20

ournal of Health Policy [9,
utcomes Research rte

ISSN 2299-1247
jhpor, 2012, 2, 20-33
DOI: 10.7365/JHPOR.2012.1.19

Economic evaluation of acute lymphoblastic
leukaemia treatment with clofarabine (Evoltra®)
combined with chemotherapy for children
and adolescents in Poland

Joanna Lis

Sanofi Group, Warsaw, Poland; Department of Pharmacoeconomics, Medical University of

Warsaw, Poland

Pawel Kawalec

Institute of Public Health, Collegium Medicum Jagiellonian University, Cracow, Poland; HTA

Center, Cracow, Poland

Malgorzata Gltasek
Sanofi Group, Warsaw, Poland

Abstract

Background: To evaluate the cost-effectiveness of using
clofarabine (Evoltra®) in combination chemotherapy (cyc-
lophosphamide + etoposide) vs. nelarabine and IDA-FLAG
protocol (idarubicin, fludarabine, cytarabine, GCSF - Gra-
nulocyte Colony Stimulating Factor) for the treatment of
acute lymphoblastic leukaemia among children and adole-
scents who have relapsed or are refractory, after receiving
at least two prior regimens and where there is no other tre-
atment option anticipated to result in a durable response (as
a third-line therapy for patients qualifying for hematopoie-
tic stem cell transplantation), in the Polish setting.

Methods: The economic analysis was conducted on the ba-
sis of results of a systematic review. The cost analysis was
carried out from the public payer (the National Health
Fund) perspective in Poland, assuming that Evoltra® is fi-
nanced from public funds within the chemotherapy catalo-
gue. Direct medical costs were taken into account. Medical
resources usage was determined on the basis of the results
of a survey conducted in Polish centers specialized in ha-
ematology and children’s oncology. The time horizon corre-
sponds to the patients’ life expectancy. Costs and health
effects were discounted at 5% and 3.5% rate, respectively.
The cost threshold for an additional quality-adjusted life
year (QALY) is in line with the requirements of the Agency
for Health Technology Assessment and amounts to PLN
99,543.

Results: Gaining an additional life year due to the use of
clofarabine instead of nelarabine and IDA-FLAG protocol
is associated with the cost from the public payer perspecti-
ve PLN 27,529 and 26,046 respectively within the lifetime
horizon. Cost of additional quality-adjusted life year (QA-
LY) has been estimated at PLN 32,600 and 30,336 respecti-
vely. The of probability sensitivity analysis
confirmed stability of conclusions from the basic analysis.
Conclusions: Clofarabine (Evoltra®) used in combination
chemotherapy for recurrent or refractory acute lymphobla-

results

stic leukaemia in children and adolescents is highly cost-ef-
fective therapeutic option in Poland compared with
nelarabine and IDA-FLAG regimen.

Keywords: clofarabine, cost effectiveness analysis,
cost utility analysis, acute lymphoblastic leukaemia,
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Introduction

A cute Lymphoblastic Leukaemia (ALL) is
a cancer deriving from progenitor cells of the
hematopoietic and  lymphatic  system [I].
The disease develops as a result of cancer cells
proliferation in bone marrow and displacement
of normal haematopoiesis or as a result of cancer
cells accumulation in other organs outside bone
marrow. In Poland, leukaemia account for 30%
of all cancers among children, whereas acute lym-
phoblastic leukaemia account for 75%-80% of all
forms of leukaemia among children aged less than
18 and approximately 20% of all types of leuka-
emia among adults [2,3]. Peak incidence occurs

between age of 2 and 5 years.

Direct causes of acute lymphoblastic leukaemia are
not fully known yet. Potential factors contributing
to the development of the disease are: exposure to
pathogenic agents, the influence of the environ-
ment and genetic predisposition [1,4,5]. In most
patients non specific symptoms are reported (we-
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akness, infection with fever and inflammatory le-
sions or even abscesses in the nasopharynx, loss of
appetite) 2-6 weeks before the confirmed diagnosis
[2].

Treatment leads to a complete remission in more
than 95% of patients, however, approximately 20-
30% of patients suffer from a relapse which rema-
ins the most frequent reason of a treatment failure
and is associated with poor prognosis. Relapse of
acute lymphoblastic leukaemia results from clones
of the remaining leukemic blasts resistant to the
first-line treatment. The blasts biological characte-
ristics, including immunophenotype, might have a
big impact upon selecting the right treatment stra-
tegy [4]. Thus relapse of acute lymphoblastic leu-
kaemia poses a serious clinical problem. In Poland,
the first relapse of ALL is diagnosed in 30-40 chil-
dren every year.

In an acute lymphoblastic leukaemia therapy follo-
wing the failure of all prior treatments for children
and adolescents, clofarabine (Evoltra®), nelarabine
and IDA-FLAG chemotherapy regimen (idarubicin,
fludarabine, cytarabine and a granulocyte colony-
stimulating factor (G% CSF)) are currently used in
Poland.

According to the epidemiology data presented in
reports of Oncology Center in Warsaw the inciden-
ce rate for lymphoid leukaemia (including lympho-
blastic leukaemia) was 3.2/100,000 among boys
aged up to 19 and 2.8/100,000 among girls aged up
to 19 [6] in 2009 [6]. Based on the epidemiology
data in Poland and around the word the disease is
categorized as rare. Rare diseases are often life-
threatening or chronically debilitating, constituting
a serious health problem for the society and are
considered a priority in EU health and scientific re-
search programs [7,8]. Usually there is no effective
treatment, but screening for early diagnosis, follo-
wed by suitable care, can improve quality of life
and life expectancy.

Medicinal products used in rare diseases are com-
monly referred to as orphan drugs.

On February 2, 2002, Evoltra® was labeled as an
orphan medical product used for treatment of acute
lymphoblastic leukaemia in paediatric patients who
have relapsed or are refractory after receiving at
least two prior regimens and where there is no
other treatment option anticipated to result in a du-
rable response [9].

The aim of this analysis is to evaluate the cost ef-

fectiveness of using clofarabine (Evoltra®) in
combination chemotherapy (cyclophosphamide +
etoposide) vs. nelarabine and IDA-FLAG protocol
(idarubicin, fludarabine, cytarabine, G-CSF) for
recurrent and refractory acute lymphoblastic leuka-
emia among children and adolescents, after rece-
iving at least two prior standard lines and in case
there are no other options enabling to predict a
long-term response (as a third-line therapy, used
among patients qualified for hematopoietic stem
cell transplantation), given the Polish market con-
ditions.

The cost-effectiveness evaluation of clofarabine
includes most common therapeutic scheme in Po-
land, i.e. clofarabine combination treatment accor-
ding to the Locatelli’s scheme which encompasses
clofarabine (a dose of 40 mg/m2), cyclophospha-
mide (400 mg/m2) and etoposide (150 mg/m2),
used for 5 consecutive days as an intravenous infu-
sion [10]. Locatelli’s scheme is recommended by
the Polish (Polish Union of Oncology 2011) and
international (National Cancer Institute 2012) gu-
idelines for clinical practices for patients when
there is no response to acute lymphoblastic leuka-
emia relapse treatment among children and adole-
scents [11,12].

Materials

T he economic assessment was based upon a
clinical effectiveness analysis using a syste-
matic review approach. As part of the clinical ef-
fectiveness analysis, after reviewing medical
databases, studies were qualified for analyses ba-
sed on their subject matter and reliability. Then
clinical effectiveness and safety results were com-
bined with each other for individual methods of
handling patients from the group analysed. The
evaluation of clinical data credibility was carried
out pursuant to the principles of Evidence-Based

Medicine (EBM) [13].

Clofarabine’s clinical effectiveness assessment was
carried out in comparison to the reimbursed tech-
nologies:

* chemotherapy according to IDA-FLAG protocol -
for T-cell and B-cell lymphoblastic leukaemia;

as well as compared to:

* nelarabine which may be considered a comparator
for clofarabine only in case of T-cell acute lym-
phoblastic leukaemia due to its registered indica-
tion for treatment of patients with T-cell acute
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lymphoblastic leukaemia (T-ALL) and a T-cell
lymphoblastic lymphoma.

Methods

Research techniques

B ased on the results of the systematic review,
a cost effectiveness analysis and a cost utility
analysis were performed for using clofarabine in
combination chemotherapy (cyclophosphamide +
etoposide) vs. nelarabine and IDA-FLAG.

The results of a systematic review indicated lack of
studies directly comparing clofarabine with any al-
ternative therapy in the analysed indication and
lack of clinical studies concerning the use of clofa-
rabine compared with other drugs which might po-
tentially be used as a common comparator for an
indirect comparison (clinical studies for the clofa-
rabine found while examining medical databases

were without clinical control group).

Given the above, and due to the fact that clofarabi-
ne is an orphan drug it was not possible to conduct
a standard direct or indirect comparison, a clinical
analysis was carried out using an indirect compari-
son without adjustment towards a common compa-
rator (the so-called “naive” indirect comparison).
Pursuant to the Minister of Health’s Ordinance of
April 2, 2012, the analysis includes a list of data
from separate clinical studies for clofarabine, nela-
rabine and chemotherapy according to IDA-FLAG
protocol, compared against a natural course of the
disease (understood as lack of causal treatment, i.e.
applying placebo or the best available palliative ca-
re) [14].

The economic analysis comprises the following as-

sessment:

e A list of health results and the costs of using
comparable methods as part of the so-called “na-

ive” indirect comparison

* A calculation of cost-effectiveness and cost-utili-
ty ratios for the technology and optional technolo-
gies.

Within the cost effectiveness and cost utility analy-
sis the costs per life year gained (LYG) and quality
adjusted life year (QALY) gained were calculated
in case of replacing nelarabine or IDA-FLAG with
clofarabine (Evoltra®), in children and adolescents
with recurrent or refractory acute lymphoblastic

leukaemia after using at least two standard treat-
ment cycles (as part of the third-line therapy), over
a lifetime horizon, from the public payer perspecti-
ve in Poland.

The description and assumptions of the model

T he model assumes that a patient treated for
recurrent or refractory acute lymphoblastic
leukaemia among children and adolescents, after
using at least two previous standard treatments and
in case there are no other options enabling the pre-
diction of a long-term response within the third li-
ne of therapy, receives clofarabine (Evoltra®) in
combination with chemotherapy, nelarabine or
IDA-FLAG. Using clofarabine, nelarabine or IDA-
FLAG within the third course of therapy of acute
lymphoblastic leukaemia may result in a complete
remission (CR), a partial remission (PR), a com-
plete remission without platelet recovery (CRp) or
no objectively verified response (NoR). After the
use of clofarabine, nelarabine or IDA-FLAG regi-
men, the patient may have received the hematopo-
ietic stem-cell transplantation (HSCT). With regard
to patients who received clofarabine, nelarabine or
chemotherapy according to IDA-FLAG protocol
within the third course of therapy of acute lympho-
blastic leukaemia and then received HSCT and li-
ved for over 2 years after the transplantation, the
life expectancy after HSCT was based upon the
expectancy for a person from the general popula-
tion of Poland, with the same age as the patient.
Patients who received clofarabine, nelarabine or
IDA-FLAG within the third course of therapy of
acute lymphoblastic leukaemia and then were sub-
ject to HSCT were considered to live over 2 years,
1-2- years, or up to 1 year. Survival of the patients
either those who were subjected to HSCT or were
not subjected to HSCT was based on the studies:
clofarabine, nelarabine and IDA-FLAG
[10,15,16,17,18,19,20]. Based on study only one
patient with ALL that received IDA-FLAG had CR
and HSCT and survived 2 months (the decision tree
Figure 3. for IDA-FLAG treatment reflects the pa-
tients disease course from the study [20]).

A simulation was conducted using a decision-tree
with time horizon determined at the level of life
expectancy of a patient from the analysed popula-
tion. The scheme of the decision model trees consi-
dered in the analysis is shown in the figures
(Figure 1, Figure 2, Figure 3).
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Clinical data

' I ' he probabilities and data sources for the oc-
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bability of receiving HSCT and
survival after HSCT following the application of

currence of a response to treatment, the pro-

Table 1. Health response for clofarabine combination therapy, nelarabine, IDA-FLAG

the schemes are shown in Table 1.

the general

Lower Upper
Parameter Mean Confidence | Confidence Source
Interval [LCI] | Interval [UCI]
% of patients with treatment response
CR 52.00% 32.82% 70.88%
Clofarabine 10
0, 0, 0,
combination therapy PR 8.00% 1.03% 21.12% [10]
CRp 4.00% 0.11% 14.25%
CR 12.82% 4.41% 24.80%
[15, 19]
Nelarabine PR 2.56% 0.07% 9.25%
CRp 10.26% 2.94% 21.38%
CR 22.22% 3.19% 52.65%
IDA-FLAG PR 11.11% 0.32% 36.94% [20]
CRp 0.00% - -
% of patients who underwent HSCT
CR 53.85% 27.67% 78.91%
Clofarabine PR 0.00% ) )
L [10]
combination therapy CRp 0.00% ) )
NoR 0.00% - -
CR 60.00% 19.41% 93.24%
) - -
PR 100.00% [15, 16, 17,
Nelarabine 18. 19
CRp 25.00% 0.84% 70.76% :19]
NoR 10.34% 2.27% 23.50%
IDA-FLAG Individual patient data from the study [20]: HSCT
was conducted in one patient with CR

Survival after HSCT
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Clofarabine <1 year 57.14% 22.28% 88.19%
combination therapy (10]
Between 1 and 2 year 0.00% 0.00% 0.00%
Lower Upper
Parameter Mean 0.00% Confidence | Confidence Source
Interval [LCI] | Interval [UCI]
therapy > 2 years 42.86% - -
<1 year 75.00% 29.24% 99.16%
[15, 16, 17,
Between 1 and 2 year 25.00% 0.84% 70.76% 18, 19
Nelarabine ’
> 2 years 0.00% - -
Patients Iogt from 7.69% 1.66% 17.75% "]
observations
IDA-FLAG Individual patient data from the study [20]; one patient
survived after HSCT 2 months from transplantation.

* The proportion of patients lost from observation and alive at the latest visit was tested as the potential proportion of
patients surviving longer than 2 years after HSCT.

Table 2. Adverse events

Parameter Mean LCI UCl Source
Febrile neutropenia 8.0% 1.0% 21.1% [10]
Neutropenia 0.0% - - [10]
Sepsis and
_ 32.0% 15.6% 51.1% [10]
bacteraemia
Clofarabine
combination Respiratory distress 4.0% 0.1% 14.2% [10]
therapy (*)
Hepatic dysfunction
and/or 24.0% 9.8% 42.2% [10]
hyperbilirubinemia
Central nervous
4.0% 0.1% 14.2% [10]
system dysfunctions
Mucositis 12.0% 2.7% 27.0% [10]
Nelarabine Central nervous 9.8% 5.3% 15.3% [15]
system dysfunctions
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Febrile neutropenia

IDA-FLAG

92.0%

Due to lack
of individual
patient data
from the study
[20] aggrega-
ted data for

78.9% 99.0%

Mucositis

32.0%

Acute Myeloid
Leukaemia and
Acute Lympho-
blastic Leuka-

emia were
included

15.6% 51.1%

(*) In the analysis it was assumed that adverse events presented in the publication [10] correspond respectively
to: febrile neutropenija correspond to metabolic/laboratory treatment related toxicity, sepsis and bacteraemia
correspond to infections, respiratory distress correspondto lung, hepatic dysfunction and/or hyperbilirubinemia

correspond to hepatic.

The analysis includes adverse events (grade > 3)
influencing quality of life and generating treatment
costs from the public payer perspective (febrile
neutropenia, neutropenia, sepsis and bacteraemia,
respiratory distress, hepatic dysfunction, central
nervous system dysfunctions and mucositis). The
probability of occurrence of these events is presen-
ted in Table 2.

Utility data

T he occurrence of a neoplastic disease and then
oncology treatment is related with lower qu-
ality of life. Due to lack of available data on the
quality of life of patients from the analysed popu-
lation, values of utility coefficients were determi-
results

ned based on the of a questionnaire

conducted in 4 centers specialized in children’s ha-

Table 3. Patients’ quality of life

ematology and oncology. The experts were asked to
assess the quality of life on the scale 0-1 with re-
spect to patient clinical state. The results of the su-
rvey regarding quality of life are shown in Table 3.

Costs

C ost analysis was carried out from the public
payer perspective, assuming that Evoltra®
was financed from public funds within the Catalo-
gue of Chemotherapy Drugs [21].

The following cost categories important from the
public payer perspective, were identified:

* Clofarabine costs (Evoltra®), cyclophosphamide
and etoposide chemotherapy, nelarabine, IDA-
FLAG chemotherapy (idarubicin, G-CSF, fludara-
bine, cytarabine), antiemetics and costs of pharma-
cotherapy administration;

Patient clinical state Quality of life LCI UClI
Patient received palliative care 0.26 0.12 0.43
Patient received clofarabine (or other 0.34 018 053
treatment), lack of HSCT
Patient received clofarabine (or other
treatment) and HSCT and survived less 0.48 0.31 0.65
than 1 year after HSCT
1 year from HSCT 0.80 0.38 0.99
Treated with
clofarabine, and | 2 years from HSCT 0.85 0.55 0.99
surviving in:
next years 0.88 0.64 0.99

J. Lis, P. Kawalec, M. Gtasek




ournal of Health Policy [,
utcomes Research [te

* Costs of a hematopoietic stem cell transplantation
(HSCT) and related complications;

» Costs of treating adverse events in the third-line
therapy of acute lymphoblastic leukaemia;

* Costs of the patient’s condition monitoring after
treatment;

* Costs of the best supporting care (BSC).
Costs are listed in Table 4.

Costs relevant for August 2012 were implemented
to the analysis. While identifying medical resour-
ces used in the treatment of patients from the ana-
lysed population, the results of a survey conducted
among clinical experts from medical centers spe-
cialized in children’s haematology and oncology in
Poland were considered.

Discounting of health effects and costs was taken
into consideration with the yearly discount rate of
3.5% for health effects and 5.0% for costs.

The cost utility threshold in Poland, according to
the requirements of the Agency for Health Techno-
logy Assessment, was estimated at PLN 99,543
(three times the expected GDP per capita per year).

Sensitivity analysis

A deterministic and probabilistic sensitivity
analysis for the results of the economic ana-
lysis were conducted. The probabilistic sensitivity
analysis indicate the probability of cost effective-
ness of using clofarabine in comparison to nelara-
bine and IDA-FLAG, with regard to the cost
effectiveness threshold at a level of PLN 99,543.

Results

T he analysis was based on systematic review of
clinical trials. The study demonstrated that
treatment with clofarabine combined with chemo-
therapy (cyclophosphamide and etoposide), based
on the Locatelli protocol, leads to good treatment
results in patients with acute (recurrent and refrac-
tory) lymphoblastic leukaemia [10]. The improve-
ment of response rate was also demonstrated in
studies for nelarabine (treatment of T-cell ALL)
and IDA-FLAG protocol [15,16,17,18,19,20]. Good
response rate in these patients, increases the proba-
bility for a hematopoietic stem cell transplantation
leading to long term survival.

The results of costs-consequences analysis for clo-
farabine in combination therapy, nelarabine and

IDA-FLAG in lifetime horizon and from the public
payer perspective are presented in Table 5. The ta-
ble summarize the results in terms of life years,
quality adjusted life years and cost categories im-
(National Health
Fund, NHF) perspective for each analysed therapy.

portant from the public payer

Clofarabine combination therapy brings 3.61 life
years (LY) and 2.83 quality adjusted life years
(QALY) with total cost equal to 178,120 PLN in
the lifetime horizon. Nelarabine therapy brings
0.46 LY and 0.17 QALY with total cost equal to
91,404 PLN in the lifetime horizon while IDA-
FLAG brings 0.64 LY and 0.28 QALY with total
cost equal to 100,764 PLN.

The results of the analysis indicated that using clo-
farabine in combination therapy in patients from
the analysed population is associated with higher
costs but with better health outcomes with regard
to nelarabine and IDA-FLAG.

Incremental cost effectiveness ratio (ICER) and in-
cremental cost utility ratio (ICUR) are presented in
Table 6.

Gaining an additional life year resulting from the
use of clofarabine in combination chemotherapy
(cyclophosphamide + etoposide) in place of nelara-
bine and IDA-FLAG is associated with the cost of
PLN 27,529 and 26,046 respectively, for the public
payer in the lifetime horizon. Gaining an additional
quality-adjusted life year (QALY) PLN
32,600 and 30,336 respectively.

costs

As part of the deterministic sensitivity analysis for
the economic analysis evaluating the use of clofa-
rabine in combination therapy, 3 parameters most
influencing results of the analysis were identified:
the probability of surviving less than a year after a
transplantation following the use of clofarabine in
combination treatment, the probability of surviving
less than a year after a transplantation following
the use of nelarabine and the life expectancy of a
patient who lived for over 2 years after HSCT. A
change to other parameters covered in the determi-
nistic sensitivity analysis does not result in diffe-
rent conclusions from the basic analysis when it
comes to the cost utility assessment of using clofa-
rabine in combination therapy instead of nelarabine
or IDA-FLAG.

The results of the probabilistic sensitivity analysis
(Table 7) indicate that the probability of cost-ef-
fectiveness of using Evoltra® in combination the-
rapy, with a cost-effectiveness threshold of PLN

Economic evaluation of acute lymphoblastic leukaemia treatment with clofarabine
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Table 4. Costs important from the public payer perspective

Parameter Mean LCI UcCl Source
Clofarabine 5307 PLN | 3,649 PLN 7,271 PLN
Nelarabine
Total cost of 5,265 PLN 3,616 PLN 7,219 PLN Questionnaire study
drug (1 cycle)
IDA-FLAG
3,120 PLN - -
Monitoring cost per cycle 858 PLN 735 PLN 991 PLN Questionnaire study
Best supportive care (BSC) — . .
9,251 PLN 8,098 PLN 10,481 PLN |Questionnaire study
yearly cost
Febrile neutropenia 11,197 PLN 9,595 PLN 12,922 PLN
Neutropenia 10,443 PLN 8,127 PLN 13,046 PLN
Sepsis and 6,266 PLN | 4438PLN | 8,404 PLN
bacteraemia
Respiratory distress | 11,880 PLN 8,207 PLN 16,223 PLN
Adverse events Questionnaire study
Hepatic dysfunction
and/or 3,016 PLN 3,016 PLN 3,016 PLN
hyperbilirubinemia
Central nervous
, 1,300 PLN 1,012 PLN 1,623 PLN
system dysfunctions
Mucositis 1,508 PLN 1,406 PLN 1,607 PLN
GVHD 19,240 PLN - - Questionnaire study
Cost HSCT 206,950 PLN | 184,066 PLN | 231,155 PLN
Serious adverse | 3950 pIN | 1,991PLN | 6,337 PLN
events
Infection
Costs of HSCT complications 4,297 PLN 2,427 PLN 6,691 PLN
and treatment Questionnaire study
complications Non infections
of HSCT complications 1,400 PLN 513 PLN 2,725 PLN
treatment
Prevention of the 2 995 PLN
disease - GVHD ’ i i
Other 776 PLN - -

J. Lis, P. Kawalec, M. Gtasek
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Table 5. Costs-consequences analysis for the basic scenario, results per 1 patient

Endpoint Clofarabine Nelarabine IDA-FLAG
Life years 3.61 0.46 0.64
Quality adjusted life years 2.83 0.17 0.28
Cost of Evoltra® 102,611PLN 0 PLN 0 PLN
Other drugs cost 399 PLN 29,847 PLN 61,261 PLN
Drug administration
Cost categories 5,730 PLN 9,161 PLN 4,493 PLN
costs
important from the
NHF perspective Monitoring costs 927 PLN 1,493 PLN 1,236 PLN
Adverse events 4,333 PLN 127 PLN 10,784 PLN
costs
HSCT costs 62,617 PLN 48,125 PLN 21,809 PLN
BSC costs 1,503 PLN 2,652 PLN 1,182 PLN
Total cost from payer perspective 178,120 PLN 91,404 PLN 100,764 PLN
Cost effectiveness ratio (CER) 49,341 PLN 198,705 PLN 157,443 PLN
Cost utility ratio (CUR) 62,940 PLN 537,673 PLN 359,870 PLN
Table 6. Incremental results of the basic analysis
Difference in: vs. nelarabine vs. IDA-FLAG
Life years gained 3.15 2.97
Quality adjusted life years
2.66 2.55
gained
Clofarabine i
clarabine in Public payer perspective cost 86,715 PLN 77,356 PLN
combination therapy
ICER from public payer
27,529 PLN 26,046 PLN
perspective
ICUR from public payer
32,600 PLN 30,336 PLN

perspective
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Table 7. Probabilistic sensitivity analysis results - the probability of cost-effectiveness of the clofarabine

Probability of cost-effectiveness
Condition Comparator of clofarabine in combination
therapy
Nelarabine 97.1%
Probability that ICER<99 543
IDA-FLAG 96.5%
Nelarabine 95.2%
Probability that ICUR<99 543
IDA-FLAG 95.3%

99,543 for a life-year gained (LYG) from the public
payer perspective is equal to:

* 97.1% in comparison to nelarabine
* 96.5% in comparison to IDA-FLAG.

The probability of cost-effectiveness of using
Evoltra® in combination therapy, with a cost-effec-
tiveness threshold of PLN 99,543 for a quality ad-
justed life year (QALY) gained from the public

payer perspective is equal to:
* 95.2% in comparison to nelarabine

* 95.3% in comparison to IDA-FLAG.
Discussion

A cute lymphoblastic leukaemia is a rare dise-
ase which, according to the definition by the
European Union, means that its morbidity does not
exceed 5 cases per 10 thousand persons.

In case of drugs for rare diseases (which are defi-
ned as orphan drugs), a simplified registration pro-
cedure is applied — clofarabine was registered in a
special course in the United States and the Europe-
an Union on the basis of phase II studies. This is
due to the fact that there is no other effective medi-
cal therapy which might be applied in patients
when two previous therapies have failed or in pa-
tients who are resistant to standard chemotherapy.
So far patients might have been offered IDA-FLAG
chemotherapy protocol, nelarabine (in case of T-
cell acute lymphoblastic leukaemia) or palliative
care aimed at alleviation of disease symptoms in
the last few months before death.

The limitations of the analysis are related with the
character of the health problem (orphan drug used
in rare disease) and restrictions of the clinical stu-
dies based on which the analysis was conducted.
The studies found in the systematic review and in-
cluded in the analysis were characterized by low
quality resulting from lack of control group, small
patient size and related with it wide range of varia-
bility of parameters. Despite the limitation of the
studies, these are the most reliable and available
clinical trials assessing the use of clofarabine com-
bination therapy, nelarabine and IDA-FLAG proto-
col in the analysed disease. Also the limitations of
the analysis result from lack of data on patient qu-
ality of life from the analysed population which
made it necessary to conduct a survey.

At present, the main therapeutic goal in case of
acute lymphoblastic leukaemia (ALL) in children
and adolescents is to get remission of the disease
and then to perform a hematopoietic stem cell
transplantation which may result in recovery and
long-term survival. Remission that enables HSCT
for patients with refractory or recurrent acute lym-
phoblastic leukaemia with a poor prognosis can be
obtained as a result of treatment with clofarabine,
which is a significant breakthrough for these pa-
tients.

In spite of adverse events reported in clinical stu-
dies, the safety profile of Evoltra seems to be ac-
ceptable for acute lymphoblastic leukaemia, in
particular among the population of patients who are
often subjected to frequent and exhausting cycles
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of chemotherapy. It also needs to be mentioned that
in 40% of patients who have been treated with clo-
farabine in combination with chemotherapy at a lo-
wer dose, i.e. 40 mg/m2 of body surface area
(Locatelli protocol), no adverse reactions were re-
ported [10]. For patients receiving Locatelli regi-
men, no case of the most severe complication of
Graft-Versus-Host

transplantation i.e. Disease

(GvHD) was reported.

Therapy with clofarabine provides patients with re-
fractory or recurrent acute lymphoblastic leuka-
with
chemotherapies, a chance to become cured when

emia, two previous unsuccessful
there are no other therapeutic alternatives left. The-
refore, although some patients treated with clofara-
bine may not respond to the therapy, it is
recommended to use this medicinal product as an
agent which may allow proceeding to the next sta-
ge of the therapy, i.e. HSCT, which is deemed to be

curative therapy.

The analysed clinical trial allowed demonstrating
that treatment with clofarabine combined with che-
motherapy (cyclophosphamide and etoposide), ba-
sed on the Locatelli protocol, leads to better
treatment results in patients with acute (recurrent
and refractory) lymphoblastic leukaemia [10]. This
combination with clofarabine results in good re-
sponse in these patients, thus increasing the proba-
bility for a hematopoietic stem cell transplantation

leading to long term survival.

The analysis showed treatment with Evoltra® of
the analysed disease under Polish conditions is hi-
ghly cost-effective from the public payer perspecti-
ve compared with reimbursed optional therapies
(nelarabine, IDA-FLAG). Gaining an additional li-
fe-year by using clofarabine in combination with
chemotherapy (cyclophosphamide + etoposide) in-
stead of nelarabine and IDA-FLAG regimen is equ-
al to PLN 27,529 and 26,046 respectively, in
lifetime horizon from the public payer perspective.
Gain of an additional quality-adjusted life-year
(QALY) is estimated at PLN 32,600 and 30,336 re-
spectively. It is far below the cost effectiveness
threshold of PLN 99,543. The cost-effectiveness
analysis for orphan drugs such as clofarabine might
be conducted on the basis of non-standard criteria
and might allow accepting the cost of an additional
life-year in perfect health higher than the standard
cost effectiveness threshold of PLN 99,543. The
triple value of GDP per capita, i.e. 99,543, for a
therapeutic effect (LYG or QALY gained) is a thre-

shold recommended by WHO in case of standard
cost-effectiveness analyses which do not cover rare
diseases. In United Kingdom, the cost effectiveness
threshold for products which are used in rare dise-
ases is GBP 200-300k, i.e. 10 times more than the
cost effectiveness threshold for “standard” medica-
tions — ones that are not defined as orphan drugs
[23].

Treatment with clofarabine (Evoltra) can conside-
rably increase the survival of patients especially
those that undergo HSCT, which in case of neopla-
stic condition is, apart from quality of life, a key
indicator of therapy effectiveness.

Conclusions

T he economic analysis demonstrated that the
use of clofarabine (Evoltra) in combination
with cyclophosphamide and etoposide in Poland is
cost-effective when compared to nelarabine and
IDA-FLAG in lifetime horizon in recurrent and re-
fractory acute lymphoblastic leukaemia among
children and adolescents, after receiving at least
two prior standard lines and in patients where other
options that predict a long-term response are limi-

ted.
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