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Current and predicted cost of metastatic renal cell carcinoma
in Finland

TIMO PURMONEN!, PAIVI NUTTUNEN?, RIIKKA VUORINEN?, SEPPO PYRHONENY,
VESA KATAJA® & PIRKKO KELLOKUMPU-LEHTINEN®

1 Department of Social Pharmacy, Centre for Pharmaceutical Policy and Economics, University of Kuopio,

Kuopio, Finland, *?Department of Medicine, University of Kuopio, Kuopio, Finland, 3> Department of Medicine,

University of Turku, Turku, Finland, *Department of Oncology, University of Turku and Turku University Hospital, Turku,
Finland, > Departments of Oncology, Vaasa Central Hospital and Kuopio University Hospital, Finland and

Department of Oncology, University of Tampere and Tampere University Hospital, Tampere, Finland

Abstract

Information on detailed treatment costs and the economic burden of renal cell carcinoma (RCC) is rare. The current study
provides treatment costs and outcomes of patients with metastatic RCC (mRCC), as well as estimates of the future burden
from the perspective of Finnish health care. These results offer a baseline against which the impact of emerging treatments
may be evaluated. Materials and methods. Information on treatment modalities, survival, and the cost of treatment was
retrospectively gathered from mRCC patients (n=83) receiving first-line interferon-alpha (IFN). Predictions of the number
of new cases, premature deaths, and productivity losses were made using local epidemiological data, which were projected
to the future using population growth forecasts. The future costs of mRCC treatment and the budget impact of sunitinib
were estimated through modeling. Results. Patients survived 11.9 months (median; 95% CI 9.2-14.7) after initiation of
active IFN treatment, accruing an average total treatment cost of €32,951. Most of the treatment costs were due to hos-
pitalization and active IFN treatment. The aging of the population leads to nearly a 2% increase in the absolute number
of new diagnoses annually, while at the same time it results in declining productivity losses. The estimated five-year popu-
lation cost of IFN-based treatment was €16 M—€26M. Adding sunitinib to the first-line treatment protocol increased this
cost by €13M—€41M. Conclusions. Despite the limited number of patients, metastatic renal cell carcinoma places a con-
siderable economic burden on Finnish society. Treatment costs are likely to increase substantially due to the adoption of
new and more expensive medications, the aging population, and enhanced survival times.

Renal cell carcinoma (RCC) accounts for 3% of all
cancer deaths in Finland [1]. However, information
on its burden on Finnish society and health care is
scarce. The total annual cancer-related costs in Fin-
land were €530 M in 2004, and the costs are esti-
mated to double by 2015. The increase in costs is
expected to be especially steep with respect to cancer
medications, which are estimated to be more than
fourfold by 2015 compared with 2004 [2].

Most RCC cases are diagnosed in age groups over
50 years, but RCC may occur at any age (Figure 1A)
[3]. In many cases RCC is diagnosed incidentally dur-
ing abdominal imaging, and it currently is often
detected at an early stage [4]. However, diagnosis may
be delayed due to a lack of early warning signs, and

25-30% of patients have metastases at diagnosis [5,6].
The average annual incidence of RCC in Finland has
been 10.2/100 000 in men and 5.6/100 000 in women
in 1995-2004. In 2004, 363 Finns died of RCC. The
majority of new cases (57%) and deaths (56%) were
in men (Figure 1) [3].The incidence of RCC has been
rising for several years [4,6,7], and there are approxi-
mately 209 000 new RCC cases and 102 000 deaths
due to RCC per year worldwide [6].

Cytokines (interferon-o, Interleukin-2) have been
widely used in first-line treatment of metastatic RCC
(mRCCQC), and until recently they have been the stan-
dard of care for mRCC patients. Chemotherapy has
a limited, if any, role in the treatment of mRCC.
In addition, the response rates to cytokines have also
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Figure 1. Number of new cases (A) and number of deaths (B) related to RCC in Finland in year 2004 [3].

been low (5 to 20%), and the effectiveness of these
drugs is still controversial [4,8]. In Finland, inter-
feron-o (IFN) has long been the standard first-line
treatment of mRCC, and it still has its place in treat-
ment of metastatic cases. Nevertheless, information
on treatment modalities and the cost of treatment in
different hospitals is scarce. In addition, despite its
growing importance, data on the economic burden
of RCC is sparse even globally [6,9].

The median overall survival period of patients
treated with first-line cytokine-based therapy has
been approximately one year [8]. However, an
increased understanding of the underlying biological
processes in renal cancer has led to advances in dis-
ease management. Novel targeted treatments, such
as tyrosine kinase inhibitors, have shown their effec-
tiveness and offer new treatment options for patients
with mRCC. A median overall survival time of 26.4
months has already been reported [10].

Nevertheless, the economic consequences of
these treatments have not been widely estimated.
The introduction of new treatments has pressed the
need for health economic evaluations, such as cost-
effectiveness analyses. These will provide information
on the costs of additional health benefits achieved
with new medication compared with current care. In
order to estimate the impact of new treatments, there
has to be information on the current situation, which
forms the basis for any analysis. The current study
shows the costs and outcomes among patients with
mRCC actively treated with first-line cytokine treat-
ment. It also provides estimates of the future burden
of renal cell cancer from the perspective of Finnish
health care. We believe the results from the current
study can be used as a baseline against which the
impact of emerging treatments may be evaluated.

Materials and methods

The current study includes resource use and survival
data from local patients, estimations based on avail-
able statistics, and model-based estimations (Table I).
The empirical data are presented first, and they pro-
vide a background and basis for the modeling estima-
tions. The study was conducted from a societal
perspective.

Treatment cost and treatment times

Data from 83 mRCC patients who had received
first-line cytokine-based therapy were gathered
from the patient records of three Finnish university
hospitals. The data were collected with a struc-
tured form in two phases (June-August 2006 and
June-July 2007). The data were collected in each
hospital from consecutive patients with mRCC.
Consistent with the clinical practice at the time
all eligible patients, who were diagnosed with met-
astatic disease, received first-line IFN treatment.
Those with a very poor general condition and/

Table I. Study outcomes and the utilized information sources.

Study outcome Source of information

IFN treatment costs Local patient data
and treatment times

Estimation on future
RCC incidence

Life-years lost due to

Expected population growth
[1], New RCC-diagnoses [3]
Life expectancies [1], New

RCC RCC deaths [3]
Productivity loss due Expected population growth
to mRCC [1], New RCC diagnoses [3]

State-transition model
(parameters from local data
and literature [8,11])

Future cost predictions
of mRCC treatment




or with contraindications to IFN treatment were
treated in primary health care units and thus were
not included in the study. The data collection pro-
cess is described in more detail in a previous publi-
cation that included information about second-line
mRCC treatment after active IFN treatment [11].
This data set from 2006 was extended in 2007 with
47 patients, from whom all data relating to health
care resource use were extensively collected from
initiation of active treatment until death. Thus,
the detailed information on health care resource
use during first-line IFN therapy is available only
in the latter case (2007). The patient character-
istics are presented in Table II. The patients died
during 1996-2007; 86% of them in the 215 cen-
tury. The treatment had remained similar during
these years. One patient was alive at the end of the
data collection. This case was included in the cost
per follow-up day analysis but not in the survival
estimates.

The collected resource use data included infor-
mation on medication use, hospital stays, outpatient
visits, radiotherapy, surgical procedures, nursing
home stays, and diagnostics. Recommended Finn-
ish unit costs, adjusted for regional price differ-
ences, were applied to all health care resource use
[12]. Unit costs were real-valued to the year 2008
using the official health care price index [13]. The
cost of medication was taken from the Finnish drug
compendium Pharmaca Fennica [14]. Travel costs
were not included. A statistical package (SPSS
14.0) and a spreadsheet (MS Excel) were used
for data management and analyses. Kaplan Meier
analysis was used in the survival estimates, and
linear regression in defining the determinants of
treatment costs.

Table II. Characteristics of the study population.

Pooled data 2007 data 2006 data
n=283 n=47 n=36
Sex, no. (%)
Male 55 (66) 29 (62) 26 (72)
Female 28 (34) 18 (38) 10 (28)
Age at time of
diagnosis (years)
mean 63.6 63.1 64.4
median 65 64.5 65.6
range 38-83 38-80 44-83
Nephrectomy (%)
Yes 66 (81) 36 (78) 30 (83)
No 16 (19) 10 (22) 6 (17)
Study site, No.
patients (%)
Hospital A 31 (37.5) 16 (34) 15 (42)
Hospital B 31 (37.5) 31 (66) 0 (0)
Hospital C 21 (25) 0 (0) 21 (58)
ALL 83 (100) 47 (57) 36 (43)
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Esuimation of future RCC incidence and
life-years lost due to RCC

Estimations concerning the current and future
burden of RCC were performed using available
statistics. Epidemiological data were obtained from
the Finnish Cancer Registry, which provided data on
all RCC cases in Finland in 1994-2004. RCC was
defined as cancer of the kidney, excluding cancer
of the renal pelvis. Future estimations of RCC inci-
dence were made using official population change
projections up to 2020 [1]. At the same time, the
relative age distribution of new RCC cases was
assumed to remain constant (Figure 1A). Further-
more, the number of potentially lost life-years due to
RCC were estimated using gender-specific expected
lifetimes in every age group [1] and annual RCC
deaths (Figure 1B) [3].

Estimation of productiviry loss due to mRCC

Potential productivity loss due to metastatic RCC
(mRCC) was estimated using the time from diagno-
sis to retirement, which in Finland begins at the age
of 65 years. As a base case, we assumed that 30% of
new RCC cases are metastatic, and that working-age
patients (15-65 years) would not return to work at
any point after the devastating diagnosis. The impact
of a greater proportion of metastatic cases was tested
in sensitivity analyses.

Future cost predictions of mRCC treatment

Modeling techniques were used to estimate the future
cost of mRCC treatment and the budget impact of
sunitinib in first-line treatment of mRCC. Sunitinib,
one of the tyrosine kinase inhibitors, is the only tar-
geted drug currently indicated for first-line treatment
in Finland, and it was therefore chosen for our analysis.
In budget impact analyses the treatment protocols,
not only drug prices, are compared against each other
in order to find out the net difference in treatment
cost. An open cohort stage transition model was built
to reproduce the natural history of mRCC. With
this approach we were able to take into account the
natural patient flow and to predict the prevalence of
patients in different disease stages at a certain point
in time. This method was chosen because mRCC is a
rapidly progressing disease, and there are substantial
differences in costs between active and symptomatic
treatment. A similar approach has been previously uti-
lized in budget impact analysis of cancer treatments
[15]. The included disease stages in the model were
“Diagnosed mRCC; active treatment”, “Progressed
disease; symptomatic treatment”, and “Dead”. Death
was assumed to follow only after disease progression.
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Table III. Survival times among local mRCC patients.

n mean median

From IFN-start to death (months)

Pooled 81 15.2 11.9

Hospital A 30 12.5 7

Hospital B 30 16.0 11.2

Hospital C 21 17.9 15.0
From IFN-end to death (months)

Pooled 78 8.7 4.0

Hospital A 28 6.1 3.6

Hospital B 29 9.4 8.1

Hospital C 21 11.3 6.7

The model assumes that there are no seasonal changes
in the diagnosis of new cases, and that patients enter
the model steadily during every monthly cycle. We
assumed that 30% of RCC patients would demon-
strate with metastases at diagnosis, and that 50% of
these patients would be eligible to receive sunitinib.
As a sensitivity analysis, the proportion of metastatic
cases was assumed to be 50%, which reflects the situ-
ation where additional patients eventually develop a
metastatic disease. Transition probabilities between
the model stages were derived from the local data
(Table III) using the formula [1-(0,5)"(1/median)].
The length of IFN-o treatment was assumed to
reflect the disease-free time among patients receiving
interferon. In one scenario, sunitinib was assumed to
prolong the median disease-free time by six months
when compared with IFN-based treatment [8]. Pos-
sible effects on overall survival were not included.
The treatment costs are different between the mod-
eled health stages. The collected, population-level, costs
(Table IV) were used as the cost of active IFN-based
treatment (€870 per month). These were also used as
the cost of symptomatic care (€1 500 per month),
and this was applied similarly in both groups after dis-
ease progression. The cost of active sunitinib-based

Table IV. Treatment cost per day.

treatment in the model was €4 000 per month, which
included both the drug costs and other health care
costs. This is parallel to that previously estimated in
second-line sunitinib treatment in Finland [11]. It was
assumed that the cost of sunitinib-based treatment is
likely to be of similar magnitude also in first-line mRCC
treatment. The model was built in MS Excel, which was
also used in all the calculations.

Results
Survival and treatment times

The treatment paths of the hospitals were similar. The
median time from diagnosis to nephrectomy was one
month, and three months from diagnosis to the begin-
ning of IFN treatment. The mRCC patients survived
11.9 months (median; 95% CI 9.2-14.7) after initia-
tion of active IFN treatment (Table IIT). The median
duration of IFN treatment was 5.6 months (95% CI
4.3-6.9); mean seven months (95% CI 5.6-8.4).
Most patients had died soon after active treatment
was finished. The median survival time after IFN
treatment failure was four months (95% CI 1.2-6.7);
mean 8.7 months (95% CI 6.8-10.6).The differences
between hospitals were not statistically significant.
There was a strong correlation between the length of
IFN treatment and total survival time (Spearman
correlation 0,689; p<<0.01).

Treatment costs among patients

Costs were divided into medication costs and other
treatment costs (Table IV). Other treatment includes
hospital stays, outpatient visits, radiotherapy, surgical
procedures, nursing home stays, and diagnostics (lab-
oratory tests and imaging). Medication costs include
IFN-a, other cancer medication, bisphosphonates,

Patient-level results

Population
mean (€)** median (€) mean (€) range (€) se proportion of costs
During IFN treatment
medication” (n=47) 18 23 24.5 1.5-65 2.23 60%
other treatment (n=47) 12 14 30.5 0.5-212 5.9 40%
total (n=47) 29 46.5 55 3.5-230 6.46 100%
After IFN treatment
medication” (n=81) 3 2 4.5 0-40 0.81 6%
other treatment (n=81) 47 58 146 0-981 23.63 94%
total (n=81) 50 66 150 0-981 23.54 100%
During entire follow-up
medication” (n=47) 12 15 15.5 1.5-45 1.63 27%
other treatment (n=47) 24 31.5 54 1.5-402 10.32 73%
total (n=47) 36 48.5 69.5 7-414 10.69 100%

“Medications administered during hospitalization are not included in medication costs.

“*Sum of costs divided by sum of follow-up days.



and analgesics. The average total treatment cost from
initiation of IFN treatment until death was €32,951
(median €27 938; n=46).

Treatment costs and their composition differed
during and after active IFN treatment. Medication
comprised 60% of total treatment costs during IFN
treatment, whereas after disease progression it caused
only 6% of all costs. Treatment after disease progres-
sion may be characterized as mainly symptomatic.

Hospital in-patient treatment caused most (79%)
of the total non-medication costs. However, during
active IFN treatment it was responsible for 70% of
non-medication costs, and after disease progression
the proportion increased to 80%. Other non-
medication costs were due to outpatient visits (7%),
radiotherapy (7%), and diagnostics (5%). A minority
of the costs was caused by surgical procedures and
nursing home stays. Only one patient had received
treatment also outside public health care.

All the patients had received IFN-a as the
cytokine of choice; both interferon-o2a and o2b
were used. IFN treatment caused 89% (median per-
patient-cost €7 130) of all medication costs during
the entire follow-up. Other cancer treatment con-
sisted of various agents (e.g. vinblastine, capesitabine,
epirubicin, carmofur, vinorelbine, interleukin-2, and
progestines), which were responsible for 6% of total
drug costs. Approximately 20% of the patients had
received bisphosphonates, which comprised 3% of all
drug costs. Analgesics caused 2% of total medication
costs. Medications administered during hospitaliza-
tion were not included in medication costs, since
their costs were allocated to hospital care costs.

The cost of medication, and specifically IFN-a,
comprised most of the total costs during active treat-
ment. However, due to the growing need for hospital
treatment, the total cost per treatment day was more
expensive after disease progression. Variation in treat-
ment costs was great among patients. In an age- and
sex-adjusted regression analysis (adjusted R>=0.254),
one additional survival month increased treatment
costs by €783 (se 187; p<<0.0001). The Spearman
correlation between costs and survival was 0.569
(p<0.01).

Estimations of future disease burden

The aging of the population is likely to increase the
future cancer burden. With respect to RCC, there
would be nearly 960 new cases annually in Finland
by 2020. This equals nearly a 2% increase in the
absolute number of cancer cases each year, leading
to an unadjusted incidence of 17.2 per 100 000
inhabitants in 2020.

RCCresultsin premature death. During 2004, renal
cell cancer caused approximately 5 300 prematurely
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lost life-years in Finland. This equals an average of 14.7
years of life lost per-person-dying. Morbidity also leads
to productivity losses. According to our estimations, in
2008 mRCC caused approximately 890 lost potential
working years, and by 2020 the corresponding number
will be 820. However, when 50% of the RCC cases are
assumed to be metastatic, the results are 1 485 and 1
365 years, respectively. Due to the increasing number
of retired people, productivity loss will start to decrease
over time. Nevertheless, the results concerning produc-
tivity losses hold only when it is assumed that without
mRCC, the patients would remain working until the
age of 65 years, and that the patients would otherwise
live a normal, healthy life. These measures reflect a
possible productivity loss of €23.6 M in 2008, given
that the average labor productivity cost in Finland is
approximately €26 500 per year [12].

Predicted cost of IFN-based mRCC treatment and the
budger 1mpact of sunitinib

The future costs of mRCC treatment were estimated
through modeling. With 227 annual patients, mRCC
will cause €15.6 M in treatment costs, among
patients entering the model during five years, when
treated with IFN-o. When half of this population
receives sunitinib instead of IFN-o, the additional
cost will be, on average, €2.7 M per year. Inclusion
of a population forecast increases these costs by
3-4%. If the additional health benefit obtained from
sunitinib is included [8], the five-year budget impact
of sunitinib is €24.4 M compared with IFN-based
treatment (€40 M vs. €15.6 M). If, in addition,
population changes are included, the estimated five-
year budget impact rises to €25.2 M (€41.3 M vs.
€16.1 M). In a scenario where 50% of annual RCC
cases are metastatic, the five-year budget impact of
sunitinib is €40.8 M (€66.8 M vs. €26 M) when
neither population forecast nor increasing treatment
effectiveness is included. In these estimations, only
first-line mRCC treatment is taken into account.

Discussion

We estimated the economic consequences of mRCC
for Finnish society, both currently and with future
projections. Most of the treatment costs are caused
by hospitalization and active drug therapy. New tar-
geted treatments will inevitably lead to increasing
costs in mRCC treatment, because previously avail-
able treatment options have been scant. In addition,
the overall burden of renal cell cancer is likely to
increase along with the aging population.

In order to effectively allocate finite health care
resources, health care providers require estimates of
the future cancer burden as well as treatment costs
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[16]. Currently, there are only a limited number of
studies on the cost of treatment and the burden of
renal cell cancer. Nevertheless, there is an increasing
information demand for more detailed patient-level
costs related to specific diseases [9]. In the present
study we have illustrated the costs per treatment day
during different phases of treatment. We used official
population forecasts and reliable incidence data from
the Finnish Cancer Registry, which covers the vast
majority of all cancer cases in the country [17]. Reli-
able population forecast and high-quality population-
based data are considered to be the prerequisites for
sensible predictions of cancer incidence [16].
However, there are a number of limitations in the
current study. The first limitation relates to the size of
the study population (n=83). However, due to the
small number of inhabitants in Finland (5.3 M), this
equals approximately 25 to 40% of annual mRCC
cases in the country. The limited number of patients
did not allow sufficient subgroup analyses. The treat-
ment day costs were derived from natural variation of
RCC patients, which reflects true clinical treatment
practice at the time. Secondly, we did not have com-
plete information on resource use during active IFN
treatment from all the patients. Nevertheless, it was
clear that IFN-o was the cost driver during that time
period. The third limitation relates to the assumptions
made during the study. The estimation of future burden
was based on patient statistics from 2004. These were
then projected to the future using population forecasts,
which are predictions by nature, and thus include a
source of error. Furthermore, a decrease in the inci-
dence rates would balance the impact of aging, and thus
there is a possibility of overestimation in the current
study. Estimations concerning mRCC were based on
the assumption that 30% or 50% of new cases would
be metastatic, regardless of age at diagnosis. Further-
more, the proportion of new cases at each age was fixed
to the 2004 level. However, it has been stated that age
is the most important time-related variable that quan-
titatively influences the risk of cancer [16]. Finally, there
was no information on patient status at the baseline. In
addition, some of the differences in the observed sur-
vival times may be due to possible differences in the
continuation of IFN treatment between hospitals.
Studies addressing the burden of mRCC are rela-
tively sparse in the literature [6]. Gupta and colleagues
have, in their review, presented a range of studies illus-
trating costs related to RCC and mRCC. Depending
on the stage of the disease, included costs, and the
perspective of the study, the per-patient cost ranged
from US$12 500 to $64 900 [6]. The annual cost of
distant RCC, prior to the launch of new treatments,
has been estimated at US$28 271 per patient [18].The
monthly treatment cost for a patient with advanced
renal cell cancer treated with bevacizumab, sorafenib,
or sunitinib has been estimated to be US$13 351, §6

998, and $8 213, respectively. Intravenous bevaci-
zumab was concluded to have similar therapeutic value
as oral agents (sorafenib and sunitinib) but to be more
costly [19]. In addition, in the treatment of mRCC
bevacizumab is combined with IFN, which increases
the total costs. In an Italian register-based study,
mRCC treatment costs were €17 656 per patient for
the total follow-up, and €13 692 for the first year.
Hospitalization was responsible for 81% of total treat-
ment costs during the total follow-up and 85% during
the first year. The corresponding proportions for drug
costs were 8% and 6%. The average monthly cost per
patient was €1 400 [9]. These results differ from those
obtained in our study. However, in this study by Man-
tovani and colleagues (2008), the cost of hospitaliza-
tion was based on diagnostic-related groups, and drug
costs were based on prescriptions dispensed to outpa-
tients by community pharmacies. Nevertheless, the
results from different studies are not fully comparable
due to differences in health care systems, cost struc-
tures, and study designs. Country-specific data on
costs and effectiveness of treatments are needed. In
order to provide up-to-date information concerning
first-line sunitinib treatment in Finland a prospective
follow-up study has been initiated [20].

As to cancer treatment in Finland, the cost of med-
ication and outpatient treatment has been estimated to
increase the most in the near future. Due to the aging
population, productivity losses are expected to increase
less than other cancer-related costs [2]. Our estimates
concerning prematurely lost life-years in the current
study are close to those previously presented. Life-years
lost due to cancer of the kidney and renal pelvis have
been presented to be 15.7 years per-person-dying [6].
This parallels our estimate of 14.7 years for RCC only.
The incidence of mRCC in Finland has earlier been
estimated to be 8.0/100 000, with the assumption that
27.5% of RCC cases are metastatic at diagnosis. It was
stated that these values may be underestimations, since
patients with subclinical metastatic disease were not
included. However, in the review Finland was inaccu-
rately placed together with Australia and Asia instead
of Europe [6]. Quality-of-life issues were not within the
scope of the current study. Nevertheless, the mRCC
burden related to the patient’s quality of life has been
studied using various measurement scales, and a review
of this subject may be found elsewhere [6].

Sunitinib is currently seen as the new standard of
care for first-line treatment of mRCC in good or inter-
mediate risk clear cell renal carcinoma [4,21], and it is
currently the only targeted treatment indicated for first-
line treatment of mRCC in Finland. In poor risk clear
cell renal carcinoma temsirolimus is recommended
as the first-line treatment, sunitinib being an option
[21]. The National Institute for Health and Clinical
Excellence, the health authority in England and Wales,
revised (August 2009) its recommendations for the



use of targeted drugs, concluding that sunitinib is their
recommended first-line treatment option for mRCC
[22,23]. Additional information on the costs and effec-
tiveness of existing treatment options are still needed,
while at the same time new treatments emerge. Targeted
drugs are likely to be included more often in subsequent
treatment lines, though knowledge about an optimal
treatment strategy is lacking [21]. Lately, it has been
stated that for patients whose disease progresses after
treatment with targeted therapies everolimus should be
regarded as the following treatment of choice [24]. Inev-
itably, progress in disease management will come with
considerable costs. The issues related to the impact of
novel treatments on the epidemiological and economic
burden of mRCC are not yet adequately evaluated. The
need for more research on the overall burden of mRCC
has previously been recognized [4,6].

In conclusion,despite the limited number of patients,
metastatic renal cell carcinoma places a considerable
economic burden on Finnish society. Medication costs
in the treatment of mRCC are likely to increase in the
future due to more expensive medications, the aging
population, and enhancement in survival times. Grow-
ing possibilities of offering subsequent treatment lines
are also likely to have an impact on both treatment
costs and survival. In order to enable more efficient
health care planning, more attention should be paid
to estimations of both costs and the epidemiological
burden of specific indications.
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