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Abstract

Background

Multiple myeloma is a hematologic malignancy affecting bone marrow de-
rived plasma cells. Current therapies are not able to eradicate the disease and
most patients become refractory to the treatment. Lenalidomide and borte-
zomib have proved effective in the second-line treatment of these patients.

Objective

To evaluate the cost-effectiveness of lenalidomide in combination with dexa-
methasone compared to bortezomib in combination with dexamethasone in
patients with multiple myeloma previously treated with bortezomib, from the
perspective of the Chilean National Health Service.

Methodology

A four-state Markov model (preprogression on treatment; preprogression off
treatment, progression and death) was used to simulate the evolution of a co-
hort of multiple myeloma patients over a 25-year time horizon. Efficacy data,
resource use and frequency of adverse events were extracted from
MMO009/010 studies and a retrospective analysis of retreatment with borte-
zomib. All inputs were validated by experts. A 3% annual discount rate was
used for costs and health outcomes. The robustness of the results was evalu-
ated through one-way and probabilistic sensitivity analyses.

Results

Lenalidomide in combination with dexamethasone treatment provided 1.41 incremental life years and 0.83 incremental quality-
adjusted life years in comparison with bortezomib in combination with dexamethasone, with an incremental cost of 11 864 597.86
CLP (19 589.86 USS$). The incremental cost-effectiveness and cost-utility ratio were estimated at 8 410 266.92 CLP (13 886,35
US$) / incremental life year and 14 271 896.16 CLP (23 564,59 US$)/incremental quality-adjusted life years, respectively.

Conclusions

Lenalidomide in combination with dexamethasone represents a potentially cost-effective alternative for the second-line treatment of
patients with multiple myeloma who are not eligible for transplantation, from the perspective of the Chilean National Health
Service.
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Introduction

Multiple myeloma is a malignancy characterized by the clonal pro-
liferation of B cells-derived plasma cells'. It is often preceded by
an asymptomatic pre-malignant stage called monoclonal gammo-
pathy of undetermined significance that may progress directly to
symptomatic multiple myeloma or to an intermediate stage re-
ferred to as smoldering myeloma. In the latter case, approximately
10% of the patients progress to symptomatic multiple myeloma
over the first five years’. The course of the disease is associated
with a significant loss of quality of life, mostly due to the onset of
complications. Of these, the most common include: anemia,
thrombocytopenia, leukopenia, bone fracture, hypercalcemia and
renal failure'?.

Despite advances in the treatment of multiple myeloma, the mor-
tality rate for these patients is still high, resulting in more than 260
000 deaths/year worldwide?. In Chile, the incidence of the disease
is estimated to be 2.3 cases per 100 000 population/year with a 5-
year prevalence of 1%?.

In the absence of definitive treatment, the introduction of agents
such as thalidomide, lenalidomide and bortezomib has signifi-
cantly improved survival for patients with multiple myeloma’. Se-
lection of the most appropriate treatment depends on the patient's
risk stratification and eligibility for autologous stem cell transplan-
tation®’.

Depending on their overall clinical status, a two- or three-drug
combination regimen based on bortezomib, lenalidomide or tha-
lidomide is recommended for patients who not eligible for trans-
plantation®”?®. In case of relapse or progression, most clinical prac-
tice guidelines recommend repeating the same treatment or to
consider switching to another therapy (lenalidomide/dexame-
thasone or bortezomib/pegylated doxorubicin)®”8. Against this
background, the objective of this study is to estimate the incre-
mental cost-effectiveness ratio of lenalidomide in combination
with dexamethasone versus bortezomib in combination with dex-
amethasone for the second line treatment of patients with multiple
myeloma who have received previous treatment with bortezomib,
from the perspective of the Chilean National Health Service.

Methods

A Markov model, previously submitted to the National Institute
for Health and Care Excellence (NICE), was adapted to the Chil-

ean setting’.

The model estimates the costs and clinical benefits of lenalidomide

plus dexamethasone versus bortezomib plus dexamethasone for
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the treatment of multiple myeloma patients not eligible for trans-
plantation, who were previously treated with bortezomib®. All in-
puts used in the model were validated by two hematologists with
extensive experience in the treatment of multiple myeloma in
Chile (CP and CG). The present work was developed in accord-
ance with the Consolidated Health Economic Evaluation Report-
ing Standards reporting guidelines'.

Model structure

The present Markov model simulate the clinical course of a hypo-
thetical cohort of patients from treatment assignment until the
end of the time horizon (25 years).

The model design was selected based on the recommendations of
the International Society for Pharmacoeconomics and Outcomes
Research, according to which, the use of state-transitioning mod-
els is appropriate when the conceptualization of the disease re-
quires the use of a long-time horizon and implies the transition
between different health states'!. Likewise, Markov models should
be preferred when the analysis requires the simulation of several
consecutive treatment lines'>.

From the time they are they are entered into the model, patients
may transition between four possible health states (Figure 1).

Briefly, all patients start in the preprogression on-treatment state,
corresponding to stable patients on treatment (lenalidomide in
combination with dexamethasone or bortezomib in combination
with dexamethasone). In each model cycle, patients may remain
in the state they are in, or transition to one of the following health
states:

e  preprogression off-treatment: corresponding to patients who have
experienced treatment failure and will therefore switch to the next
treatment line;

e  progression: corresponding to patients with progressive disease. Ac-
cording to MMO009/010 clinical trials, progressive disease was de-
fined as an increase of at least 25% in M protein from nadir; an
absolute increase in serum M protein of more than 500 mg per dec-
iliter, as compared with the nadir value; an absolute increase in uri-
nary M protein of more than 200 mg per 24-hour period; or either
a new bone lesion or plasmacytoma (or an increase in the size of such
lesions), or a serum calcium level of more than 11.5 mg per deciliter
(2.9 mmol per liter) !>

e  death.

Transition probabilities between health states were obtained from
the progression-free survival, time to failure, and overall survival
curves reported by the MM-009 and MM-010 trials, which eval-
uated the efficacy of lenalidomide plus dexamethasone versus pla-
cebo plus dexamethasone in previously treated patients, and by a

retrospective study on retreatment with bortezomib!'>!%1.
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Figure 1. Health states included in the model
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Source: personal collection

Compared treatments

The present analysis compares the costs and clinical outcomes as-
sociated with lenalidomide plus dexamethasone versus bortezomib
plus dexamethasone in the second line treatment of multiple my-
eloma patients. The model assumes that all patients have received
a first line of treatment with bortezomib. Patients are then as-
signed to receive lenalidomide plus dexamethasone or bortezomib
plus dexamethasone until failure (following the recommendations

Table 1. Components of BSC used in the model

Death

of the Summary of Product Characteristics, treatment with borte-
zomib was limited to a maximum of 8 cycles'). In the third line,
patients treated with bortezomib receive lenalidomide plus dexa-
methasone, while patients treated with lenalidomide plus dexame-
thasone receive Best Supportive Care, a mix of treatments consist-
ing of chemotherapeutic agents (cyclophosphamide, melphalan,
cisplatin, doxorubicin, etoposide) and, eventually, lenalidomide
(Table 1)'7!8. In the fourth line, both arms receive Best Supportive
Care.

Components of BSC Frequency Source
3rd Jine after lenalidomide plus dexamethasone

e Dexamethasone 56.3%

e Prednisolone 6.3%

e Prednisone 6.3%

e Cisplatin 12.5%

e Cyclophosphamide 62.5% Experts, [17]
e Doxorubicin 12.5%

e Etoposide 31.3%

e Melphalan 18.8%

4th line

e Cyclophosphamide 14.3%

e Thalidomide 28.6%

e Melphalan 14.3% Experts, [17]
e Len/Dex 42.9%

3rd line: third line

4th line: fourth line

BSC: Best supportive care

Len/Dex: Lenalidomide/dexamethasone
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. not eligible for transplantation who have previously been treated
Population . .
with bortezomib.

As mentioned above, first-line treatment in patients with multiple . . o .
The sociodemographic and clinical characteristics of the popula-

tion were obtained from MM-009 and MM-010 clinical trials'>"4.
However, in order to adjust survival curves and calculations of

myeloma who are not eligible for transplantation consists of a two-
or three- drugs regimen based on bortezomib, lenalidomide or

halidomide. I f rel ion, eith ing th
Za; le otr;:; :r:n eztca(s:; oS ;(zti[})lsii ;r F:Oifszi); iﬁe::pr;p??;:fi;: body surface area (BSA) to the Chilean population, the proportion
mide/dexamethasone or bortezomib/pegylated ~doxorubicin) of 'men and v'vomen with muldple my.eloma and their a;;f;fage
should be considered®”®. In this light, the population considered weight and height were taken from the literature (Table 2)".

in the present analysis consists of patients with multiple myeloma

Table 2. Parameters used in the model

Variable Base scenario OWSA PSA distribution Source
Demographic characteristics

e Proportion of men/women (%) 47%/53%

e Average age 62.7 Cl (95%) Normal [19,20]
e Average height (cm) 162.7 !

e Average weight (kg) 72.3

Efficacy

OS Len/Dex (median, months) 29.6 Normal multivariate

PFS Len/Dex (median, months) 11.1 £20% [13,15]
0S Bor/Dex (HR) 1.894 - Log-normal !
PFS Bor/Dex (HR) 1.105 Log-normal

Duration of treatment

e Len/Dex Until failure

e Bor/Dex Until failure*

e 3rd line BSC after Len/Dex (weeks) 17.2 C1(95%) Normal/Log-normal [16,18]
e 4th line BSC (weeks) 16.8

Quality of life (EQ-5D utilities)

e Pre-progression 0.81

e Pre-progression after 2 years 0.77 C1 (95%) Beta [21]
e Progression 0.64

Discount rate 3% 0-6% - [22]

*The model assumes that Bor/Dex is administered until treatment failure or up to a maximum of 8 cycles, depending on what occurs first. Bor/Dex:
Bortezomib/dexamethasone

BSC: Best supportive care

EQ-5D: European Quality of Life-5 Dimensions
Cl: confidence interval

HR: hazard ratio

Len/Dex: Lenalidomide/dexamethasone

OS: overall survival

OWSA: one-way sensitivity analysis

PFS: progression-free survival

PSA: probabilistic sensitivity analysis.

Time horizon and studv perspective (Fondo Nacional de Salud) and the latter mainly consisting of pri-
Y persp vate health insurance plans referred to as Health Provision Insti-

Cycle length was set at 28 days, in accordance with the length of
the cycles of the main treatments. This choice is in line with the
recommendations of the International Society for Pharmacoeco-
nomics and Outcomes Research, according to which “Cycle
length should be short enough to represent the frequency of clin-
ical events and interventions”'!. Altogether, the model is com-
posed of 326 cycles corresponding to a 25-year time horizon, long
enough to capture the relevant costs and clinical outcomes.

The Chilean health system comprises a public and a private com-
ponent: the former corresponding to the National Health Fund

ME§

tutions (Instituciones de Salud Previsionales)*. In the present anal-
ysis, the perspective of the Chilean public health system was
adopted.

Discount rate
A discount rate of 3% was applied to the costs and benefits?.

Efficacy

The model uses transition probabilities between the different
health states to estimate life-years gained over the time horizon.
These probabilities are obtained from the overall survival and pro-
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gression-free survival curves for each of the treatments. A system-
atic review of the literature was conducted to identify available ev-
idence regarding the efficacy of the treatments evaluated®. The
lenalidomide plus dexamethasone curves were modeled using
pooled results from the MM-009 and MM-010 trials and param-
eterized using Gompertz (overall survival) and Gamma (progres-
sion-free survival) distributions'>'%'>. In the absence of a direct
comparison between bortezomib plus dexamethasone and lenalid-
omide plus dexamethasone, the overall survival and progression-
free survival curves for bortezomib plus dexamethasone were con-
structed using the hazard ratios for the indirect comparison be-
tween the MM-009/MM-010 trials and the retrospective study of
bortezomib re-treatment'>'*". The hazard ratios were calculated
as the ratio between the median survival for both treatments, after

Table 3. Pharmacological costs

adjusting the efficacy of lenalidomide plus dexamethasone to the
characteristics of the comparator study population (Table 2).

The quality-adjusted life-years are estimated as the sum of the
years of life spent in each health state, weighted by its uility value.
Utility data, together with disutility data associated with adverse

events, were taken from the literature?»26-27:28.29:30,

Costs

Total costs were calculated as the sum of pharmacological (Table
3), resource use (Table 4) and adverse events costs (Table
5)16:17:1831,32,333435 Resource use costs include the costs associated
with follow-up testing and monitoring, administration, visits and

palliative care (Table 6).

Treatment Administration route Dose Units Unit cost CLP2018 (USS) Source
182 141.52
> Mg 21 (300.74)
omg 2 178,06369
Lenalidomide Oral s " 501 248.91 [31]
€ (332.29)
150 377.72
25me 21 (248.29)
44 490.00
~ *
G-CSF WY 300 pg 1 (73.46) [31]
50
Dexamethasone Oral 4 mg 100 130.22 [31]
500 (0.22)
. 746 685.44
Bortezomib v 3.5mg 1 (1232.87) [31]
Cyclophosphamide Oral 50 mg 100 1(901'3222) [31]
500 me ; 6259
Cyclophosphamide 1% ) [31]
1000 m 1 8081.94
& (13.34)
1Y 50 mg 1 12Z251%8£9)
Melphalan . [31]
Oral 2m 25 1512.39
3 (2.50)
3656.40
100 mg 1 (6.04)
. 7312.79
Etoposide v 200 mg 1 (12.07) [31]
18 281.99
5000 mg 1 (30.19)
3749.37
10 mg 1 (6.19)
.. 5894.89
Doxorubicin v 50 mg 1 (9.73) [31]
23 579.55
200 mg 1 (38.93)
om it
Cisplatin v oo . 15 058.83 [31]
g (24.86)
3589.65
Vincristine v 1me ! (5.93) (31]
2mg 1 7179.30 [31]

ME§
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Methyl-prednisolone v 40 mg 1
Prednisone Oral 5mg 100
Prednisolone* Oral 5mg 28
Thalidomide Oral 50 mg 28

(11.85)
5928.40
(9.79)
7.41
(0.01)
741.05
(1.22)
327.82
(0.54)

(31]
(31]
(31]

(31]

*Administered to 20% of patients.Tcisplatin, doxorubicin and etoposide are administered intravenously while cyclophosphamide, dexamethasone,
melphalan, prednisone, prednisolone and thalidomide are administered orally; IV: intravenous; G-CSF: granulocyte colony stimulating factor; BSC:

best supportive care.

Table 4. Frequency of resource use and associated costs

Resource Frequency per year (n)  Unit Cost CLP2018 (USS)  Source (frequency)  Source (cost)
Follow-up tests

e Hematology visits 15 14 340.00 (23,68) Experts, [13,14] [32]
¢ Complete blood count 12 3490.00 (5,76) Experts, [13,14] [33]
¢ Blood biochemistry 12 4620.00 (7,63) Experts, [13,14] [33]
eProtein electrophoresisis 10 5150.00 (8,50) Experts, [13,14] [33]
¢ Immunoglobulins (IgA, 1gG, 1gM, gn) 12 3850.00 (6,36) Experts, [13,14] [33]
¢ Immunoelectrophoresis of kappa and lambda

free (Bence Jones) or bound light chains 10 4300.00(7,10) Experts, [13,14] [33]
Administration route

e Subcutaneous™ 15t dose 1250.00 (2,06) Experts, [13,14] [33]
e Oral - 0 Experts, [13,14] N.A
Palliative care* - 188 900.00 (311.90) Experts, [13,14] [34]

T Applies exclusively to the administration of the first dose and assumes the cost of a visit or follow-up visit with a nurse, midwife or nutritionist
*Applied to 20% of patients; assumes the cost of a cycle of palliative care for advanced cancer (8 weeks).

Table 5. Frequency of and cost associated with the management of adverse events (grade 3-4)

Frequency
Lenalidomide Bortezomib N Aggregate cost Source (frequency
Adverse Event Grade Grade Grade Grade Disutility CLP2018 (USS) and disutility Source (cost)
3 4 3 4
Anemia 0.41% 0.07% 1.35% 0.23% 0.310 5280633.48 (8718.95) Experts, [27] [35]
Hypercalcemia* 1.14% 1.14% 1.14% 1.14% 0.000 33300.94 (54.98) Experts [31]
Pneumonia 0.21% 0.05% 0.41% 0.15% 0.190 N.A. Experts, [29] N.A.
Thrombocytopenia 0.58% 0.08% 1.72%  1.47% 0.310 N.A. Experts, [26] N.A.
Neutropenia 1.64% 0.34% 2.57% 0.87% 0.145 N.A. Experts, [28] N.A.
Diarrhea 0.07% 0.00% 0.59% 0.05% 0.000 N.A. Experts, [28] N.A.
Constipation 0.08% 0.02% 0.05% 0.00% 0.000 N.A. Experts, [26] N.A.
Peripheral neuropathy 0.10% 0.00% 1.09% 0.03% 0.065 N.A. Experts, [29] N.A.
Deep vein thrombosis T 0.41% 0.02% 0.08% 0,00% 0.150 37 030.16 (61.14) Experts, [29] [31]

* Assumes costs for bisphosphonates (pamidronate 90 mg/4h every 4 weeks)[31,36]; T Assumes pharmaceutical costs for anticoagulant therapy
plus subsequent follow-up[8]. Pharmacological costs were obtained from the Chilean Transparent Public Procurement (Mercado Publico de Chile

Compra) database([31].

ME
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Table 6. Costs and benefits associated with Len/Dex and Bor/Dex treatment

Components

Len/Dex CLP2018 (USS)

Bor/Dex CLP2018 (USS) Difference CLP2018 (USS)

Costs

Pharmacological costs

62 411 697.45 (103 049.12)

Administration 0.0 (0.0)
Monitorin 2183 919.89
& (3605.91)
Palliative care 35420.86
(58.48)
0.0

rd |j H H
3rd |ine Lenalidomide (0.0)
N 117 233.39
Third-line chemotherapy (193.57)
. 3578 771.85
Fourth-line (5908.98)
Adverse events 491 149.46
(810.95)
68 818 192.92
Total cost (113 627.00)

Health Outcomes
Life-years gained 4.69
Quality-adjusted life-years gained 3.09
. . 8410 266.92
Incremental cost-effectiveness ratio (13 886.35)
Incremental cost-utility ratio 14271 896.16
y (23 564.59)

39 464 806.62
(65 161.08)
65 883.71
(108.78)
1411 703.61
(2330.89)
36 862.75
(60.86)
12 533 673.06
(20 694.58)
0.0
(0.0)
2 853 856.28
(4712.06)
586 809.02
(968.89)

56 953 595.06 11 864 597.86

(94 037.14) (19 589.86)

3.28 1.41
2.26 0.83

All costs were estimated in Chilean pesos ($) and adjusted to 2018.

Exchange and conversion rates were obtained from the Central
Bank of Chile website on the 28 of March 2018?.

Pharmacological costs were obtained from the Chilean Transpar-
ent Public Procurement (Mercado Piblico de Chile Compra) data-
base®. For each of the drugs considered, the costs of different bids
were obtained to calculate an average cost per milligram.

Doses and frequency of administration were obtained from the
Summary of Product Characteristics for each drug and were ad-
justed according to the experts’ recommendations. Resource use
costs were based on the National Health Fund (Fondo Nacional de
Salud) fees for 2018%>%, The frequency of resource use was ob-
tained from the MM-009 and MM-010 trials and validated by the

experts'>14,

Outcomes variables

The incremental cost-effectiveness and cost-utility ratios were cal-
culated as the ratio between the incremental cost and the incre-
mental life-years/quality adjusted life years gained of lenalidomide
plus dexamethasone versus bortezomib plus dexamethasone.

ME

Sensitivity analysis

A One-Way Sensitivity Analysis and a Probabilistic Sensitivity
Analysis were conducted to evaluate the consistency of the results
under the uncertainty or variability in the input data. The former
shows the results obtained when varying each of the parameters,
one at a time, between a defined minimum and maximum value.
These values were obtained from the 95% confidence interval or
by incorporating a +20% variation in the base case value. With
respect to the discount rate, the One-Way Sensitivity Analysis al-
lows a variation between 0 and 6%, in accordance with the Chil-
ean Ministry of Health’s guidance on the conduct of economic
evaluations®. The Probabilistic Sensitivity Analysis performed
corresponds to a Monte Carlo simulation encompassing 1000 it-
erations, in which random values are assigned to each of the
model’s parameters according to their own probability distribu-

tion (Table 2).

Results

Table 6 shows the benefits and costs for the two treatment cohorts.
Over the time horizon, the cumulative number of life-years gained
for the patients receiving lenalidomide plus dexamethasone was

4.69 (3.09 quality adjusted life-years) versus 3.28 (2.26 quality
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adjusted life-years) for those receiving bortezomib plus dexame-
thasone. The cost of treatment with lenalidomide plus dexame-
thasone was 68 818 192.92 CLP (113 627.00 US$) versus 56 953
595.06 CLP (94 037.14 US$) for the comparator. The cumulative
costs for the two treatment arms are presented in Table 6. The
results show that lenalidomide plus dexamethasone is more effec-
tive and more expensive compared to bortezomib retreatment,
providing 1.41 incremental life-years gained (0.83 quality ad-
justed life-years) at an incremental cost of 11 864 597.86 CLP (19
589.86 US$) (Table 6).

The World Health Organization® suggests that interventions are
highly cost-effective, provided that their incremental cost-effec-
tiveness ratio lie below the threshold of one Gross Domestic Prod-
uct (GDP) per capita (in the Chilean setting: 9 136 835.90 CLP
[15 086 USS$]) per quality adjusted life-year gained®. By contrast,
it classifies as not cost-effective those exceeding three times the
GDP per capita (in the Chilean setting: 27 410 507.70 CLP [45
258 US$]) per quality adjusted life-year gained®®*. In this light,
lenalidomide plus dexamethasone can be regarded as a potentially
cost-effective alternative to bortezomib retreatment, resulting in
an incremental cost-effectiveness ratio lower than 1 GDP per cap-
ita (8 410 266.92 CLP [13 886.35 US$]/life-year gained) and an
incremental cost-utility ratio below 3 GDP (14 271 896.16 CLP
[23 564.59 US$]/quality adjusted life-year gained).

ME§

The One-Way Sensitivity Analysis shows that the variables with
the greatest impact on the results of the analysis are time to treat-
ment failure and overall survival in patients who have received two
or more prior therapies. To be specific, an increase or decrease of
20% in time to treatment failure would cause the incremental
cost-utility ratio (baseline value) to fluctuate between 4 579 321
CLP (7 561.00 US$) and 22 799 751 CLP (37 645.09 USS$).
Moreover, a £20% variation in OS would result in the incremen-
tal cost-utility ratio fluctuating between 982 787 CLP (16 482.77
US$) and 23 990 535 CLP (39 611.22 US$) (Figure 2). The re-
sults of the probabilistic sensitivity analysis indicate that, in 98.4%
of the simulations, lenalidomide plus dexamethasone would be
cost-effective versus bortezomib plus dexamethasone, with an in-
cremental cost-utility ratio below the threshold of 27 410 507.70
CLP (45 258 US$) (Figure 3).
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Figure 2. One-way sensitivity analysis

Incremental cost-utility ratio (14 271 896.16 CLP base case)

200 000 CLP 10 200 000 CLP 20200 000 CLP
TTF parameter (gamma curve): 2+ prior therapies |4 579 321 CLP 22799 751 CLP
OS parameter (gompertz curve): 2+ prior therapies 9982 787 CLP 23990 535 CLP
TTF parameter (gamma curve): In(sigma) 8950982 CLP 18 299 876 CLP
TTF parameter (gamma curve): kappa 9471021 CLP 17 850 238 CLP
Bortezomib hazard ratio [PFS] 9797 918 CLP 17 190 508 CLP
OS parameter (gompertz curve): gamma 11 683 260|CLP 16 592 181 CLP
Annual discount rate: costs 12 453 284 CLP 16 524 474|CLP
Annual discount rate: health outcomes 12 412 975 CLP 16 237 102 CLP
Proportion of patients on treatment interruption 12 564 839 CLP 15 840 268 CLP
TTF parameter (gamma curve): Constant term 13 123 290 CLP 15038 633 CLP
Lower limit W Upper limit

Source: Personal collection
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Figure 3. Results of the probabilistic sensitivity analysis: incremental cost-effectiveness scatter plot

Incremental cost

30 000 000 CLP -

20 000 000 CLP -

10 000 000 CLP -

0 CLP =

0,5
Deterministic result

Willingness to pay of 1 GDP

Incremental quality adjusted life-years

=]

T
1,5
Individual data point

Willingness to pay of 3 GDPs

Source: personal collection
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Discussion

Analyzing the costs and benefits of the currently available options
for multiple myeloma treatment is essential to ensure an efficient
resource allocation. This study shows that, from the perspective of
the Chilean national health system, lenalidomide plus dexame-
thasone is a cost-effective option for the second line treatment of
patients with multiple myeloma who are not eligible for transplan-
tation, as it provides a significant increase in survival without ex-
ceeding the willingness-to-pay threshold of 3 times the GDP per
capita per quality adjusted life-year gained™.

Obur results are consistent with those reported by other studies that
have assessed the cost-effectiveness of lenalidomide plus dexame-
thasone in other settings**'. In a study conducted in Norway, le-
nalidomide plus dexamethasone was shown to be cost-effective
versus bortezomib, providing a greater number of life-years gained
(4.06 versus 3.11) and quality adjusted life-years gained (2.95 ver-
sus 2.19) at an incremental cost of 188 245 NOK?*!'!| with an es-
timated incremental cost-effectiveness ratio of 198 714 NOK*'!/
life-year gained and an incremental cost-utility ratio of 247 078
NOK?'!/ quality adjusted life-year gained®.

Similarly, a study conducted in the Greek setting estimated an in-
crease of 0.99 in life-year gained and 0.79 in quality adjusted life-
year gained in favor of lenalidomide plus dexamethasone, with an
incremental cost of 28 741 € and estimated incremental cost-ef-
fectiveness and cost-utility ratios of 29 415 €/life-year gained and
38 268 €/quality-adjusted life-year gained, respectively*'. Based on
these results, the authors concluded that treatment with lenalido-
mide plus dexamethasone would be cost-effective versus borte-
zomib, considering a willingness-to-pay threshold of three times
the GDP per capita in Greece (60 000 €2°'%/ quality-adjusted life-
year gained).

It should be noted that, in contrast to the present study, the data
on the efficacy of bortezomib used in the Norwegian and Greek
analyses were taken from the APEX clinical trial, that compared
the efficacy of bortezomib versus high-dose dexamethasone in pa-
tients with previously treated multiple myeloma*?. However, in
the APEX trial, prior treatment with bortezomib was an exclusion
criterion for the study, thus, in our analysis it was not deemed
appropriate to use this source since the population included in that
study differs substantially from the population of interest (patients
previously treated with bortezomib).

By contrast, in a study conducted in the Swedish setting, treat-
ment with bortezomib was deemed to be dominant with respect
to lenalidomide plus dexamethasone, as it was associated with a
greater number of quality adjusted life-year gained (2.95 versus
2.91 months) and generated savings of 546 126 SEK*°'°. The di-
vergence between these results and those of our analysis is proba-
bly due to methodological differences between the studies®®. To
be specific, the Swedish analysis only considers three possible

ME§

health states (preprogression, progression and death) and uses par-
ametric survival analysis techniques (partitioned survival model)
in which the proportion of patients in each state is calculated using

parametric equations®.

Conversely, a state-transition model (i.e. Markov model) was cho-
sen in our analysis. This choice is justified by the extension of the
time horizon and the nature of the disease, which entails that pa-
tients may experience phases of stability (preprogression with or
without treatment) and progression (progression).

This choice is also in line with what is reccommended by the Inter-
national Society for Pharmacoeconomics and Outcomes Research
in its Task Force, which states that "if the conceptualization of the
health problem involves representing the disease or the treatment
process as a series of health conditions, state transition models are

"I Likewise, state transition model are particularly

appropriate
useful when long time horizons are used, as is the case in the pre-
sent analysis''. Finally, a recent study suggests that, compared to
other designs, Markov's models are more appropriate when the
analysis requires the simulation of several consecutive treatment

lines!?.

This study is not free of limitations. In the absence of controlled
clinical trials that assess the efficacy of retreatment with borte-
zomib in patients with previously treated multiple myeloma, the
data on the efficacy of bortezomib plus dexamethasone have been
obtained from a retrospective study of re-treatment with borte-
zomib conducted in multiple myeloma patients from Germany
and Switzerland®. The sample size (n = 42) and the study design
may have introduced some uncertainty into the analysis; neverthe-
less, the study provides data regarding the effectiveness of borte-
zomib in routine clinical practice, giving additional external valid-
ity to the analysis and allowing the generalization of the results.
Likewise, the consistency of the results of this study with those
obtained in the Greek and Norwegian settings indicates that the
choice of the retrospective study for the estimation of the efficacy
of bortezomib does not entail an underestimation of the clinical
benefits associated with this treatment. Another possible limita-
tion of this analysis is related to the characteristics of the popula-
tion included in the MM-009/010 trials, from which the efficacy
data for lenalidomide plus dexamethasone treatment were tak-
en'!“. In the mentioned studies, a lower proportion of patients
had received only one prior treatment regimen before receiving
lenalidomide treatment, so that the population included in these
trials may differ from the population of interest. Nevertheless, af-
ter reviewing the efficacy sources used in the model, the NICE
Evidence Review Group determined that, in spite of these differ-
ences, the results of the MM-009/10 trials could be extrapolated
to the population of interest without compromising the generali-
zation of results’. All things considered, despite possible uncertain-
ties associated with the efficacy data used, the sensitivity analyses
indicate that the results obtained are robust. In particular, the one-
way sensitivity analysis shows that, for the majority of the variables
assessed, the variation brought into the base case values does not
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affect the cost-effectiveness of lenalidomide plus dexamethasone
versus bortezomib. Likewise, the probabilistic sensitivity analysis,
which evaluated the effect of simultaneous variation of all of the
model’s parameters on the results of the analysis, showed that
treatment with Len/Dex had a 98.4% probability of being cost-
effective versus bortezomib when a willingness-to-pay threshold of
27 410 507.70 CLP (45 258 US$) was taken into account.

In conclusion this study suggests that, from the perspective of the
Chilean national health system, lenalidomide offers a potentially
efficient alternative for the second-line treatment of patients with
multiple myeloma who are not eligible for transplantation, as it
provides greater survival and involves a cost/life-year gained lower
than 1 GDP per capita and a cost/quality adjusted life-year gained
lower than three times the Chilean GDP per capita.
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