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Abstract

Objective: The aim of this publication is to compare the
costs of therapies used in the first-line treatment of chron-
ic lymphocytic leukaemia (CLL) and funded under the
B.79 drug program in Poland.

Methods: The cost analysis of treatment was presented in
two variants: cost analysis of therapy until disease pro-
gression and cost analysis of continuous treatment (with-
out considering therapy discontinuation). For the second
variant, estimated costs were presented for a two-year and
three-year time horizon. The drug dosing was based on
the records of the B.79 drug program.

Results: The average treatment cost for time-limited
therapies ranges from PLN 62,611 for OBI + CLB to PLN
238,803 for VEN + IBR. For therapies used continuously
until progression, the average treatment cost ranges from
PLN 421,178 for IBR to PLN 478,071 for ZAN. The total
cost parity between VEN + OBI and therapies requiring
continuous treatment until disease progression occurs
around the 80th to 91st week, while for IBR + VEN, the
total costs equalize around the 119th to 134th week of
treatment. After these time points, there is a potential cost
saving for the public payer.

Conclusions: The limited duration of treatment allows for
cost control within the drug program. Even in the short-
term time horizon, the use of time-limited therapies en-
ables savings for the public payer.

Introduction

Chronic lymphocytic leukaemia (CLL) is a cancer of the
hematopoietic system belonging to the group of lym-
phocytic leukaemias.” CLL is the most common type of
leukaemia diagnosed in the population of North Ameri-
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ca and Europe.? According to data from the Polish Na-
tional Cancer Registry (KRN), lymphocytic leukaemias
account for about 60% of leukaemia cases in Poland and
are responsible for 46% of leukaemia-related deaths."!
The incidence of CLL is 4.2/100,000 people per year. Older
adults are at the greatest risk for CLL. The median age at
diagnosis is 67-72 years, with 70% of CLL patients being
over the age of 65."

Over the years 2017-2024, access to reimbursement for
new molecular-targeted therapies in the treatment of CLL
in Poland has improved. Currently, the foundation of CLL
treatment is no longer immunochemotherapy, but newly
developed targeted therapies, which are drugs that inhibit
signalling through the B cell receptor. CLL is divided into:
previously untreated, which occurs in newly diagnosed
patients or those who have not received any prior leukae-
mia treatment, and refractory/relapsed, which applies to
patients who have already undergone at least one line of
cancer treatment.”

Currently in Poland patients with CLL have access to
therapies funded under the chemotherapy catalogue and
the drug program (PL) B.79 “Treatment of patients with
chronic lymphocytic leukaemia (ICD 10: C.91.1)”.[ In the
first-line treatment of the B.79 drug program, the follow-
ing treatments are funded: ibrutinib (IBR) , acalabrutinib
(ACA) and zanubrutinib (ZAN) as monotherapies, obinu-
tuzumab (OBI) in combination with chlorambucil (CLB),
venetoclax (VEN) in combination with obinutuzumab
and ibrutinib in combination with venetoclax.’ Mono-
therapies are administered continuously until physician
decision of discontinuation, while drugs used in combi-
nation regimens are administered for a specified duration.

The aim of this publication is to compare the costs of ther-
apies used in the first-line treatment of CLL and funded
under the drug program B.79.

Methods

The cost analysis of treatment is presented in two vari-
ants: analysis of therapy costs up to disease progression
and analysis of the costs of continuous treatment without
considering therapy interruption. For the second variant,
estimated costs were presented for a two-year and three-
year time horizon. The cost analysis was completed in No-
vember 2024.

The dosing of drugs used in CLL treatment was based on
the records of the drug program B.79. The drugs used
in monotherapy are taken every day. Acalabrutinib is ad-
ministered at dose of 100 mg twice daily. The other two
drugs are taken once daily: ibrutinib at dose of 420 mg
and zanubrutinib at dose of 320 mg. The treatment with
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obinutuzumab in combination with chlorambucil lasts
for 6 cycles, with each cycle lasting 28 days. The recom-
mended dose of OBI is 1000 mg on days 1 and 2, day 8,
and day 15 of the first cycle, and in subsequent cycles,
1000 mg on the first day of each cycle. The dose of CLB
in this regimen is 0.5 mg/kg body weight, administered
on days 1 and 15 of each cycle. The venetoclax therapy in
combination with obinutuzumab lasts for 12 cycles of 28
days, with OBI being administered until cycle 6. The ini-
tial dose of VEN is 20 mg once daily for 7 days. The dose
should be gradually increased over a period of 5 weeks
until the recommended daily dose of 400 mg is reached,
which is then taken once daily until the completion of
cycle 12. The recommended dose of OBI is 1000 mg on
days 1, 2, 8, and 15 of the first cycle, and on the first day of
each cycle from cycles 2 to 6. The last regimen included in
the calculations is ibrutinib in combination with veneto-
clax. The recommended dose of IBR is 420 mg once daily
from cycles 1 to 15. The initial dose of VEN is 20 mg once
daily for 7 days, with the first dose administered on the
first day of the fourth 28-day cycle. The dose should be
gradually increased over 5 weeks until the recommended
daily dose of 400 mg is reached, which is taken once daily
until the completion of cycle 15. The dosing regimens are
presented in Table 1.

According to the B.79 drug program®, OBI + CLB, VEN
+ OB, and VEN + IBR regimens continues until disease
progression, but no longer than the maximum therapy
duration specified in the program. This approach is con-
sistent with labelling of each scheme. Treatment with the
remaining regimens lasts until disease progression. In
order to conduct a cost analysis of therapy up to disease
progression, it was necessary to determine the average

duration of therapy for each regimen. Therefore, a search
was conducted on the AOTMIT website (Agency for
Health Technology Assessment and Tariffing)"”), aimed
at finding analyses relevant to the health problem. The
documents found were reviewed to assess data regard-
ing the duration of the therapies being compared and
to identify potential sources that could help determine
this parameter. Recognizing that documents published
on the AOTMiT website may not reflect the most current
available data, the Internet was further searched for data
covering longer observation periods than those includ-
ed in the aforementioned reports, as well as information
from real-world clinical practice. For some regimens, it
was not possible to find relevant data. Therefore, the av-
erage treatment duration for OBI + CLB and VEN + OBI
was determined based on data from previously developed
economic models used for the relevant reimbursement
applications. For IBR and ZAN, the average treatment
duration was assumed to be the same as for ACA—analy-
ses found on the AOTMiT website compared ACA, ZAN,
and IBR in the form of cost-minimization analysis [9, 10],
and the type of analysis suggests no differences between
these therapies. Therefore, assuming the same average
treatment duration for these therapies is considered ap-
propriate. For the VEN + IBR regimen, the maximum
treatment duration was assumed. The details are present-
ed in Table 2.

Regime Substance Dose per administration

Cycle length [days] Number of administrations per cycle
1* 1

IBR IBR 420 mg
AKA AKA 100 mg 1* 2
Cycle 1: 3
OBI 1,000 m
OBI + CLB & 28 Cycles 2-6: 1
CLB 0.5 mg/kg 2
Week 1: 20 mg
Week 2: 50 mg )
VEN Week 3: 100 mg . 51221;1127 25
VEN + OBI Week 4: 200 mg 28 Y :
Week 5+: 400 mg
Cycle 1: 3
OBt 1000 mg Cycles 2-6: 1
ZAN ZAN 320 mg 1 1
IBR 420 mg
Week 13: 20 mg
VEN Week 15: 100 mg
Week 16: 200 mg
Week 17+: 400 mg

a) The cycle length in the drug program is longer, but for calculation purposes, 1 day was assumed (the drug is administered daily in oral form).
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. Maximum treat- | Average treatment
Regime . . Source
ment time time

The assumption
IBR to progression 45.7 months was adopted as for
ACA
Economic analysis
ACA to progression 45.7 months for Calquence
(acalabrutinib)'®
Economic analysis
OBI + 6 cycles (1 cycle 5.28 months for Venetoclax
CLB lasts 28 days) (9]
(Venclyxto)
) ) Economic analysis
VEN + | 12 cycles (1 cycle 10.08 months for Venetoclax
OBI lasts 28 days) (0]
(Venclyxto)
The assumption
ZAN to progression 45.7 months was adopted as for
ACA
VEN -+ 15 cycles (1 cycle 13,8 months ziir:: )(()lfr?}lll;?adu_
IBR lasts 28 days) ’ Py
was assumed

For the estimation of therapy costs, the following cost
categories were considered: drug costs used in the B.79
drug program, drug administration costs, and thera-
py monitoring costs. To determine the unit costs of the
drugs, the following data sources were checked: the DGL
NHF (National Health Fund) reports on the average cost
of accounting for selected active substances used in drug
programs and chemotherapy™’, public procurement or-
ders for drug purchases available through the IKAR Pro
portal™’, sales data from the NHF reported on the IKAR
Pro portal "', and data on the implementation of the B.79
drug program for the first half of 2024."" The actual costs
of the analysed active substances were determined as the
lowest of the costs reported in the aforementioned data
sources. Additionally, it was verified whether the deter-
mined drug prices did not exceed the applicable funding
limit.” The unit costs are presented in Table 3 and the
cost per cycle is presented in Table 4.

Price Price Implemen-

Active based based CationloF Ministry of Pnce used
sub- Health An- | in calcula-
onten- | onsales | B.79 drug .
stance nouncement tions
ders data program
PLN
IBR | o |PLNO72| PLNO72 | PLN196' | PLNO0.68
PLN PLN
ACA 1.58 1.60 PLN 1.63 PLN 4.39 PLN 1.58
PLN PLN
OBI 6.16 6.16 PLN 6.16 PLN 11.10 PLN 6.16
PLN PLN N
VEN 1.24 1.26 PLN 1.24 PLN 1.96 PLN 1.24
PLN PLN
ZAN 2.57 1.03 PLN 1.02 PLN 2.57 PLN 1.02
CLB - II)LSI;I - PLN 1.63 PLN 1.58

a) average from data for available packaging
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Cycle length | Costs per cycle

IBR IBR 28 days PLN 8,001.15
ACA ACA 28 days PLN 8,872.15
Cycle 1: PLN
18,468.00
Cycles 2-6: PLN
6,156.00
PLN 110.78
Cycle 1: PLN
173.37
Cycle 2: 6 PLN
501.38
Cycles 3-12:
PLN 13,869.62

Cycle 1: PLN
18,468.00
Cycles 2-6: PLN
6,156.00
PLN 9,146.37
Cycles 1-3: PLN
0.00
Cycle 4: PLN
3,207.35
Cycles 5-15:
PLN 13,869.62
PLN 8,001.15

OBI 28 days

OBI + CLB

CLB 28 days

VEN 28 days

VEN + OBI

OBI 28 days

ZAN ZAN 28 days

VEN 28 days

VEN +IBR

IBR

28 days

Most drugs (except for OBI) are in tablet form and are
taken orally by patients, and no administration costs are
charged. The administration of intravenous drugs is reim-
bursed under the hospitalization service in a one-day care
setting related to the execution of the program, which is
settled from the catalogue of services for drug programs.
An exception is made for the first cycle of treatment, as
the first dose is administered within two days. Therefore,
it was assumed that the first administration would occur
under the hospitalization service related to the execution
of the program. According to Directive No. 175/2023/
DGL of the President of the NHF!"?, for the therapies
OBI + CLB and VEN + OBI, if the total duration of a pa-
tient’s therapy, as described in the program, lasts less than
12 months, the costs of diagnostic tests performed in the
program are settled only once after the completion of the
therapy, and the settlement amount is not reduced pro-
portionally to the number of months the patient was treat-
ed in the program, except in cases where the patient was
excluded from the program or died during the therapy.
Therefore, in the case of the OBI + CLB therapy (maxi-
mum treatment duration: 6 cycles of 28 days) and VEN
+ OBI therapy (maximum treatment duration: 12 cycles of
28 days), in the scenario considering the costs of continu-
ous therapy, the full annual cost of treatment monitoring
was applied according to the valuation of the diagnostic
service for the chronic lymphocytic leukaemia treatment
program - 1 year of therapy.
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Services available for the implementation of the analysed
drug program related to drug administration, diagnosis,
and treatment monitoring, along with their point values,
were determined based on Directive No. 109/2024/DGL of
the President of the NHF.!"*| The point valuation was based
on data from the NHF Agreement Information Guide*,
based on contracts concluded for the second half of 2024
for the product “Drug Program - Treatment of Patients
with Chronic Leukaemia” (product code: 03.0000.379.02).
The determined service costs are presented in Table 5

Table 5.

Cost of

Service name .
service

Service code

Hospitalization related
to the execution of the
program

PLN

486.72 361.49

5.08.07.0000001

One-day hospitaliza-
tion related to the exe-
cution of the program

PLN

486.72 861.49

5.08.07.0000003

Diagnostics in the
chronic lymphocytic
leukaemia treatment

program - 1 year of

therapy

PLN

4,016.4 7,109.03

5.08.08.0000127

PLN
1.77

Diagnostics in the
chronic lymphocytic
leukaemia treatment

program (veneto-

clax, venetoclax in
combination with
rituximab, ibrutinib,
acalabrutinib) - 2nd
and subsequent years of
therapy

PLN

5.08.08.0000128 6,031.10

3,407.4

Results

Cost analysis of treatment until disease progression

The average cost of treating a patient until disease progres-
sion in the first line setting ranges from PLN 62,640 PLN
for OBI + CLB to PLN 478,071 for ZAN. The treatment
cost for regimens involving VEN is PLN 194,405 for VEN
+ OBI and PLN 283,803 for VEN + IBR. Table 6 presents
the estimated treatment costs, broken down by cost cate-
gories, and Figure 1 shows the total treatment costs.
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Table 6.

Acquisition | Administra- | Monitorin
Regime 4 & | Total cost
cost tion cost cost

PLN 397,484 PLN O PLN 23,695 | PLN 421,178

ACA PLN 440,754 PLN O PLN 23,695 | PLN 464,448
OBI + CLB | PLN 48,281 PLN 7,529 PLN 6,801 PLN 62,611

VgI];II+ PLN 180,16 PLN 7,753 PLN 6,49 | PLN 194,405
ZAN PLN 454,376 PLN O PLN 23,695 | PLN 478,071

VEN +IBR | PLN 275,790 PLN O PLN 8,013 | PLN 283,803

The average costs of therapies used in the first-line
treatment

464448 PLN 478 071PIN

421178 PLN

283803 PLN

194 405 PLN

VEN + OBI

62611 PLN

IBR ACA OBI+CLB

In the comparison of treatment costs until disease pro-
gression in first-line therapy, the least expensive regimens
for the public payer are OBI + CLB and VEN + OBI. The
ZAN, IBR, and ACA therapies require continuous treat-
ment until disease progression, thus generating higher
costs for the payer.

ZAN VEN +1BR

Figure 2 and Figure 3 present, respectively, the drug costs
and total costs until disease progression incurred by the
public payer for each therapy. Schemes with limited treat-
ment duration are marked with dashed lines, while con-
tinuous treatment schemes until treatment interruption
are represented by solid lines. Triangular markers indi-
cate the point at which the costs of limited-duration ther-
apies equal those of continuously administered therapies.
The analysis indicates that the total cost parity between
VEN + OBI and therapies requiring continuous treatment
until disease progression occurs around the 80th to 91st
week, depending on the therapy used, while for IBR +
VEN, the total costs equalize around the 119th to 134th
week of treatment. After these time points, there is a po-
tential cost saving for the public payer.
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Summary of acquisition cost until disease progression
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Figure 2.

Summary of total cost until disease progression
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Figure 3.
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Analysis of the costs of continuous treatment

In the two-year time horizon, the cost of continuous
treatment (without considering therapy discontinuation)
ranges from PLN 64,775 for the OBI + CLB regimen to
PLN 283,803 for the VEN + IBR regimen. In the three-
year time horizon, it ranges from PLN 64,775 for the
OBI + CLB regimen to PLN 377,105 for the ZAN therapy.
The cost of treatment with regimens containing VEN, due
to the limited duration of therapy, is the same in both time
horizons: PLN 209,481 for VEN + OBI therapy and PLN
283,803 for VEN + IBR therapy. Table 7 presents the es-
timated treatment costs, broken down by cost categories,
and Figure 4 shows the total treatment costs.

Table 7.
. Acquisition | Adminis-
Regime .
cost tration cost

Monitorin,
cost

Two-year time horizon
IBR PLN 208,744 PLN O PLN 13,140 | PLN 221,884
ACA PLN 231,468 PLN O PLN 13,140 | PLN 244,608
OBI+CLB | PLN 49,913 | PLN 7753 | PLN 7109 | PLN 64,775
VEN + OBI | PLN 194,619 | PLN 7,753 PLN 7,109 | PLN 209,481
ZAN PLN 238,622 PLN O PLN 13,140 | PLN 251,762
VEN + IBR | PLN 275,790 PLN O PLN 8,013 | PLN 283,803

Three-year time horizon
IBR PLN 313,116 PLN O PLN 19,171 | PLN 332,287
ACA PLN 347,202 PLN O PLN 19,171 | PLN 366,373
OBI+CLB | PLN 49,913 | PLN 7753 | PLN 7109 | PLN 64,775
VEN + OBI | PLN 194,619 | PLN 7,753 | PLN 7,109 | PLN 209,481
ZAN PLN 357,933 PLN O PLN 19,171 | PLN 377,105
VEN + IBR | PLN 275,790 PLN O PLN 8,013 | PLN 283,803

400 000 PLN

350000 PLN

300000 PLN

250000 PLN

200000 PLN

150 000 PLN

100000 PLN

50000 PLN

0PLN

Costs of therapies used in first-line treatment

Two-year time horizon

WIBR HACA

OBl +CLB

mVEN + OBI

Three-year time horizon

mZAN

WVEN +IBR
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Discussion

Chronic lymphocytic leukaemia (CLL) is an incurable
disease with a highly variable clinical course due to its
significant biological heterogeneity. Most patients will
require the initiation of appropriately selected therapy.”
It is important to remember that CLL primarily affects
older individuals, often with the presence of other comor-
bidities, which are classified as unfavourable prognostic
factors and are associated with shorter overall survival.
The presence of comorbid conditions necessitates addi-
tional therapies, and the drugs used simultaneously may
interact, reduce their effectiveness, and increase the risk
of adverse events. In the coming years, the aging process
of the population in Poland will continue. By 2060, the
number of people aged 65 and older will increase by more
than one-third, and the number of people aged 80 and
older will double.” As the proportion of older individu-
als in the population rises, the percentage of people with
CLL will also increase. The growing number of patients
and the costs of modern therapies call for the introduction
of strategies aimed at optimizing treatment expenses.

Advances in the understanding of CLL biology have led
to the development of modern targeted therapies, such as
Bruton’s kinase inhibitors and BCL-2 protein inhibitors,
which are now the foundation of CLL treatment. As a re-
sult, CLL treatment has evolved from traditional chemo-
therapy to more precise and safer therapeutic strategies,
enabling improvements in patients’ quality of life and ex-
tending their survival. In Poland access to reimbursement
for CLL therapies has also significantly improved. Since
2017, new substances have been introduced and indica-
tions for already reimbursed drugs have been expanded.
Since January 2023, patients have had the opportunity to
access a single, consolidated drug program B.79, which
combines previously separate programs. The number of
patients treated under the drug program has been steadily
increasing. According to NFZ data (reported on the IKAR
Pro portal’’), in 2016, only 5 patients were treated un-
der the available CLL-related drug programs—treatment
within the program became available in July 2016. By
2023, the number of patients had increased to 4,000, and
in the first half of 2024, it was about 3,900."" Over 90% of
the expenses for reimbursement of services under the B.79
program are related to active substances. In 2023, the val-
ue of drug reimbursements amounted to PLN 301.7 mil-
lion, while the value of services was PLN 16.0 million""
The projected steady increase in the number of patients
requiring CLL treatment in the coming years will lead to
higher treatment costs and may pose a significant burden
on the healthcare system. In this case, therapies with a
limited duration could play an important role in con-
trolling CLL treatment expenses.
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Time-limited therapies used in the treatment of CLL, such
as VEN + OBI, VEN + IBR, and OBI + CLB, offer numer-
ous benefits both to patients and the healthcare system in
Poland. By shortening the duration of treatment, the pa-
tient’s body is less burdened, leading to a reduction in side
effects and a faster return to daily activities. Patients, often
burdened with additional diseases, are not tied to long-
term therapy and can focus on the treatment of comorbid
conditions. The use of venetoclax-based regimens allows
for deep remission, which leads to long-term health stabi-
lization, effectively delaying the need for subsequent-line
therapies."” From the perspective of the healthcare sys-
tem, time-limited therapies significantly optimize the use
of medical resources. Shortening the treatment period re-
duces the number of follow-up visits, hospitalizations, and
tests, alleviating the burden on both doctors and medical
facilities.

The main limitation of our study is focus on costs of
therapies only without inclusion of effectiveness data.
As cost-effectiveness analysis would be great asset for
decision makers, treatment schemes included in analysis
are already reimbursed in Polish settings. Additionally
clinical guidelines for CLL treatment"® indicates that for
the 1st line of treatment targeted therapies should be the
first choice. When deciding between time-limited ibruti-
nib-venetoclax or venetoclax-obinutuzumab versus con-
tinuous BTKis, time limited therapy is preferred, as it is
associated with reduced toxicity and retreatment would
be possible at relapse. Effectiveness of innovative targeted
therapies is not a factor influencing the choice of therapy
in guidelines, suggesting similar effects of therapies.

Treatment duration data were sourced primarily from
economic evaluations submitted to the Polish Agency for
Health Technology Assessment and Tariff System (AOT-
MiT). These evaluations are based on literature reviews
and the best available clinical evidence. Although we con-
ducted an additional search to identify most recent data,
the most robust and applicable information was found
within these reimbursement dossiers.

In the analysis the same time of treatment was assumed
for each BTKi treatment. This assumption is supported by
PFS data in long term observation. While PFS should not
be used directly to estimate treatment duration - given the
variety of reasons for therapy discontinuation - it remains
a key proxy. Long-term PFS rates support this assumption:
at 72 months, 62% of patients remain progression-free
with both ibrutinib and acalabrutinib; at 48 months, PFS
is 74% for ibrutinib, 76% for acalabrutinib, and 79% for
zanubrutinib"? especially regarding molecular genetic
drivers and relevant signaling pathways. Agents focusing
on B-cell receptor (in particular Bruton tyrosine kinase
[BTK]. These comparable outcomes support the validity of
our approach regarding treatment duration. Additional-
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ly long PFS rates support the assumption of long time on
treatment for these therapies.

Importantly, treatment duration is a crucial driver of
overall therapy cost. Therefore, we included sensitivity
analyses to account for variations in time horizons, as well
as a threshold analysis. Even when a shorter treatment du-
ration for continuous therapies (e.g., 2 years) is assumed
- as opposed to the nearly 4-year average used in our base-
case - these therapies remain more expensive than the
fixed-duration options. The threshold analysis revealed
that for the conclusions to change, the treatment duration
would need to be as low as: 1.75 years for IBR, 1.56 years
for ACA, and 1.52 years for ZAN, compared to VEN+OBI.
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Conclusion

Traditionally used therapies without time limitations
require long-term administration of drugs until disease
progression or the occurrence of intolerance. In contrast,
time-limited therapies enable the achievement of a deep
treatment response after a relatively short treatment pe-
riod. Time-limited therapies reduce the overall treatment
costs as the medications are used only for a specified peri-
od. Under the B.79 drug program, patients in the first line
of treatment have access to six therapeutic regimens, half
of which require continuous treatment until disease pro-
gression. The use of time-limited therapies helps to reduce
the payer’s expenditures. According to the conducted es-
timations, regardless of the time horizon assumed, the
least expensive available therapies under the B.79 drug
program are OBI + CLB and VEN + OBI. Limiting the
duration of treatment allows for better control of expen-
ditures within the drug program. Even in the short-term
horizon, the use of time-limited therapies leads to savings
for the public payer.
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