NEW APPROACH TO BUDGET IMPACT ANALYSIS - IBRUTINIB
INTREATMENT OF RELAPSED/REFRACTORY CLL PATIENTS
IN THE CZECH REPUBLIC

OBJECTIVES

Chronic lymphocytic leukemia (CLL) is a life-threatening disease causing
formation of cytopenia and reduced immunoglobulin production. CLL
represents 25 to 30% of all leukemia and is thus the most common type of
adult leukemia in the Western countries (1; 2). Prevalence in Europe is
estimated at 27 cases per 100,000 people (3). Incidence of CLL in Europe
is about 4.92 cases per 100,000 persons per year, but significantly varies in
different parts of the continent (4). Nearly 70% of newly diagnosed
patients are aged 65 years or more thus CLL affects mostly older patients.

METHODS

Budget impact analysis (BIA) was performed from the healthcare
payers’ ive. A patient-flow model was based
I ity Hospital Brno (7).

It was assumed that this patient population represents
approximately 25% of all CLL patients in the Czech Republic and
number of patients was extrapolated accordingly. The estimated
number of patients starting treatment in all lines of CLL treatment is
524 per year.

from

The structure of current treatment mix used in the budget impact
model was also based on data from the University Hospital Brno (7).

Only the most common and reimbursed treatment regimens of R/R n

CLL were considered and its use was recalculated to form 100 % of

treatments. It is FCR - fludarabine + cyclophosphamide + rituximab

(82%)and BR - bendamustine + rituximab (18 %).

Basic idea of the Bl model was the construction of a Markov-state

structure (see figure 2). Three health states in line with real clinical

practice of R/R CLL treatment in the Czech Republic were

considered:

« treatment (patient meets the criteria for treatment initiation);

« without treatment (patient does not meet the criteria for
treatment initiation);

« death.

Median age of newly diagnosed patients is 72 years (5; 6). Current
standard of care does not provide patients with sufficient response to
treatment, progression free period and overall survival.

Ibrutinib is an oral, first-in class once-daily Bruton's tyrosine kinase
inhibitor approved for treatment of relapsed/refractory (R/R) CLL. The
aim of this paper i y i of ibrutinib i
the treatment of R/R CLL in the Czech Republic from a payer's

Figure 1+ Real-world CLL R/R patient population structure
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Figure 2 + Budget impact model structure
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Table 1+ Median times between treatment line il
based on real-world data

Mediantime | Annual probability of initiating
(months) next treatment line

From initiation of Ist line Tx

to 2nd line Tx 257 276%
From initiation of 2nd line Tx
to 3rd line Tx 37 455%
From initiation of 3rd line Tx
to 4th line Tx 230 973%
From initiation of 4th line Tx 270 s

to th line Tx

Anotherassumptionof the Bl model was to preserve stable structure of R/R
CLL population (as stated in (7)) in the model. Disease progression
probabilities were calibrated to find balance between real and modelled
proportions of the populdion treated in each treatment line and between

TheBl
of pati

7.
After inclusion of ibrutinib to the treatment mix the above described
structure of R/R CLL population will change significantly because of
differences in progression-free survival (PFS) and overall survival (OS)
between current treatment options (median times between subsequent
treatment line initiations on current treatment mix are shorter than PFS of
ibrutinib). PFS and OS of ibrutinib were based on clinical study of ibrutinib
in the R/R setting (8). Median PFS of ibrutinib was 31.6 months, median OS
was not reached. OS curve was modelled using best fit estimation by
istribution.Median OS timated at 70.9 months.

ibrutinib is until disease , not only

over several cycles of limited duration as the vast majority of current

Table 3 + Costs of treatment
Drug acquisition costs, hospital
admission costs, administration
costs, follow-up care and Best
Supportive Care (BSC) costs were

Treatment

regimen

Resource use
costs - cycle 1
initiation

P
HEE‘

Year5

ies of
relapse and death calculated from real-world data.
It was assumed that each patient can be in each year
of the modelling exactly in one health state. This was
asimplistic assumption of the Bl model.

The model works with yearly probabil
et

e atment

H

L8 vearly transition probabilities were assumed to be
constant in time. This assumption was adopted as
only cross-sectional data for the period 2009-2015
(7), not time-dependent data for specific cohorts of
patients initiating treatment in each year, were
available. Thus it was not possible to make
conclusions about changes of the transition
probabilitiesin time.
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Exponential distribution was used to model disease
progression probabilities. Exponential survival
curve construction was based on the medians of
time between initiating subsequent treatment lines
which were available from real-world data analysis
(7). Median times between initiating each pairs of
subsequent treatment lines and calculated yearly
transition probabilities are summarized in Table 1.
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Table 2 « Resulting transition probabilities between treatment lines
for Standard of Care based on RWD

00% = 00% | 00%  321%

| wine SRR

DT oo% 3% 6%  00%  00%  30%
m 00% 0,0% 16 % 579 % 00% 40,5 %
P oo%  00%  00%  1s% 3% 674%
T co%  00%  00%  00%  10% | 990%
PETE oo%  00%  00% 00% 00% 1000%

real modelled times between each pairs of subsequent treatment lines.
Calibration of the transition probabilities was provided by MS Excel Solver
using a linear model. Resulting transition probabilities used in BI model are
listedin Table 2.

standard of care. For this reason, ibrutinib treatment costs were counted
continuously until disease progression or death. Given that no data are
available for PFS and OS separately in different treatment lines, the same
median values of PFS and OS for all lines of treatment with ibrutinib were
considered. Annual transition probabilities resulting from median PFS and
0OS of ibrutinib were the following: probability of death - 111 %, probability
of continuing treatment - 70.7 %, disease progression (treatment
termination) - 18.2 %. 92 % probability of treatment adherence based on
ibrutinibclinicalstudy (8) was appliedin the model.

Market share of ibrutinib was assumed at 10 % in 2nd line of CLL treatment
(after first relapse) and 50 % in further treatment lines during the whole
5-yeartime horizon of the BImodel.

Resource use
costs - cycle 2+
initiation

Resource uSe | concommitant
9 | medication
treatment

Administration
costs

considered. Costing was provided Ibrutinib 75042 EUR OEUR OEUR OEUR 405 EUR (SR 75 447 EUR
based on expert opinion (frequency
of resource use) and the list of FCR 14826 EUR 620 EUR 184 EUR 925 EUR 186 EUR CEEV:I 16 851 EUR
reimbursed medicines and resource
use costs in the Czech Republic (9): BR 16 432 EUR 620 EUR 1B4EUR 1064 EUR 186 EUR [CELVC 18590 EUR

10); (1.

RESULTS

Figure 3 « Patient flow model structure

Year 4 / Market share 10 %

The structure of patient population
after ibrutinib entry significantly
differs from the current patient flow
asitisillustrated in Figure 3.

Year 3/ Market share 10 %
6 188%
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alteristineTx

%oy,
Patients in 2ndlne Tx and
after2nd fine Tx

The numbers in Figure 3 are
presented in detail in Table 4.
Numbers from Figure 3 are
highlighted.

3%
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Year 5 / Market share 10 %

Patients n 2nd line

Patients i 2ndfne Txfrom
previous years

XjU JuaueaI} JuaLIND

Patients n 2nd line Tx

Patints i 2nd fne T from
previousyears

Ist line - treated; 76; 37%

Table 4 + Detailed patient flow
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Net budget impact of ibrutinib in R/R CLL in first year was estimated at
EUR 1.116 mil. which represents 0.009 % of the national health care
expenditure budget and 0.118 % of the oncology budget. Cumulative
i during five year i 23.786 mil. whichis
0.034 % of the national health care expenditure budget and 0.368 % of
the oncology budget. Over a 5-year period, 222 patients will be treated
with ibrutinib. Of these, 149 patients (67 %) would remain alive after
5 years. Without ibrutinib, only 75 patients (34 %) would remain alive
after 5 years. Total number of treatments administered in each year and
detailed results are presented in Table 5.
Graphical representation of the development of ibrutinib budget impact
intime in the Czech Republicis providedin Figure 4.
In order to determine parameters with the greatest influence on the BIA
outcomes deterministic sensitivity analysis (DSA) was performed where
changes of + 25 % of model parameters were applied.
Minimum and maximum values of BIA are illustrated in Figure 6. The interval
of ibrutinib budget impact stated by DSA in first year of BIA is between
612,035EURand 1,639,810 EUR.

Figure 4 « Budget impact development in time
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Figure 6 « Interval of budget impact in each year stated by DSA
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Figure 5 + Comparison of the proportions of
populations alive during 5-year horizon
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For a more detailed comparison of the influence of each parameter BIA
outcomes a tornado diagram was constructed (Figure 7). The graph shows
the absolute difference relative to the baseline seenario of BIA in each year.
The lightest colour on the chart shows the influence in year 1while the darkest

Figure 7 + Tomado diagram 4000 000 EUR
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CONCLUSIONS

Ibrutinib treatment is associated with significantly
prolonged survival, decreased risk of progression and
higher total costs, largely due to ibrutinib continuous
administration which enables patients to remain much
longer in progression-free state. CLL is an orphan indication
and lbrutinib’s budget impact in the Czech Republic is
negligible compared to total healthcare or oncology
expenditures.

Novel approaches of budget impact modelling (including
real-world data and transition-state modelling) provide more

DISCUSSION

This budget impact model incorporated some assumptions
which can increase the uncertainty of the results. These are
incorporation of real-world data which were available only in
limited quality. A deeper analysis of the real-world data would
increase the accuracy of this model. The data could be taken
from the whole Czech Republic and instead of time between
initiating subsequent treatment lines, dates of disease
progressions in separate lines of individual treatments could
be analysed.

2000 000 EUR

expresses year 5. When comparing the variance in year 5, the graph shows
that the greatest impact on the Bl have the following parameters: cost of
ibrutinib treatment, the number of patients initiating treatment and
compliance rate.
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reliable and more precise budget impact estimation and are
thus extremely important for high value drugs where the
budget impact is expected to be considerable compared to
less effective and more outdated standards of therapy. Proper
estimation of patient numbers is critical for payers and
manufacturers also as basis for risk sharing negotiations
which can speed up the market access process of these high
value drugs. Balancing between real-world data and clinical
efficacy study outcomes should be a new trend in modelling
budget impact of these interventions.

Also the ibrutinib data could be evaluated separately in
specific lines of treatment to get more reliable results.

All of these proposed changes in the input data of this analysis
were not available at the time of analysis so these estimated
results are the most reliable to date. The model was calibrated
to give estimates which correspond to the real world data
available at the time of the analysis.
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