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Abstract

Objective To evaluate the cost effectiveness of dabrafenib

versus dacarbazine and vemurafenib as first-line treatments

in patients with BRAF V600 mutation-positive unresec-

table or metastatic melanoma from a Canadian healthcare

system perspective.

Methods A partitioned-survival analysis model with three

mutually exclusive health states (pre-progression, post-

progression, and dead) was used. The proportion of patients

in each state was calculated using survival distributions for

progression-free and overall survival derived from pivotal

trials of dabrafenib and vemurafenib. For each treatment,

expected progression-free, post-progression, overall, and

quality-adjusted life-years (QALYs), and costs were cal-

culated. Costs were based on list prices, a clinician survey,

and published sources. A 5-year time horizon was used in

the base case. Costs (in 2012 Canadian dollars [CA$]) and

QALYs were discounted at 5 % annually. Deterministic

and probabilistic sensitivity analyses were conducted.

Results Dabrafenib was estimated to yield 0.2055 more

QALYs at higher cost than dacarbazine. The incremental

cost-effectiveness ratio wasCA$363,136/QALY. Inprobabilistic

sensitivity analyses, at a threshold of CA$200,000/QALY, there

was an 8.2 % probability that dabrafenib is cost effective versus

dacarbazine. In deterministic sensitivity analyses, cost effec-

tiveness was sensitive to survival distributions, utilities, and time

horizon, with the hazard ratio for overall survival for dabrafenib

versus dacarbazine being the most sensitive parameter. Assum-

ing a class effect for efficacy of BRAF inhibitors, dabrafenib was

dominant versus vemurafenib (less costly, equally effective),

reflecting its assumed lower daily cost. Assuming no class effect,

dabrafenib yielded 0.0486 more QALYs than vemurafenib.

Conclusions At a threshold of CA$200,000/QALY, da-

brafenib is unlikely to be cost effective compared with dacar-

bazine. It is not possible to make reliable conclusions regarding

the relative cost effectiveness of dabrafenib versus vemurafenib

based on available information.

Key Points for Decision Makers

From a Canadian public healthcare system

perspective, dabrafenib was estimated to provide

more quality-adjusted life-years (QALYs;

discounted) at a higher cost than dacarbazine. At a

threshold of CA$200,000/QALY, dabrafenib is not

cost effective compared with dacarbazine.

Based on list prices, the expected lifetime cost of

melanoma treatment with dabrafenib is likely to be

less than that with vemurafenib. However, there is

uncertainty regarding the actual costs of vemurafenib

to Canadian provinces and the relative effectiveness

of the two BRAF inhibitors. It is therefore not

possible to make reliable conclusions regarding the

relative cost effectiveness of dabrafenib versus

vemurafenib based on available information.
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1 Introduction

Approximately 60 % of melanomas harbor BRAF substi-

tution mutations of valine (V) for glutamate (E) at residue

600 (V600E) [1, 2]. Vemurafenib and dabrafenib are orally

available, small-molecule inhibitors of mutant BRAF

kinase that have antitumor effects against melanoma cell

lines with BRAF V600 mutations [2].

BRAF Inhibitor in Melanoma (BRIM)-3 (Clinical-

Trials.gov identifier: NCT01006980) was a phase III,

randomized, open-label study comparing vemurafenib

(960 mg orally twice daily) to dacarbazine (1,000 mg/m2

intravenously every 3 weeks) in previously untreated

patients with BRAF V600E mutation-positive metastatic

melanoma [3]. In the interim analyses of overall survival

(OS) and progression-free survival (PFS), vemurafenib

improved OS (hazard ratio [HR], 0.37; 95 % confidence

interval [CI], 0.26–0.55; p \ 0.001) and PFS (HR, 0.26;

95 % CI, 0.20–0.33; p \ 0.001; median PFS, 5.3 vs

1.6 months) [3]. The data and safety monitoring committee

subsequently recommended that patients receiving dacar-

bazine be allowed to cross over to receive vemurafenib.

Based on these results, vemurafenib was approved for

treatment of BRAF V600 mutation-positive unresectable or

metastatic melanoma by Health Canada and has since

become the standard of care for these patients in many

Canadian provinces [4]. PFS and OS were subsequently

updated based on a February 2012 data cut. Based on the

February 2012 data, the HR for PFS was 0.38 (95 % CI,

0.32–0.46; p \ 0.0001) [5, 6]. The HR for OS was 0.76

(95 % CI, 0.63–0.93; p \ 0.01) without adjustment for

crossover and 0.64 (95 % CI, 0.53–0.78; p \ 0.0001)

adjusting for crossover using the rank-preserving structural

failure time model (RPSFTM) approach [6].

BREAK-3 (ClinicalTrials.gov identifier:

NCT01227889) was a phase III, randomized, open-label

study comparing dabrafenib (150 mg orally twice daily)

with dacarbazine (1,000 mg/m2 intravenously every

3 weeks) in previously untreated patients with BRAF

V600E mutation-positive metastatic melanoma [7]. At the

December 2011 cut-off date, the estimated median PFS

was 5.1 months for dabrafenib and 2.7 months for

dacarbazine (HR, 0.30; 95 % CI, 0.18–0.51; p \ 0.0001)

[7]. Patients receiving dacarbazine were allowed to cross

over to receive dabrafenib after progression. The HR for

OS was 0.61 (95 % CI, 0.25–1.48), favoring dabrafenib

[7]. At the June 2012 data cut, median PFS was

6.9 months for dabrafenib and 2.7 months for dacarba-

zine (HR, 0.37; 95 % CI, 0.23–0.57; p \ 0.0001) [8]. OS

was subsequently updated again at the December 2012

data cut without adjustment for crossover (HR, 0.76;

95 % CI, 0.48–1.21) [8] and with adjustment for

crossover using the RPSFTM approach (HR, 0.55; 95 %

CI, 0.21–1.43) (unpublished data: Latimer N et al.

2013).1 Dabrafenib was approved by Health Canada for

the treatment of BRAF mutation-positive unresectable or

metastatic melanoma [9].

The objective of this analysis was to compare the cost

effectiveness of dabrafenib with dacarbazine and vemu-

rafenib as first-line treatments for patients with BRAF

V600 mutation-positive metastatic/unresectable melanoma

from a publically funded healthcare system perspective in

Canada.

2 Methods

2.1 Overview

A partitioned-survival analysis model, similar to that used

in prior economic assessments of treatments for advanced

or metastatic cancers [10, 11], including the recent evalu-

ation of the cost effectiveness of vemurafenib in BRAF

mutation-positive metastatic melanoma included in

Roche’s submission to the National Institute for Health and

Clinical Care Excellence (NICE) [12], was used (Fig. 1).

The structure of the model used in the Roche submission to

the pan-Canadian Oncology Drug Review (pCODR) was

not reported, but was likely the same as that used in their

submission to NICE. The population of interest was treat-

ment-naı̈ve patients with BRAF V600E mutation-positive

metastatic melanoma eligible for treatment with a BRAF

inhibitor. The comparators of interest were dabrafenib,

dacarbazine, and vemurafenib. The time horizon was

260 weeks (5 years), beginning with the start of treatment,

Fig. 1 Schematic of a partitioned-survival model

1 Latimer N, Abrams K. Adjusting for treatment crossover in the

BREAK-3 clinical trial—stage 1 feasibility analysis results, February

2013 update. 2013.
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which was selected to be consistent with that recommended

by the Economic Guidance Panel (EGP) of pCODR in their

assessment of the cost effectiveness of vemurafenib

because of uncertainty of outcomes beyond this point [13].

A Canadian publicly funded healthcare system perspective

was used, which considered direct healthcare costs related

to treatment of metastatic melanoma. The primary measure

of cost effectiveness was the incremental cost per quality-

adjusted life-year (QALY) gained with dabrafenib versus

dacarbazine and versus vemurafenib. Costs and QALYs

were discounted using a 5 % annual rate [14]. The cost-

effectiveness analysis presented here did not directly

involve human or animal studies, and therefore was exempt

from approval by an ethics committee.

2.2 Model Structure

With the partitioned-survival analysis modeling approach,

patients are assumed to be in one of three mutually

exclusive health states: alive with no progression (PFS),

alive with progression (post-progression survival [PPS]),

or dead. The proportion of patients in each health state

over time (the model used a 1-week cycle duration) was

calculated using empirical and/or parametric survival

distributions for PFS and OS. Costs and health-related

quality of life (HRQoL) were assumed to depend on

treatment and expected time in each disease state.

Expected PFS and OS were calculated as the area under

the curve (AUC) for the PFS and OS distributions,

respectively. Expected PPS was calculated as the area

between the PFS and OS curves or the difference

between expected PFS and expected OS. The model

allowed for the consideration of ‘one-off’ costs and

decrements in HRQoL associated with treatment initia-

tion, adverse events (AEs), progression, and death.

The model was used to generate estimates of expected

costs, progression-free life-years (PFLYs), post-progres-

sion life-years (PPLYs), overall life-years (LYs), lifetime

costs, and QALYs for each comparator; the differences

between dabrafenib and dacarbazine and dabrafenib and

vemurafenib with regard to these outcomes; and the

incremental cost-effectiveness ratios for dabrafenib versus

dacarbazine and dabrafenib versus vemurafenib.

2.3 Model Estimation

Literature to inform the model inputs was identified from

systematic reviews [15] supplemented by targeted (i.e.,

non-systematic) reviews to identify specific parameter

estimates. Model inputs are summarized in Table 1 [16–

20] and detailed below. Additional details regarding the

parameter estimates used in the model are provided in the

electronic supplementary material.

2.3.1 Estimation of Progression-Free Survival and Overall

Survival

For estimation purposes, PFS and OS were divided into

two main segments: the trial period and the projection

period. PFS for dabrafenib and dacarbazine during the trial

period were based on Kaplan–Meier investigator-assessed

PFS from the June 2012 data cut-off date of BREAK-3

(Fig. 2) [8]. The trial periods for PFS were defined as 71.1

and 53.1 weeks for dabrafenib and dacarbazine, respec-

tively, based on the maximum failure or censoring time for

investigator-assessed PFS in BREAK-3 [7]. PFS for da-

brafenib and dacarbazine during the projection period were

estimated based on log-normal survival distributions fit to

individual patient-level data (IPD) from BREAK-3 using

accelerated failure time regression.

Parametric survival distributions were fit to IPD using

accelerated failure-time regression (SAS PROC LIFEREG,

SAS Institute Inc, Cary, NC, USA). When fitting para-

metric survival distributions to PFS, the exponential,

Weibull, log-logistic, log-normal, and Gamma distributions

were considered. The goodness-of-fit of the distributions

was evaluated based on visual inspection, Akaike Infor-

mation Criterion (AIC), and by comparing the restricted

mean (i.e., AUC) for the fitted distributions with those for

the empirical distributions. The AUC for PFS for da-

brafenib and dacarbazine to end of follow-up was relatively

insensitive to the choice of survival distribution. Not

unexpectedly, the one parameter exponential model did not

generally provide a good fit. Although the three-parameter

Gamma distribution generally provided the best fit, it ten-

ded to generate long-tailed distributions that might bias the

comparison in favor of active treatment. Amongst the

remaining (two parameter) models, the curves and fit sta-

tistics were all very similar. However, the log-normal

tended to provide the best fit (marginally) followed by the

log-logistic. In light of these findings, the log-normal sur-

vival distribution was used for PFS for both dabrafenib and

dacarbazine.

OS for dacarbazine during the trial period was based on

the RPSFTM-adjusted OS for dacarbazine from the

December 2012 data cut-off date of BREAK-3 (PFS data in

BREAK-3 were not updated at the December 2012 data

cut-off) [8, 21]. The RPSFTM approach calculates coun-

terfactual failure times for each patient, reflecting survival

had the patients not received treatment, under the

assumption that patients who cross over achieve the same

benefits as those initially randomized to the active treat-

ment group [22]. The duration of the trial period for OS for

dacarbazine was 37.6 weeks based on the maximum cen-

soring or failure time for the RPSFTM Kaplan–Meier OS

for dacarbazine. Because of the relatively small number of

randomized patients, relatively short follow-up in BREAK-3,
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T
a

b
le

1
M

o
d

el
in

p
u

ts

H
R

s
fo

r
P

F
S

an
d

O
S

S
o

u
rc

e/
re

fe
re

n
ce

P
F

S
S

ee
T

ab
le

S
1

,
E

S
M

H
R

P
F

S
d
a
b
ra

fe
n
ib

v
s

d
a
c
a
rb

a
z
in

e
(9

5
%

C
I)

0
.3

7
(0

.2
4

–
0

.5
8

)

H
R

P
F

S
v
e
m

u
ra

fe
n
ib

v
s

d
a
c
a
rb

a
z
in

e
(9

5
%

C
I)

0
.3

8
(0

.3
2

–
0

.4
6

)

H
R

P
F

S
v
e
m

u
ra

fe
n
ib

v
s

d
a
b
ra

fe
n
ib

(9
5

%
C

I)
1

.0
3

(0
.6

4
–

1
.6

5
)

O
S

S
ee

T
ab

le
S

1
,

E
S

M

H
R

O
S

d
a
b
ra

fe
n
ib

v
s

d
a
c
a
rb

a
z
in

e
(9

5
%

C
I)

0
.5

5
(0

.2
1

–
1

.4
3

)

H
R

O
S

v
e
m

u
ra

fe
n
ib

v
s

d
a
c
a
rb

a
z
in

e
(9

5
%

C
I)

0
.6

4
(0

.4
7

–
0

.8
8

)

H
R

O
S

v
e
m

u
ra

fe
n
ib

v
s

d
a
b
ra

fe
n
ib

(9
5

%
C

I)
1

.1
6

(0
.4

3
–

3
.1

4
)

M
o

d
el

p
ar

am
et

er
D

ab
ra

fe
n

ib
D

ac
ar

b
az

in
e

V
em

u
ra

fe
n

ib
S

o
u

rc
e/

re
fe

re
n

ce

U
ti

li
ty

v
al

u
es

,
m

ea
n

(S
E

)

P
ro

g
re

ss
io

n
-f

re
e

v
er

su
s

p
er

fe
ct

h
ea

lt
h

0
.2

3
3

(0
.0

2
4

)
0

.2
5

0
(0

.0
4

6
)

0
.2

3
3

(0
.0

2
4

)
E

st
im

at
ed

fr
o

m
B

R
E

A
K

-3
E

Q
-5

D
d

at
a

(u
n

p
u

b
li

sh
ed

d
at

a)

P
o

st
-p

ro
g

re
ss

io
n

v
er

su
s

p
ro

g
re

ss
io

n
-f

re
e

0
.0

9
0

(0
.0

5
6

)
0

.0
7

3
(0

.0
4

)
0

.0
9

0
(0

.0
5

6
)

E
st

im
at

ed
fr

o
m

B
R

E
A

K
-3

E
Q

-5
D

d
at

a
(u

n
p

u
b

li
sh

ed
d

at
a)

E
st

im
at

ed
d

ai
ly

co
st

o
f

d
ru

g
,

C
A

$
2

5
3

.3
2

a
,b

1
5

.9
2

c
3

7
2

.3
4

a
,d

IM
S

B
ro

g
an

A
d

m
in

is
tr

at
io

n
/d

is
p

en
si

n
g

co
st

p
er

cy
cl

e
o

f
d

ru
g

,
C

A
$

8
.4

0
2

1
5

.0
1

8
.4

0
L

ei
g

h
l

et
al

.
[1

6
]

O
n

ta
ri

o
M

in
is

tr
y

o
f

H
ea

lt
h

an
d

L
o

n
g

-T
er

m
C

ar
e.

S
ch

ed
u

le
o

f
b

en
efi

ts
fo

r
P

h
y

si
ci

an
S

er
v

ic
es

u
n

d
er

th
e

H
ea

lt
h

In
su

ra
n

ce
A

ct
,

Ja
n

u
ar

y
1

,
2

0
1

3
[2

0
]

M
it

tm
an

n
et

al
.

[1
7
]

O
n

ta
ri

o
D

ru
g

B
en

efi
t

P
ro

g
ra

m
:

D
is

p
en

si
n

g
F

ee
s.

O
n

ta
ri

o
M

in
is

tr
y

o
f

H
ea

lt
h

an
d

L
o

n
g

-T
er

m
C

ar
e,

2
0

1
2

[1
9

]

E
st

im
at

ed
m

o
n

th
ly

co
st

s
o

f
o

th
er

ca
re

as
so

ci
at

ed
w

it
h

tr
ea

tm
en

t,
C

A
$

O
u

tp
at

ie
n

t
v

is
it

s
7

4
.5

1
9

7
.5

3
7

4
.5

1
O

n
ta

ri
o

S
ch

ed
u

le
o

f
B

en
efi

ts
A

4
4

3
[1

8
]

C
o

m
p

le
te

b
lo

o
d

co
u

n
t

7
.7

2
1

0
.1

0
7

.7
2

O
n

ta
ri

o
S

ch
ed

u
le

o
f

L
ab

o
ra

to
ry

F
ee

s
L

3
9

3
[1

8
]

C
o

m
p

le
te

m
et

ab
o

li
c

p
an

el
2

9
.7

2
3

9
.0

2
2

9
.7

2
O

n
ta

ri
o

S
ch

ed
u

le
o

f
L

ab
o

ra
to

ry
F

ee
s

L
1

1
1

,
L

0
4

5
,

L
0

0
5

,
L

2
0

8
,

L
2

2
6

,

L
2

0
4

,
L

0
6

1
,

L
0

5
3

,
L

2
5

1
,

L
0

6
7

,
L

1
9

1
,

L
2

2
3

,
L

2
2

2
,

an
d

L
0

3
0

[1
8
]

L
ac

ta
te

d
eh

y
d

ro
g

en
as

e
4

.4
1

5
.9

0
4

.4
1

O
n

ta
ri

o
S

ch
ed

u
le

o
f

L
ab

o
ra

to
ry

F
ee

s
L

1
4

5
[1

8
]

C
T

sc
an

o
f

ab
d

o
m

en
an

d
/o

r
p

el
v

is
4

3
.6

4
4

4
.9

7
4

3
.6

4
O

n
ta

ri
o

S
ch

ed
u

le
o

f
L

ab
o

ra
to

ry
F

ee
s

X
1

2
6

an
d

X
2

3
3

[1
8
]

C
T

sc
an

o
f

ch
es

t
3

1
.8

0
3

1
.4

8
3

1
.8

0
O

n
ta

ri
o

S
ch

ed
u

le
o

f
L

ab
o

ra
to

ry
F

ee
s

X
1

2
5

[1
8
]

C
T

sc
an

o
f

b
ra

in
5

.4
2

5
.4

2
5

.4
2

O
n

ta
ri

o
S

ch
ed

u
le

o
f

B
en

efi
ts

X
1

8
8

[2
0
]

P
E

T
-C

T
sc

an
2

.8
3

2
.8

3
2

.8
3

O
n

ta
ri

o
S

ch
ed

u
le

o
f

B
en

efi
ts

J7
0

7
[2

0
]

B
o

n
e

sc
in

ti
g

ra
p

h
y

8
.7

5
8

.7
5

8
.7

5
O

n
ta

ri
o

S
ch

ed
u

le
o

f
B

en
efi

ts
J8

5
0

[2
0

]

E
C

H
O

0
.1

6
0

0
.1

6
O

n
ta

ri
o

S
ch

ed
u

le
o

f
B

en
efi

ts
G

3
1

0
-T

ec
h

n
ic

al
C

o
m

p
o

n
en

t
[2

0
]

C
h

es
t

X
-r

ay
6

.5
3

7
.1

8
6

.5
3

O
n

ta
ri

o
S

ch
ed

u
le

o
f

B
en

efi
ts

X
0

9
2

[2
0
]

370 T. E. Delea et al.



T
a

b
le

1
co

n
ti

n
u

ed

M
o

d
el

p
ar

am
et

er
D

ab
ra

fe
n

ib
D

ac
ar

b
az

in
e

V
em

u
ra

fe
n

ib
S

o
u

rc
e/

re
fe

re
n

ce

T
o

ta
l

2
1

5
.4

7
2

5
3

.1
7

2
1

5
.4

7

P
P

S
co

st
s

p
er

m
o

n
th

,
C

A
$

9
3

.9
6

9
3

.9
6

9
3

.9
6

E
st

im
at

ed
fr

o
m

O
n

ta
ri

o
S

ch
ed

u
le

o
f

B
en

efi
ts

[2
0

],
O

n
ta

ri
o

S
ch

ed
u

le
o

f
L

ab
o

ra
to

ry
F

ee
s

[1
8
],

su
rv

ey
o

f
C

an
ad

ia
n

p
h

y
si

ci
an

s
(u

n
p

u
b

li
sh

ed
)

E
x

p
ec

te
d

co
st

o
f

P
T

A
C

T
p

er
p

at
ie

n
t,

C
A

$
S

ee
T

ab
le

s
S

1
5

–
S

1
8

,
E

S
M

V
em

u
ra

fe
n

ib
0

1
3

,2
2

6
0

Ip
il

im
u

m
ab

4
,9

1
8

4
,6

7
6

4
,9

1
8

D
ac

ar
b

az
in

e
2

8
9

1
5

3
2

8
9

T
em

o
zo

lo
m

id
e

1
4

2
0

1
4

2

P
ac

li
ta

x
el

3
1

9
0

3
1

9

C
ar

b
o

p
la

ti
n

1
5

4
0

1
5

4

T
o

ta
l

5
,8

2
2

1
8

,0
5

5
5

,8
2

2

C
A

C
an

ad
ia

n
,

C
I

co
n

fi
d

en
ce

in
te

rv
al

,
C

T
co

m
p

u
te

d
to

m
o

g
ra

p
h

y
,

E
C

H
O

ec
h

o
ca

rd
io

g
ra

m
,

E
Q

-5
D

E
u

ro
Q

o
l

5
-D

o
m

ai
n

h
ea

lt
h

q
u

es
ti

o
n

n
ai

re
,

E
S

M
el

ec
tr

o
n

ic
su

p
p

le
m

en
ta

ry
m

at
er

ia
l,

H
R

h
az

ar
d

ra
ti

o
,

O
S

o
v

er
al

l
su

rv
iv

al
,

P
E

T
p

o
si

tr
o

n
-e

m
is

si
o

n
to

m
o

g
ra

p
h

y
,

P
F

S
p

ro
g

re
ss

io
n

-f
re

e
su

rv
iv

al
,

P
P

S
p

o
st

-p
ro

g
re

ss
io

n
su

rv
iv

al
,

P
T

A
C

T
p

o
st

-t
re

at
m

en
t

an
ti

-c
an

ce
r

th
er

ap
y

,
S

E
st

an
d

ar
d

er
ro

r
a

P
at

ie
n

ts
re

ce
iv

in
g

d
ab

ra
fe

n
ib

an
d

v
em

u
ra

fe
n

ib
w

er
e

as
su

m
ed

to
re

ce
iv

e
a

2
8

-d
ay

su
p

p
ly

o
f

m
ed

ic
in

e
w

it
h

ea
ch

p
re

sc
ri

p
ti

o
n

,
w

it
h

an
y

u
n

u
se

d
m

ed
ic

at
io

n
d

is
ca

rd
ed

b
T

h
e

u
n

it
co

st
o

f
d

ab
ra

fe
n

ib
w

as
es

ti
m

at
ed

to
b

e
C

A
$

6
3

.3
3

p
er

7
5

-m
g

ta
b

le
t

b
as

ed
o

n
li

st
p

ri
ce

s
in

th
e

IM
S

B
ro

g
an

d
at

ab
as

e
(h

tt
p

:/
/w

w
w

.i
m

sh
ea

lt
h

.c
o

m
/p

o
rt

al
/s

it
e/

im
sh

ea
lt

h
?C

U
R

R
E

N
T

_

L
O

C
A

L
E

=
en

_
ca

).
T

h
e

av
er

ag
e

co
st

p
er

2
8

-d
ay

co
u

rs
e

o
f

d
ab

ra
fe

n
ib

is
C

A
$

7
,0

9
2

.9
6

c
T

h
e

av
er

ag
e

u
n

it
co

st
o

f
d

ac
ar

b
az

in
e

w
as

es
ti

m
at

ed
to

b
e

C
A

$
0

.1
7

3
6

p
er

m
g

b
as

ed
o

n
p

o
p

u
la

ti
o

n
-w

ei
g

h
te

d
av

er
ag

es
o

f
li

st
p

ri
ce

s
ac

ro
ss

p
ro

v
in

ce
s

fr
o

m
th

e
IM

S
B

ro
g

an
d

at
ab

as
e.

W
h

en

m
u

lt
ip

le
fo

rm
u

la
ti

o
n

s
o

f
d

ac
ar

b
az

in
e

w
er

e
av

ai
la

b
le

,
th

e
fo

rm
u

la
ti

o
n

w
it

h
th

e
lo

w
es

t
u

n
it

p
ri

ce
w

as
u

se
d

.
T

h
e

av
er

ag
e

co
st

p
er

2
8

-d
ay

co
u

rs
e

o
f

v
em

u
ra

fe
n

ib
is

C
A

$
4

4
5

.8
2

.
N

o
w

as
ta

g
e

o
f

d
ac

ar
b

az
in

e
w

as
as

su
m

ed
b

ec
au

se
it

is
av

ai
la

b
le

in
m

u
lt

ip
le

fo
rm

u
la

ti
o

n
s

as
a

p
o

w
d

er
fo

r
re

co
n

st
it

u
ti

o
n

d
T

h
e

u
n

it
co

st
o

f
v

em
u

ra
fe

n
ib

w
as

es
ti

m
at

ed
to

b
e

C
A

$
4

6
.5

4
p

er
2

4
0

-m
g

ta
b

le
t

b
as

ed
o

n
li

st
p

ri
ce

s
in

th
e

IM
S

B
ro

g
an

d
at

ab
as

e.
T

h
e

av
er

ag
e

co
st

p
er

2
8

-d
ay

co
u

rs
e

o
f

v
em

u
ra

fe
n

ib
is

C
A

$
1

0
,4

2
5

.3
4

Canadian CE of Dabrafenib in Metastatic Melanoma 371

http://www.imshealth.com/portal/site/imshealth?CURRENT_LOCALE=en_ca
http://www.imshealth.com/portal/site/imshealth?CURRENT_LOCALE=en_ca


and recensoring of observations required by the RPSFTM

approach, data on RPSFTM-adjusted OS for dacarbazine

were sparse [7]. Accordingly, projections of OS based on

parametric curves fit to the RPSFTM-adjusted OS data for

dacarbazine (as done for PFS) would be associated with

substantial uncertainty. Therefore, OS for dacarbazine

during the projection period was based on survival data

for 7,635 patients with metastatic melanoma from the

American Joint Committee on Cancer (AJCC) melanoma

registry [23]. The published AJCC survival curves for

patients with metastatic melanoma by site of metastases

(skin, subcutaneous, or distant nodes; lung with or with-

out skin/subcutaneous; and nonpulmonary visceral) were

digitized and then combined by weighting the curves

based on the relative proportions of patients in the cor-

responding stages in the BREAK-3 trial [7]. To facilitate

analyses, the model used a parametric distribution fit to

these data. In fitting the parametric distribution to the

AJCC survival, both Weibull and log-logistic distributions

were explored. The log-logistic curve provided an excel-

lent fit based on visual inspection and AUC and was

therefore used in the model (Fig. 3).

OS for dabrafenib during the trial period was based on

the Kaplan–Meier OS for dabrafenib from the December

2012 data cut-off date of BREAK-3 [8]. Even though the

observed OS data for dabrafenib at this cut-off date

extended to 96 weeks, using OS data for dabrafenib

beyond 37.6 weeks would represent an unadjusted indirect

treatment comparison (ITC) of dabrafenib and dacarbazine

over this period because OS for dacarbazine was based on

AJCC data and would be subject to confounding. There-

fore, the trial period for OS for dabrafenib was assumed to

be equivalent to that for dacarbazine (37.6 weeks). For the

projection period, OS for dabrafenib was calculated by

a

b

Fig. 2 Estimated

a progression-free survival

(PFS) based on the June 2012

cut-off date for BREAK-3 and

b overall survival for

dabrafenib, dacarbazine, and

vemurafenib used in the no class

effect/BRIM-3 based on the

December 2012 data cut-off

date for BREAK-3
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applying an estimate of the HR for dabrafenib versus

dacarbazine to the OS for dacarbazine. To inform estima-

tion of the HR for dabrafenib versus dacarbazine during the

projection period, the HRs observed in the BREAK-3 trial

[7] were compared with those in BRIM-3 [3] to assess

whether there were any similar patterns and whether the

longer follow-up in BRIM-3 might provide some guidance

on the durability of the treatment effect of BRAF inhibitors

in general. Based on an analysis of kernel-smoothed HRs

from the RPSFTM-adjusted analysis of OS in BRIM-3, the

HR for OS for vemurafenib versus dacarbazine was

determined to cross 1.0 at 43.5 weeks (inputs and distri-

butions are shown in the electronic supplementary material,

Table S1). The HR of dabrafenib versus dacarbazine was

therefore assumed to increase linearly from 0.55 (HR for

RPSFTM-adjusted OS for dabrafenib versus dacarbazine in

BREAK-3) at 37.6 weeks (beginning of the projection

period) to 1.00 by 43.5 weeks, then remain at 1.00 for the

rest of the projection period [7].

PFS and OS for vemurafenib were estimated by

applying estimates of the HRs for PFS and OS for

vemurafenib versus dabrafenib to the estimated PFS and

OS distributions for dabrafenib (as described above). The

former were based on adjusted ITCs of the HRs for PFS

and OS for dabrafenib versus dacarbazine from BREAK-

3 [7] and for vemurafenib versus dacarbazine from

BRIM-3 [3] through the common comparator of dacar-

bazine using the method of Bucher et al. (i.e., frequentist

approach) [24]. The efficacy of dabrafenib and vemu-

rafenib in the BREAK-3 and BRIM-3 trials, respectively,

are similar, suggesting the possibility of a class effect

[25]. Because there is no evidence to support that the

effectiveness of dabrafenib and vemurafenib are different,

cost effectiveness was also estimated assuming that PFS

and OS with vemurafenib would be equivalent to that

with dabrafenib (class effect).

2.3.2 Utilities

In BREAK-3, data from the EuroQol 5-Domain (EQ-5D)

health questionnaire were collected at screening, weeks 6,

12, and 15, upon disease progression, and approximately

30 days post-progression [26]. In the model, the mean

decrements in utility during PFS versus perfect health for

dabrafenib and dacarbazine were based on the mean dis-

utility values (versus perfect health [1.0]) from the June

2012 data cut-off date of BREAK-3 [21]. The mean dis-

utility for post- versus pre-progression was based on the

mean difference in utility post- versus pre-progression for

patients receiving dabrafenib in BREAK-3. Since very few

patients completed the 30-day post-progression EQ-5D

assessment, these assessments may be biased because of

informative censoring and were therefore not included in

the estimation of post-progression utility values. Because

56 % of patients randomized to receive dacarbazine in

BREAK-3 crossed over to dabrafenib as of the June 2012

data cut-off date (unpublished data), the post-progression

utility values were potentially confounded; therefore, post-

progression utility for patients initially receiving dacarba-

zine was assumed to be equal to that for patients initially

receiving dabrafenib (accordingly, the decrement in utility

for post- versus pre-progression for dacarbazine was

calculated as the difference between the estimated

post-progression utility for dabrafenib and the estimated

pre-progression utility for dacarbazine) [21]. Because

comparable EQ-5D data for vemurafenib were lacking,

pre- and post-progression utility values for vemurafenib

were assumed to be equal to those for dabrafenib [21].

2.3.3 Medication and Administration Costs

Dosages were assumed to be those employed in the

BREAK-3 and BRIM-3 trials [3, 7]. Drug costs were based
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on list prices from the IMS Brogan database (IMS Health,

Danbury, CT, USA; http://www.imshealth.com). The cost

of dispensing oral medications was from the Ontario Drug

Benefit Program [19]. The cost of intravenous administra-

tion of dacarbazine was calculated as the sum of the costs

of preparation, nursing and support, physician consultation,

and chemotherapy chair time, which were estimated based

on published sources [16, 17, 20]. The Bank of Canada

Inflation Calculator was used to adjust all costs to 2012

prices. Additional information on dosages is available in

the electronic supplementary material, Tables S2 and S3,

while additional information on medication and adminis-

tration costs is available in Tables S4–S6 of the electronic

supplementary material.

2.3.4 Costs of Treating Adverse Events

The model includes the cost of treating treatment-related

grade 3 or 4 AEs. Grade 1 or 2 AEs are generally self-

limiting and therefore unlikely to be associated with sub-

stantial treatment costs and were not considered. AEs

considered in the model (neutropenia, palmar-plantar ery-

throdysesthesia, photosensitivity, pyrexia, and squamous

cell carcinoma) were those with an incidence of 5 % or

greater for dabrafenib, dacarbazine, or vemurafenib in

either the BREAK-3 or BRIM-3 trials, and/or those con-

sidered important from a clinical or economic perspective

based on clinical expert opinion. Estimates of AE inci-

dence for dabrafenib and dacarbazine were from BREAK-

3, and those for vemurafenib were from BRIM-3. Costs of

treating each AE, which were assumed to be independent

of treatment strategy, were estimated by multiplying the

incidence of the AE reported by 14 Canadian clinicians (12

oncologists and two dermatologists) by the Canadian-

specific unit cost estimates for treating that AE. The 14

clinicians were part of a nationwide group of 59 Canadian

physicians who participated in a cross-sectional online

survey conducted between November 30, 2012 and January

10, 2013 to understand patterns of treatment and healthcare

resource utilization among patients with metastatic mela-

noma in Canada and were chosen because they fully

completed the survey. Additional information on the costs

Table 2 Base-case results

Dabrafenib Direct comparison Indirect comparison

Class effect No class effect

Dacarbazine Difference Vemurafenib Difference Vemurafenib Difference

Effectiveness

PFLYs 0.9448 0.4577 0.4872 0.9448 0.0000 0.9212 0.0236

PPLYs 1.3218 1.5612 –0.2394 1.3218 0.0000 1.2710 0.0508

LYs 2.2667 2.0189 0.2478 2.2667 0.0000 2.1922 0.0744

QALYs 1.6198 1.4008 0.2191 1.6198 0.0000 1.5673 0.0525

Effectiveness, discounted

PFLYs 0.9230 0.4513 0.4718 0.9230 0.0000 0.9008 0.0222

PPLYs 1.2074 1.4492 –0.2418 1.2074 0.0000 1.1608 0.0467

LYs 2.1305 1.9005 0.2300 2.1305 0.0000 2.0616 0.0689

QALYs 1.5256 1.3201 0.2055 1.5256 0.0000 1.4770 0.0486

Costs, discounted, CA$

Study medication 89,746 2,613 87,133 131,904 –42,158 128,842 –39,095

Administration 110 1,697 –1,587 110 0 107 3

Adverse events 23 103 –80 94 –72 95 –72

Diagnostic testing 1,086 0 1,086 1,086 0 1,086 0

Other costs, PFS 2,387 1,371 1,016 2,387 0 2,329 57

Other costs, PPS 17,847 30,791 –12,944 17,847 0 17,946 –99

Total 111,199 36,576 74,623 153,429 –42,230 150,405 –39,206

Cost effectiveness, CA$

Cost per PFLY gained 158,175 Dominant Dominant

Cost per LY gained 324,459 Dominant Dominant

Cost per QALY gained 363,136 Dominant Dominant

CA Canadian, LY life-year, PFLY progression-free life-year, PFS progression-free survival, PPLY post-progression life-year, PPS post-

progression survival, QALY quality-adjusted life-year
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of treating AEs is available in the electronic supplementary

material, Tables S7–S12.

2.3.5 Other Costs

A BRAF mutation test was estimated to cost CA$500 per

test, and 8.6 % of the tests were estimated to yield an

invalid result and require retesting (unpublished report,

2012; bioMérieux, Saint-Laurent, Québec, Canada).2

Given that at least 50 % of all patients tested for the BRAF

V600 mutation are BRAF mutation positive [1, 2], the

one-time cost of BRAF testing per patient treated with

dabrafenib or vemurafenib was estimated to be CA$1,086.

The costs of post-treatment anti-cancer therapy

(PTACT) for dabrafenib and dacarbazine were based on

the utilization of PTACT in BREAK-3. Lacking data on

PTACT utilization from BRIM-3, PTACT costs for

vemurafenib were assumed to equal those for dabrafenib.

‘Other’ disease-related costs not considered above included

costs of routine follow-up visits, laboratory tests, and scans

(Table 1). For the model, these costs were assumed to be

conditioned on treatment and progression and were based
2 BioMérieux. THxID-BRAF preliminary performance for medico-

economic modeling. May 25 2012.

a

b

Fig. 4 Results of probabilistic sensitivity analyses for a dabrafenib versus dacarbazine and b dabrafenib versus vemurafenib (no class effect),

based on data from the December 2012 data cut-off date for BREAK-3. CA Canadian, QALYs quality-adjusted life-years
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on resource use estimates from the aforementioned survey

of Canadian clinicians and published unit cost estimates.

Additional information on other costs incurred during PFS

and PPS is available in the electronic supplementary

material, Tables S13–S18.

2.4 Model Validation

The Excel workbook used for this evaluation was validated

by the investigators and independent expert analysts from

the York Health Economics Consortium. The model was

validated by taking model inputs and entering them into

existing models for evaluating the cost effectiveness of

advanced cancers and comparing the results. No material

differences between the results generated by the model

used in this evaluation and those generated by the valida-

tion models were identified.

2.5 Analyses

Pairwise comparisons of dabrafenib versus dacarbazine and

dabrafenib versus vemurafenib were conducted. For the

comparison with vemurafenib, results were generated

alternatively based on results of the ITC of BREAK-3 and

BRIM-3 (‘no class-effect analyses’) and based on the

assumption of equal PFS and OS for dabrafenib and

vemurafenib (‘class-effect analyses’). For each analysis,

base-case results were generated along with deterministic

sensitivity analyses (DSA) and probabilistic sensitivity

analyses (PSA) [27]. Details regarding the input values

used in the PSA are included in the electronic supple-

mentary material, Table S19. Cost-effectiveness accept-

ability curves were generated based on the results of the

PSA. The DSA were represented as tornado diagrams.

3 Results

3.1 Dabrafenib Versus Dacarbazine

Compared with dacarbazine, dabrafenib yields 0.4718

more PFLYs and 0.2418 fewer PPLYs (both discounted)

(Table 2). Overall LYs are 0.2300 higher with dabrafenib

compared with dacarbazine. Dabrafenib yields 0.2055

more discounted QALYs than dacarbazine. Medication

costs are CA$87,133 higher with dabrafenib versus

dacarbazine, although the administration/dispensing costs

are CA$1,587 less for oral dabrafenib versus intravenous

dacarbazine. Additionally, BRAF mutation testing costs for

dabrafenib are CA$1,086. Other melanoma-related costs

during PFS are CA$1,016 higher with dabrafenib, reflect-

ing longer PFS. Other melanoma-related costs during PPS

are CA$12,944 lower with dabrafenib because of lower use

of PTACT with dabrafenib (10 % of dacarbazine patients

received vemurafenib versus no dabrafenib patients) and

lower terminal care costs, reflecting a higher projected

probability of survival at the end of the 5-year time hori-

zon. Total incremental costs are CA$74,623 higher with

dabrafenib compared with dacarbazine. The estimated cost

effectiveness of dabrafenib versus dacarbazine is

CA$363,136 per QALY gained.

The PSA results are depicted in a cost-effectiveness

plane (Fig. 4a). Dabrafenib yields more QALYs in 95.1 %

of simulations. Figure 5a shows the cost-effectiveness

acceptability curves for dabrafenib versus dacarbazine. The

probability of the cost effectiveness of dabrafenib is

approximately 8.2 % at a cost-effectiveness threshold of

CA$200,000 per QALY gained.

In DSA, cost effectiveness is most sensitive to the HR

for OS for dabrafenib versus dacarbazine, the disutility of

PFS versus perfect health, the time horizon (1–10 years),

and the HR for PFS for dabrafenib versus dacarbazine

(Fig. 6).

3.2 Dabrafenib Versus Vemurafenib

The base-case results for comparison of dabrafenib and

vemurafenib are shown in Table 2. Results are presented

alternatively, assuming the same PFS and OS for vemu-

rafenib as dabrafenib (‘class effect’) and assuming differ-

ent PFS and OS for vemurafenib, with vemurafenib PFS

and OS based on the ITC of BREAK-3 and BRIM-3 (‘no

class effect’). Because of the class-effect assumption for

PFS and OS for BRAF inhibitors and the assumption that

pre-progression utility values were the same for dabrafenib

and vemurafenib, there is no variability in the QALYs

gained for dabrafenib versus vemurafenib. Therefore, the

comparison resolves to a cost analysis. Medication costs

are CA$42,158 lower with dabrafenib versus vemurafenib.

Thus, dabrafenib provides the same QALYs as vemurafe-

nib, but costs less, and is therefore cost-saving.

Because medication costs represent the largest share of

total costs, and the most important random component

contributing to these costs is the duration of therapy, which

is also assumed to be equal for dabrafenib versus vemu-

rafenib (as a consequence of its linkage to PFS), there is—

by assumption—relatively little variability in the incre-

mental costs of dabrafenib versus vemurafenib. Therefore,

the PSA for the comparisons of dabrafenib with vemu-

rafenib for this analysis is not reported. In DSA, dabrafenib

is dominant relative to vemurafenib in all scenarios

examined, based on the estimated lower cost of dabrafenib.

In the analyses in which PFS and OS for vemurafenib

were based on the ITC of BREAK-3 and BRIM-3 (‘no

class effect’), dabrafenib yields 0.0222 more PFLYs and

0.0467 more PPLYs (both discounted) than vemurafenib
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(Table 2). Overall LYs are 0.0689 higher with dabrafenib

versus vemurafenib. Dabrafenib yields 0.0486 more dis-

counted QALYs than vemurafenib. Medication costs are

CA$39,095 less with dabrafenib versus vemurafenib as a

consequence of its lower price. Incremental costs of AEs

(CA$72 less with dabrafenib), other costs during PFS

a

b

Fig. 5 Acceptability curves for

a dabrafenib versus dacarbazine

and b dabrafenib versus

vemurafenib (no class effect),

based on data from the

December 2012 data cut-off

date for BREAK-3.

CA Canadian

Fig. 6 Tornado diagram for

the cost effectiveness of

dabrafenib versus dacarbazine.

AE Adverse event,

CA Canadian, CI confidence

interval, HR hazard ratio,

OS overall survival,

PF progression-free,

PFS progression-free survival,

PP post-progression, PPS post-

progression survival,

PTACT post-treatment anti-

cancer therapy, QALY quality-

adjusted life-year
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(CA$57 more with dabrafenib), and other costs during PPS

(CA$99 less with dabrafenib) are minimal. Expected total

costs are CA$39,206 lower with dabrafenib versus vemu-

rafenib. Because dabrafenib is estimated to provide slightly

greater effectiveness at a lower cost than vemurafenib, it is

dominant in the base case. In PSA, dabrafenib is dominant

in 55.8 % of simulations and vemurafenib in 1.8 % of

simulations (Fig. 4b). The acceptability curve is shown in

Fig. 5b. In DSA, dabrafenib is dominant in all scenarios

examined (not shown).

4 Discussion

This study evaluated the cost effectiveness of dabrafenib,

an oral, small-molecule inhibitor of mutant BRAF V600E

kinase, versus dacarbazine and vemurafenib as first-line

treatment for patients with BRAF V600E mutation-positive

unresectable/metastatic melanoma, from a Canadian

healthcare system perspective, based on results of the

BREAK-3 and BRIM-3 studies and other published sour-

ces. Dabrafenib was projected to yield 0.2055 more dis-

counted QALYs than dacarbazine at an estimated

incremental cost of CA$74,623. The cost effectiveness of

dabrafenib versus dacarbazine was estimated to be

CA$363,136 per QALY gained. In DSA, this finding was

most sensitive to the assumed beneficial effects of da-

brafenib on OS and to a lesser extent PFS, disutility

associated with PFS versus perfect health, and the model

time horizon (Fig. 5).

Based on similar overall response and median PFS, a

‘class effect’ with respect to the effectiveness of the

selective BRAF inhibitors dabrafenib and vemurafenib may

be reasonably assumed [25]. Assuming a class effect,

dabrafenib is cost saving compared with vemurafenib,

reflecting the lower assumed unit price for dabrafenib

versus vemurafenib. In the analysis assuming no class

effect for BRAF inhibitors, dabrafenib is dominant, yield-

ing 0.0486 more QALYs than vemurafenib at an estimated

savings of CA$39,206.

Economic evidence has been tentatively incorporated in

reimbursement decision making in Canada with the

inception of the pCODR, which was launched in 2010 to

provide common recommendations for all provinces except

Québec on the clinical effectiveness and cost effectiveness

of new cancer drugs. In 2012, pCODR evaluated vemu-

rafenib for use as first-line treatment of patients with BRAF

mutation-positive metastatic melanoma. In the pCODR

final recommendation for vemurafenib, the EGP’s best

estimate of the incremental cost-utility ratio in untreated

patients was CA$221,668 to CA$275,707 per QALY,

not including the costs of BRAF mutation testing [13].

The pCODR Expert Review Committee judged that

vemurafenib was not cost effective within this range and

that the price of vemurafenib of CA$372.32 per day would

need to be substantially reduced for it to be considered cost

effective. The pCODR also recently evaluated ipilimumab,

a monoclonal antibody targeting CTLA-4 that was

approved on February 1, 2012 for the treatment of unre-

sectable or metastatic melanoma in patients who have

failed or do not tolerate other systemic therapy for

advanced disease [28]. The EGP’s best estimate of the

incremental cost-utility ratio for ipilimumab in previously

treated patients was approximately CA$269,299 per QALY

when ipilimumab 3 mg/kg is compared with an undis-

closed comparator, assuming a 5-year time horizon and

incorporating drug wastage into the economic evaluation

[29].

The pCODR published its recommendation for da-

brafenib in metastatic melanoma in December of 2013. In

their final recommendation for dabrafenib, the pCODR

recommended dabrafenib for funding as a first-line treat-

ment for patients with BRAF V600 mutation-positive un-

resectable or metastatic melanoma in Canada, conditional

on improving cost effectiveness to an acceptable level [30].

The pCODR was satisfied that there is an overall net

clinical benefit of dabrafenib compared with dacarbazine.

However, the pCODR also concluded that, in the absence

of a direct comparison of clinical effectiveness with

vemurafenib, the uncertainty in the economic analyses was

too great for the committee to determine the net clinical

benefit or cost effectiveness of dabrafenib compared with

vemurafenib. The model described in this paper was the

basis of the economic evaluation that was included in the

manufacturer’s submission to pCODR. However, whereas

the cost-effectiveness analysis submitted to pCODR used

PFS and OS data from the June 2012 data cut-off date from

BREAK-3, the analyses included in this report used data

from the December 2012 data cut-off date. While the

precise estimates of cost effectiveness differed, the results

and conclusions were qualitatively similar.

4.1 Limitations

This study has several limitations. First, because of the

incomplete follow-up at the time of the latest analysis of

OS in BREAK-3 and the recensoring associated with the

use of the RPSFTM required to adjust for the potentially

confounding effects of crossover, data on long-term OS

with dabrafenib and especially dacarbazine were limited.

Therefore, OS for dacarbazine during the projection period

was based on mortality data from the AJCC melanoma

registry [23]. The benefits of dabrafenib on OS, expressed

as the HR for dabrafenib versus dacarbazine, were assumed

to extend only 43.5 weeks after treatment initiation. Based

on these and other assumptions, the projected gain in
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expected OS with dabrafenib in the base case is approxi-

mately one-half the projected gain in expected PFS; i.e.,

the model projects a decrement in expected PPS for da-

brafenib versus dacarbazine equal to one-half the gain in

PFS. As there is no reason to believe that, after controlling

for crossover, initial treatment with dabrafenib rather than

dacarbazine would have a detrimental effect on PPS, pro-

jections of the benefits of dabrafenib versus dacarbazine on

OS from the model are likely conservative. This conser-

vative bias was partly a consequence of the 5-year time

horizon used in the base case. While this time horizon is

consistent with the pCODR Evidence Review Group’s

recommendations in their evaluation of vemurafenib, OS at

the end of the 5-year projection was estimated to be 20 %

for dabrafenib and 16 % for vemurafenib. Our base-case

results do not capture the potential gain in LYs and QALYs

associated with that difference in survival.

There is additional uncertainty regarding the compari-

sons of dabrafenib versus vemurafenib because of the lack

of controlled trials directly comparing these therapies and

the need to employ an ITC. The ITC of OS for dabrafenib

and vemurafenib is potentially confounded by differences

between the BREAK-3 and BRIM-3 trials in patients and

methods that may have modified the estimated treatment

effects of dabrafenib versus dacarbazine and vemurafenib,

as measured by the RPSFTM-adjusted HRs for OS in the

BREAK-3 and BRIM-3 trials. Any such effect modifica-

tion would violate the similarity assumption required for

the ITC. In particular, the duration of follow-up for OS was

different between the trials and if the HRs for OS are not

constant (i.e., no proportional hazards), then the compari-

sons would be confounded. Because the completeness of

follow-up for PFS was similar for the two trials, the ITC of

PFS is less likely to be confounded than that for OS. The

HRs for PFS for dabrafenib versus dacarbazine (HR, 0.37)

in BREAK-3 [8] and for vemurafenib versus dacarbazine

(HR, 0.38) in BRIM-3 [5] were virtually identical. These

data support the analysis assuming class effects for da-

brafenib and vemurafenib.

The cost of vemurafenib used in this analysis was based on

its list price, consistent with the value used in the pCODR

assessment of vemurafenib [13]. However, in Canada, drug

prices may vary by province and dabrafenib may not be cost

effective compared with vemurafenib in all Canadian prov-

inces. Utility values in this study were based on EQ-5D data

from BREAK-3. Because EQ-5D assessments were not

routinely collected beyond progression in BREAK-3, post-

progression utility values from BREAK-3 may not reflect

HRQoL during the entire post-progression period.

A final potential limitation of this study pertains to the

applicability of the findings to other settings. The analyses

were based on Canadian cost estimates, which may not be

representative of cost estimates in other settings. As a

consequence, the findings of this study may not be readily

applicable to other settings.

5 Conclusions

Dabrafenib may not be cost effective compared with

dacarbazine, depending on the threshold used. Although

clinical data support the assumption of a class effect for

dabrafenib and vemurafenib, the relative effectiveness of

the two drugs with respect to their effects on OS is highly

uncertain. Additionally, the cost of the BRAF inhibitors

may vary across Canadian provinces. Therefore, it is not

possible to make reliable conclusions regarding the relative

cost effectiveness of dabrafenib versus vemurafenib based

on available information.
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