy of the respective center. In Romania and Bulgaria,
both markers are tested in parallel, whereas in the rest of the
countries—except Serbia—tumor samples are tested sequen-
tially, starting with EGFR mutation testing; ALK testing is per-
formed only in the presence of EGFR wild‐type (wt) tumors.

Methodology. All countries with established testing for ALK
use immunohistochemistry (IHC) with clone D5F3, except
Bulgaria, where clone 1A4 is used. Fluorescence in situ hybridi-
zation (FISH) technology is largely used, except in Croatia and
Bulgaria. In some countries, the unequivocal IHC result is con-
sidered sufficient to demonstrate ALK abnormalities (Austria,
Czech Republic, Croatia, Bulgaria, Hungary, and Slovenia), thus
limiting the performance of FISH to IHC‐uncertain/borderline
samples only. In other countries, FISH confirmation of an IHC‐
positive result is required (Poland and Slovakia). In Romania,
FISH is the only method used to determine the ALK status.

Reimbursement. Reimbursement conditions per country are
largely identical to those mentioned for EGFR mutation test-
ing, with Serbia constituting an exception where there are no
resources allocated for ALK testing at the country level.

ROS1 Rearrangement
Testing Policy. As shown in Table 2, ROS1 mutation testing
is available in all CEE countries, except Croatia and Serbia.
In general, this analysis is performed “on demand” by the
request of the oncologist. The test is occasionally per-
formed in Romania and Poland but is routinely assessed as
a “reflex” testing in Austria, Slovenia, and Slovakia. Except
for few centers in Austria where testing is done in parallel
with EGFR and ALK genetic alterations, the general rule in
the remaining CEE countries is that ROS1 mutation testing
is done in EGFR wt and ALK‐negative cases.

Methodology. In countries where ROS1 mutation is tested,
the laboratory method is based on IHC (D4D6 antibody
clone) and FISH technologies.

Reimbursement. Reimbursement for ROS1 mutation testing
is markedly limited, as compared with EGFR and ALK test-
ing. A full reimbursement is available only in Austria,
whereas in Hungary and Slovakia, it is reimbursed with a
budget capping.

BRAF Mutations
Testing Policy. Testing for BRAF mutations is performed in
Austria, Croatia, Hungary, Serbia, Slovenia, Poland, and

Table 1. Annual incidence in absolute numbers and
adjusted to 100,000 inhabitants in countries of central and
southeastern Europe

Country
Number of new
cases per year

Adjusted
incidencea

Austria 4,000 47.1

Bulgaria 2,300 31.1

Croatia 2,800 65.1

Czech Republic 4,500 42.9

Hungary 11,000 110

Poland 18,000 46.8

Romania 8,500 44.7

Serbia 5,500 76.4

Slovakia 2,500 46.3

Slovenia 1,100 55.0

Total 60,200 53.4

aTo 100,000 inhabitants.
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Romania. Three countries (Bulgaria, Czech Republic, and
Slovakia) do not perform this analysis in NSCLC.

Methodology. BRAF testing is performed as a part of a lung
mutations panel on NGS platforms or by the use of RT‐
PCR‐based techniques.

Reimbursement. Testing is reimbursed in Austria, Hungary,
Serbia, Poland, and Romania. It is not reimbursed in Slove-
nia, Croatia, Bulgaria, or Czech Republic.

PD‐L1 Overexpression
Testing Policy. Testing for PD‐L1 is similar to that of ROS1
mutation: It is available in all CEE countries, except Serbia,
where detection of PD‐L1 is reserved for clinical trials.
“Reflex” testing for NSCLC is performed only in Austria, Slo-
venia, and Slovakia. When talking only about adenocarci-
noma, the status of PD‐L1 expression is determined in
parallel with EGFR and ALK in Austria, Bulgaria, Poland,
Romania, and Slovenia, whereas it is done after the acqui-
sition of negative results for EGFR and ALK mutations in
Croatia, Czech Republic, and Hungary. In Slovakia, PD‐L1
overexpression is currently tested after EGFR and ALK.
However, a change of the protocol is planned at the
national level to include this marker into the “parallel test-
ing panel” together with EGFR, ALK, and ROS1.

Methodology. There is a wide spectrum of methods used
to detect PD‐L1 expression with various primary antibodies,
systems, and protocols. Most centers are using the 22C3
antibody, whereas the clone 28‐8 is used less frequently,
and SP142, SP263, and E1L3N are the least used.

Reimbursement. PD‐L1 testing is reimbursed by the public
health system in Austria and Hungary. In Slovakia, it is not
reimbursed as special analysis but rather as one of the
usual IHC tests.

Availability of Liquid Biopsies

Testing Policy
Molecular analysis of circulating tumor DNA (ctDNA) is rou-
tinely performed in five CEE countries (Austria, Croatia,
Hungary, Serbia, and Slovenia). In Slovakia, the technique is
performed in only two centers, and in the other three
countries (Bulgaria, Poland, and Romania), it is not used in
routine practice. There is a unique situation in the Czech
Republic, as ctDNA testing has been introduced fully vali-
dated and is reimbursed. However, due to the lack of reim-
bursement of treatment with the new generation of TKIs,
liquid biopsies are requested by physicians only rarely.

Methodology
All countries providing liquid biopsies are using either digi-
tal droplet PCR, RT‐PCR, or NGS.

Reimbursement
Liquid biopsies are reimbursed in four CEE countries where
they are routinely used (Austria, Croatia, Serbia, and Slove-
nia) and in the Czech Republic (where they are not used in
routine practice). In Hungary, liquid biopsies are partially
reimbursed, similar to the other molecular diagnostic tests.
In the remaining four countries (Bulgaria, Poland, Romania,
and Slovakia), the technique is not reimbursed.

DISCUSSION

Our survey results constitute the first comprehensive
report from CEE countries with data about availability,
reimbursement, and access to diagnostic tests of specific
predictive markers in NSCLC, including EGFR mutations,
ALK and ROS‐1 rearrangement, BRAF mutations, PD‐L1
expression, and liquid biopsies.

The European Society for Medical Oncology's (ESMO)
2020 vision statement recognized the importance of availabil-
ity and affordability of high‐quality care to everyone as a main
obstacle to progress in cancer management [9]. The ESMO
studies have clearly demonstrated the inequity of access to
newly developed anticancer therapies between economically
more‐ and less‐developed countries in Europe, as well as in
low‐income countries outside of Europe [10,11]. However, an
important prerequisite for the clinical applicability of precision
medicine is not only the identification and awareness of pre-
dictive markers for the optimal selection of patients for tar-
geted treatment by pathologists and clinicians, but also the
presence of an appropriate infrastructure. The latter refers to
the availability of sophisticated equipment in pathology labo-
ratories, training of personnel, and the presence of standard
operating procedures, which would define the necessary
steps required for fast, successful, and reliable testing. Finally,
an important requirement is the existence of a framework to
ensure the quality of testing. This includes validation of indi-
vidual methods, adequate internal control mechanisms, par-
ticipation in external quality assurance programs, and regular
meetings where the results are discussed within multidisci-
plinary tumor boards. Only correct and reliable results of
molecular pathologic analyses can lead the way to the opti-
mal use of targeted treatment by medical oncologists or pul-
monologists in the treatment of advanced NSCLC.

The current article forms the basis of our endeavor to
analyze currently available diagnostic possibilities in 10 coun-
tries from CEE, as the availability of testing is the decisive
step that results in the administration of targeted therapies.
Thus, limitations in access to diagnostic procedures might
ultimately lead to restrictions of therapeutic means. As the
latter aspect represents a major problem per se and exceeds
in its magnitude and importance the scope of the present
article, registration and reimbursement issues for targeted
drugs in this particular part of Europe will be the subject of
a subsequent article (manuscript in preparation).

Thus, the present survey provides a representative
impression of strategies regarding molecular testing and their
methodologies and reimbursement in the included CEE coun-
tries, which constitute a large European region with a high
incidence of lung cancer. This is of particular interest, as in this
particular geographic region, health care spending (with some
rare exceptions) is relatively low [12], the introduction of
innovative treatments is frequently protracted due to impedi-
ments in reimbursement, and, finally, mortality from cancer
tends to be higher than in Western European countries.

The results of our survey clearly show that in countries
where testing for predictive markers for the state‐of‐the‐art
treatment of NSCLC is reimbursed by the public health sys-
tem, these procedures are routinely performed in all diag-
nosed patients. This constitutes a desirable aim. However,
patients with NSCLC from countries where appropriate
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molecular testing is insufficiently or not at all reimbursed
are facing serious difficulties regarding access to testing and
as a result may not benefit from the full implementation of
the concept of precision medicine. The support for testing
from alternative sources, such as the pharmaceutical indus-
try, is no doubt partly compensating for the lack of public
health system support, but it is not a viable or long‐term
solution, as it is hampered by a series of ethical issues and
conflicts of interest. Thus, these practices should be abol-
ished and replaced by reimbursement of testing by the pub-
lic health system.

It is worth mentioning that the situation in testing for
mutations of EGFR and ALK shows an improvement in CEE
countries, as compared with the situation encountered in
2013 [13]. However, “reflex” testing is still not being routinely
performed in all countries, as it would be recommended by
current guidelines, which aim at the most direct access to
targeted care based on the results of appropriate diagnostic
procedures [6].

We showed here that the average turnaround time for
genetic testing ranges between 5 and 10 days, depending
on the technology used to identify the specific oncogenic
alteration. This is clinically relevant, as in the case of
“reflex” testing, this might be considered a reasonable time
frame. Conversely, in the case of testing of molecular pre-
dictive markers “on demand,” this time interval represents
an additional burden and leads to potential delays in initi-
ating the most adequate targeted treatment. Liquid biop-
sies, with their rapid turnover time, may play an important
part in this very context in the near future, provided that
this approach will reach a comparable sensitivity to that of
testing of mutations in tumor tissue.

CONCLUSION

Considering the major importance of molecular testing in
defining the treatment algorithm of NSCLC patients with

advanced disease and an associated survival benefit from tar-
geted therapies, the results of our survey translate into a call
to action with the aim of structuring and aligning diagnostic
strategies and reimbursement processes at the regional level.
Thus, access to precision medicine would go a step further
from planning to implementation in routine clinical practice
with the objectives of improving the lives of patients with
lung cancer and, subsequently, reducing mortality.
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