Review of Supplier Economic Analysis

Dabigatran Etexilate for the Prevention of Stroke, Systemic Embolism
and Reduction of Vascular Mortality in Patients with Atrial Fibrillation
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To: Cardiovascular Subcommittee, PTAC

From: . RPN

Date: September 2010 dﬁ% \V/b

Subject: Review of Cost-Utility Analysis of Dabiga Exexilate for pre\%ntion of
Stroke, Systemic Embolism and Reducti cular M i Patient with
Atrial Fibrillation provided by Boehring;eon eimyNZ

1. Summary of Proposal

Pharmaceutical
Dabigatran Exexilate (Pradaxa®).

Supplier
Boehringer Ingelheim NZ Itd.

Proposed Indication

Prevention of Stroke, Systemic Embolism and Reduction of Vascular Mortality in Patient with Atrial
Fibrillation.

Dosing
110mg or 150mg twice daily.

Pharmaceutical Price
[l o< pack of 60 (110mg and 150mg capsules).

Current Treatment
No anticoagulation treatment, aspirin, warfarin or clopidogrel.




2. Context

2.1 Proposal under Assessment

An application for the funding of dabigatran for the prevention of stroke, systemic
embolism and reduction of vascular mortality in patients with atrial fibrillation (AF) was
received from Boehringer Ingelheim NZ Itd in May 2010. The application is to be
reviewed by the Cardiovascular Subcommittee in October 2010 and by&

Pharmacology and Therapeutic Advisory Committee (PTAC) in Novem @10

2.2 Disease and Patient Population @

AF is a tachyarrhythmia characterised by predominantly ate rlal activation
with consequent deterioration of mechanical functiong result of

«e: jon) and non-
off AF have been

numerous cardiovascular (for e.g. ischaemic heart C
DEe

defined accordlng to the timing and duratlon of 9 , % ysmal, persistent or
to

be observed in older

Patient management, regardless of
rhythm control to address the
antithrombotic therapy also form \:
associated with a hypercoag 8 te redlsposmon to thrombus formatlon
The presence of AF is assotiate
its absence.

inCludes strategies of rate or
ia. Stroke prevention with

un

AF is the most com ia a in clinical practice and as a consequence of
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2.3 Cur l" Wealand

- ew Zealand for patients for AF is aspirin, warfarin, no
tio at t (and clopidogrel).

24 P%%eutlcal under Assessment

D etexilate is a small molecule prodrug which does not exhibit any
p ological activity. After oral administration, dabigatran etexilate is rapidly
absorbed and converted to dabigatran by esterase-catalysed hydrolysis in plasma and in
the liver. Dabigatran is a potent, competitive, reversible direct thrombin inhibitor and is
the main active principle in plasma. Since thrombin (serine protease) enables the
conversion of fibrinogen into fibrin during the coagulation cascade, its inhibition prevents
the development of thrombus. Dabigatran also inhibits free thrombin, fibrin-bound
thrombin and thrombin-induced platelet aggregation.



In-vivo and ex-vivo animal studies have demonstrated antithrombotic efficacy and
anticoagulant activity of dabigatran after intravenous administration and of dabigatran
etexilate after oral administration in various animal models of thrombosis.

The recommended daily dosage is 300 mg, given orally as 150 mg twice daily. Therapy
should be continued life-long. For patients with a potentially higher risk of major
bleeding, e.g. age 275 years, a CHADS, score of 23, moderate renal impairment (CrCL
30-50 mL/min), concomitant treatment with strong P-gp inhibitors (e.g. amiodarone,
quinidine or verapamil), or previous gastrointestinal bleeding, a reduced daily dose

220 mg, given as 110 mg twice daily, may be considered.
3. Clinical Efficacy @i@

Dabigatran vs. warfarin

The pivotal RE-LY (Randomized Evaluation of Long-ie
published in 2009" was a large, multicentre, prospegt
the efficacy and safety of two fixed dosages of

outcome ajor{\ bleeding. = Secondary outcomes included stroke

(ischaemj ifie rhagic, non-disabling or disabling/fatal), myocardial

infarcti ha m, TIA, hospitalisation, and death. The net clinical benefit
n

e

of t nt % ed as a composite of stroke, systemic embolism, pulmonary

em myo@ farction, death, or major bleeding. The primary analysis was
t er either dose of dabigatran etexilate was non-inferior to warfarin,

Cox-proportional-hazards modelling; after non-inferiority of the

ilate had been established, all subsequent p-values were determined by
two- est$ of superiority.

T Its of the primary outcome (stroke or systemic embolism) of RELY study
showed that both dosages of dabigatran etexilate were non-inferior to warfarin
(p < 0.001). Rates of the primary outcome were 1.69% per year in the warfarin group, as
compared to 1.53% per year in the group that received 110mg of dabigatran (relative
risk with dabigatran, 0.91; 95% CI, .74-1.11; P<0.001 for non inferiority. The 150 mg bd
dosage was statistically significant to warfarin in reducing the rate of stroke or systemic
embolism (relative risk 0.66; 95% CI 0.53 — 0.82; p < 0.001). The mortality rate was
4.13% per year in the warfarin group, as compared with 3.75% per year with 110mg bd
of dabigatran (p=0.13) and 3.64 per year with 150mg bd of dabigatran (p=0.051).



The rate of haemorrhagic stroke with warfarin was 0.38% per year, while with dabigatran
etexilate 110 mg bd it was 0.12% per year (relative risk 0.31; 95% CI 0.17 - 0.56; p <
0.001), and with dabigatran etexilate 150 mg bd it was 0.10% per year (relative risk 0.26;
95% CI 0.14 - 0.49; p < 0.001). The 150 mg bd dosage of dabigatran etexilate was
statistically significantly superior to warfarin (relative risk 0.76; 95% CI 0.60 - 0.98; p =
0.03) for this endpoint.

with dose-adjusted warfarin. The difference vs. warfarin was statisti significa
the 110 mg bd dosage (2.71% vs. 3.36% per year; relative risk 0.80;

Major bleeding events were lower with both dosages of dabigatran etexilate comparg
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dose than with warfarin (1.51% vs. 1.02% per year; rela i§ 1.5 1.10-1.89;
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Intracranial haemorrhage was significantly Ig b es of dabigatran
etexilate than with warfarin (110 mg bd dosage>\0.23% vs: er year; relative risk
0.31; 95% CI 0.20 — 0.47; p < 0.001; 1 . osa% °o vs. 0.74% per year;
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There ar c to head trials comparing dabigatran vs. aspirin in the
preven temic embolism in people with AF. Therefore, indirect
com % he supplier CUA using a comparison of warfarin vs. aspirin.

A me naI onducted by Hart et al (2007)? to evaluate the efficacy and safety
of antithr gents for stroke prevention in patients who have AF. The meta-
analysi@ ed all randomised trials with a mean follow-up period of 3 months or

Dabigatran

longe tested antithrombotic agents in patients who have nonvalvular AF (using
Co earch strategy, 1966-March 2007). Twenty-nine trials were included 28,044
pd %z ts (mean age, 71 years, mean follow-up, 1.5 years).

Compared with the control, adjusted-dose warfarin (6 trials, 2900 participants) and
antiplatelet agents (8 trials, 4876 participants) reduced stroke by 64% (95% ClI, 49-74%)
and 22% (95% ClI, 6-35%), respectively. Adjusted-dose of warfarin was substantially
more efficacious than antiplatelet therapy (relative risk reduction, 39% [CI, 22% to 52%].
This comparison included 12 frials with 12,963 participants. Other randomised
comparisons were reported to be inconclusive. Absolute increases in intracranial



haemorrhage were reported to be small (<0.3% per year) on the basis of the meta-
analysis.

The authors concluded that adjusted dose of warfarin and antiplatelet agents reduced
stroke by approximately 60% and 20%, respectively, in patients who have AF. Warfarin
therapy was reported to be substantially more effective (by approximately 40%) than
antiplatelet therapy.

Mant et al (2007)° evaluated whether warfarin reduced the risk of major stroke, arteri
embolism, or other intracranial haemorrhage compared with aspirin@ly pati
y [ 0

973 patients aged 75 years or over (mean age 81.5 years) with AF
primary care and randomly assigned to warfarin (target INR rati spirin (75mg
per day). The follow up period was for a mean of 2.7 years. | e [ as
fatal or disabling stroke (ischaemic or haemorrhagic), in niaP hgemo c, or
clinically significant arterial embolism.
The Mant study reported the following results: @:; @
o that there were 24 primary event (o] other intracranial
haemorrhagic, and one systemic embQli ' signed warfarin and 48
primary events (44 strokes, one haemorrhage, and three

systemic emboli) in people assi
e Yearly risk 1.8% vs. 3.8%, tiye risk{ €

absolute year risk reduction2%, () YA
o Yearly risk of extracra <.‘Q:- emorrhag a8 1.4% warfarin vs. 1.6% aspirin,
relative risk 0.87, 0.43 3 &bsol eduction 0.2% -0.7 to 1.2.
(o)

The authors concluded dat d the use of anticoagulation treatment for
patients aged over AF, unless they are contraindicated or the

patients decides t at efi& worth the inconvenience.
4. Internat c Analysis and Recommendations

No int gvaluations were located from the Scottish Medicines
Congarti onal Institute for Health and Clinical Excellence (NICE), the
Ca gency Drugs and Technologies in Health (CADTH), or the
Phar eutj its Advisory Committee (PBAC) of Australia for the use of
dabigatra prevention of stroke and systemic embolism in people with atrial
fibrillati

wi licensed indication for the prevention of stroke and systemic embolism in
peopte”with atrial fibrillation. NICE anticipates these results will be published around
June 2011.

NI@ rently appraising the clinical and cost-effectiveness of dabigatran etexilate

The Canadian Agency for Drugs and Technologies in Health (CADTH) has published a
health technology report assessing the new anticoagulants dabigatran and rivaroxaban
for the prevention of stroke in patients with atrial fibrillation. Although neither drug is
approved for this indication in Canada; the health technology assessment (HTA)
concludes: patients with excellent INR control on warfarin may not benefit from a change



in therapy, but vitamin K antagonist alternatives could have a role when warfarin is not
an option or when the international normalised ratio (INR) cannot be stabilised.

PHARMAC staff are not aware that dabigatran is being registered for the treatment of AF

anywhere internationally. Therefore, there is limited availability of international economic
analysis and recommendations.

5. Economic Analysis

A cost-utility analysis (CUA) was received from Boehringer Ingelhei
staff have undertaken a rapid review of the supplier CUA. This
and critiques the supplier CUA, and then makes several a
Please note that this an initial cost-effectiveness review a

undertaken following advice from the Cardiovascular Su@gtt

The economic evaluation estimated the cost-effee
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high or very high risk of ischaemic stroke. A
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the findings from the NZ GP database.
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The type of analysis undertaken was
appropriate. However, if the
recommendation is that dabigatran vs.
warfarin has the same or similar effect,
the appropriate type of analysis would be
cost-minimisation. In this analysis, the
yearly cost of dabigatran and the yearly
cost of warfarin monitoring, would become
the most significant drivers of the result.

(I

AN

Targ; population

The analysis was based on the correct
target population (i.e. the target
population most likely to receive
treatment). The analysis excluded

p
escribed at being 20% of the total
population.

anaIyS|s complex.

Further evaluation is required to
determine how the assumptions around
the target population impact the cost per
QALY results.

The time horizon was appropriate.




Time horizon &
cycle length

Comparator

The cycle Iengthm
appears appropriate and Justified In terms

of the underlying disease and effect of the
interventions (dabigatran, warfarin, no
anticoagulation treatment and aspirin).

Treatment regimen
(including dose)

The Prescriptions for Pharmacoeconomic
Analysis (PFPA) states ‘In cases where
treatment regimens differ substantially
throughout NZ, it is recommended that a

analysis. The r
analysis sho
well as rep8rti
(weight iertn
e
ul

com
Q

bigatran vs. aspirin;
bigatran vs. no treatment.

% ‘eport the weighted-average of the
t per QALY result (weighted by patient
&umbers prescribed the comparator

ave been more transparent when
the cost per QALY results was reported,
instead of appearing complex.

PHARMAC staff would like advice from
the Subcommittee and PTAC on the
relevance of the use of no anticoagulant
treatment as a comparator in the supplier
analysis?

It was appropriate to exclude clopidogrel
from the analysis as this treatment is
currently not widely used for the treatment
of AF in NZ. However, since this
evaluation was completed clopidogrel was
open listed for all indications (September
2010 due to a significant price reduction).
Therefore, if the use of clopidogrel for AF
is likely to increase it would become an
appropriate comparator for this analysis.

Dose adjustments are likely with the use
of warfarin over time, however, this does
not impact the total cost of warfarin
substantially as the current
Pharmaceutical Schedule costs between
all warfarin tablet strengths are similar.




Efficacy

Further assessment regarding the quality
of the evidence is subject to review by the
Cardiovascular Subcommittee and PTAC.

The model appears to be based on the
best quality data available. The sources of
data used in the model appear to be
clearly stated.

Further evaluation (and clinical trials) may
be required to determine the effi
dabigatran vs.
to whether
analysis

source ine ~th icacy of
warfz& spirin. %
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Sensitivity analysis

Justification to the choice of health states
within the model is provided and important
health states do not appear to have been
excluded from the model.

The complexity of the model combined
with a lack of sensitivity analysis made the
initial evaluation by PHARMAC staff
challenging. Further evaluation is required
to determine the true extent of modelling
uncertainty.

Further evaluation is required to
determine the assumptions around the
use of the NZ General Practice data to
inform the epidemiology and population
based Markov model.

The supplier has not conducted sufficient
sensitivity analysis to fully determine the
cost-effectiveness of dabigatran.

This area of the reporting of the results




Assumptions and
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Quality of life

and sensitivity analysis is a major
deficiency of the analysis undertaken. The
range and choice of variables used in the
sensitivity analysis has not been
adequately undertaken, nor justified.

Further evaluation is required.

The analysis is complex and it is not clear
without further evaluation of all of the
assumptions relating to the structure of
the model. Thi sumption ca sted
with rebuilding Sightficant parts of th
model.

Furt e

de et € statistically
ignificart)clinica nts Rave been

ded in th

; which appears to be done
propriate methodology.

evaluation is required to fully
termine how data has been
jricorporated in the model, the
methodologies used in the calculations of
probability values, relative risk reductions,
alternative data sources and impact on
the results, full sensitivity analysis to
determine the full impact of each
assumption and input on the overall
results.

The baseline utility value for a person with
AF (CADHS2) was estimated to be

by the supplier. However, recently )
NICE considered the utilities in a
manufacturers submission on
dronedarone; the baseline utility score
used were much lower than estimated in
the supplier model. Hence, the baseline
utility values could be as low as 0.72. In
addition the baseline values could vary
with different age groups (i.e. worse utility
scores for those who are older).




Pharmaceutical cost

Therefore, there is some uncertainty
around the baseline value used by the
supplier analysis and this should be fully
varied in the sensitivity analysis to fully
determine the impact on the cost per
QALY results.

The estimated utility values appeared to
be well researched and reasonable;

comprehensive
plausible ran
estimates.
require

thes il al
Q ults:
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Warmaceutical costs were calculated
rectly. No generic pharmaceutical are
Ikely to become available in the near
future that would change the
pharmaceutical costs used in the analysis.

There are likely dose adjustments of
warfarin over time, however, this does not
impact the total cost of warfarin
substantially as the current
Pharmaceutical Schedule costs between
all warfarin tablet strengths are similar.

i

As the warfarin cost is approximately $30
per year, the additional cost of INR
monitoring s a significant contributor to
the overall warfarin costs.

In previous PHARMAC analysis on
Dabigatran (TAR 146) the monitoring cost
to measure the patients INR was
estimated to be approximately $10 per lab
test. Therefore, this cost may have been
overestimated in the supplier analysis.

The administration costs of 2hrs GP time
was estimated at in the
supplier analysis. C analysis
often uses a cost of $65 per 15 minute
‘GP visit’ rather than GP time. Therefore,
more evaluation is required to evaluate
how many additional visits per year would
be required for a patient on warfarin
compared to a patient on dabigatran.

The cost of a nurse is estimated to be $30
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per hour. Therefore, if 3 hours of
additional nurse time per year is correct,
this cost has been slightly underestimated
due to a lower hourly cost of used
in the supplier analysis.

Further sensitivity analysis is required to
test the impact of warfarin monitoring on
the overall results.

The cost of the relevant outcome

appears to hav, en slightly
overestimate e, of the sts e
been esti ustrdlian cests and
adjuste s.

in utical costs
mes\at 1 year should
g (further

edto determine the
covery and the first

on phar
ant o
ended

aluationisre
ual c:@r
Qear x
S

ke = $6,406 (based on an

verage of DRG costs B70A,
B70B, B70C). Further evaluation
is required to validate the
estimated cost of a stroke, due to
the large difference between the
cost the supplier has used and
the DRG costs. Regardless of the
actual cost of a stroke, it is likely
that the supplier has
overestimated this cost;
Acute MI =$5,692 (based on TAR
99);
Systemic Embolism =$5,102
(based on an average of DRG
costs E61A, E61B);
TIA = $2,605 (based on an
average of DRG costs B69A,
B69B).
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It does not appear that any important
costs have been excluded from the
analysis, however, as the supplier has not
conducted appropriate sensitivity analysis
on these cost inputs, further evaluation is
required to fully determine the impact of
these cost estimates on the overall cost
per QALY results.

Discodnt rate

The costs and benefits were discounted at
3.5%.

The correct discount rate was used.

In the supplier analysis the cost per QALY result varied according to the substitution

options (from 1-32) as

varies from

range of cost per

The sens
result from

iven in the potential new practice. The cost per QALY result
itivity analysis conducted by the supplier gives a

I

. The sensitivity analysis




conducted by the supplier is not sufficient to be confident of the relative cost-
effectiveness of dabigatran.

PHARMAC staff made several amendments to the analysis and considered that
dabigatran should be compared with each comparator treatment separately, as well as
reporting a weighted-cost per QALY result. Therefore, the following comparisons were
made (based on the current supplier assumptions) and reported separately:

¢ Dabigatran vs. warfarin;

o Dabigatran vs. aspirin; &
e Dabigatran vs. no anticoagulant treatment.
The results for these amendments based on the Markov mod %@ by ier
showed the following results:

FoN
Incremental | Incremental | Cost per
Pharmaceutical Cost QALY QALY | Interpretation

]

Dabigatran vs. warfarin /\&\; :

Dabigatran vs. aspirin

ozsicatran [N |
is less effective than

arfarin, therefore, is not
cost-effective.

Dabigatran _
is more effective than no

treatment.

and was less effectlve l!an wa!arm.

erefore, l.shows Ahat when\an individual comparison is made of dabigatran
vs. warfarin,

Dabigatran vs. no
Treatment

is apprOX| ! vever, PHARMAC staff note that it is unlikely that only
warfarin 4 3 odld access dabigatran and that the result would be a lot

nsider that insufficient evidence has been presented to draw any firm
out the cost-effectiveness of dabigatran compared to either warfarin or
her evaluation will be undertaken following advice from the Cardiovascular
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