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Executive Summary

Obijective

The objective was to assess the cost-effectiveness of dabigatran compared with either
warfarin or aspirin for the prevention of ischemic stroke in patients with atrial fibrillation. It
is assumed dabigatran will be used in patients who are at moderate to high risk of stroke,
i.e. CHADg22.

Clinical Effectiveness Review
The key evidence for dabigatran Is the phase Ill non-inferiority trial, RE-LY. The RE-LY
trial was designed to show non-inferiority of dabigatran compared with warfagin. The trial
reported that dabigatran 300mg daily was superior to dose-adjusted wa however
PTAC and the Cardiovascular Subcommittee considered that, until

warfarin.

There was no evidence identified that compared dabigatran™o
indirect comparison of the clinical evidence was made. T FTA
aspirin to warfarin was used.

Cost-Utility Analysis
A Markov model was constructed to simula ‘ ' m strategies. The
analysis was based on the methods desg e _ he Prescription for

stroke derived from the
portion of patients switching
swﬂchmg from warfarin); the
reduction in overall morta uttion in risk of stroke is directly
correlated with reduced : 2 f dabigatran compared with warfarin
(where it is assumed i Ociated with any QALY gain compared to
warfarin). Costs werg ¢ghms pective of the funder and included cost of
treatments and S ischemic stroke. Quality of life scores were
e EQ-5D. Costs and benefits were discounted

Key inputs in the model included
BAFTA trial. Key uncertainties i
from warfarin or aspirin {wit

tion of ischemic stroke in atrial fibrillation was estimated
QALYs gained per $1 million invested). This assumes a
, and that a reduction in ischemic strokes will result in a

age/case results for both comparators
Model incr Cost Incr Gain | Cost Per | QALY gained per
0.224

QALY $1 million invested
26%> N> | Aspirin
0.000

QS{%\ Warfarin ] h i
i Average | 0.056 n

The results of the CUA are sensitive to changes in the proportion of patients switching
from warfarin or aspirin; the reduction in overall mortality; whether dabigatran is
associated with any QALY gain compared to warfarin; the reduction in risk of ischemic
strokes; and the cost of dabigatran.
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1 Context

1.1 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 included an
economic analysis, which was reviewed by PHARMAC staff.

Dabigatran was not registered by Medsafe for use in patients with AF upon

lication for
funding to PHARMAC. As at December 2010 dabigatran is still awaiting r tipn. T@

The application was reviewed by the Pharmacology and Therape;tg

{PTAC) in November 2010 and by the Cardiovascular Subco

The relevant minutes of these meetings are included below.

PTAC November 2010 @
%Z Limited to fund
@ f vascular mortality in

Application

The Committee considered an Application
dabigatran for prevention of stroke, syster
patients in atrial fibrillation.

Recommendation
The Committee recommend ith low priarity for prevention of
stroke, systemic embolis mdrtality in atrial fibrillation.

all eligible people :

peoples; (i) The availgb) of existing medicines, therapeutic medical devices

6 ) The clinical benefits and risks of pharmaceuticals;

g-hiealih needs by funding pharmaceuticals rather than

% and disabilily support services, (vi) The budgetary impact

ahpudget and the Government's overall health budget} of any
{ Schedule.

e

in November 2008 for the prevention of venous thromboembolism (VTE)
al Aip and knee replacement, but is not currently registered for use in atrial
e Committee noted that dabigatran was recently reviewed by the Cardiovascular
ee for this indication, but the minutes were not yet available.

he Committee noted the pivotal study for dabigatran in atrial fibrillation, the RE-LY study

onnolly et al NEJM 2009; 361: 1139-1151), which was a randomised trial comparing two
fixed doses of dabigatran, 110mg or 150mg twice daily administered in a blinded manner, and
open label warfarin in patients with atrial fibrillation. The Committee noted that in the warfarin
group, the mean percentage of the study period during which the International Normaiised
Ratio (INR) was within the therapeutic range was 64%. The Commitiee noted the rates of
stroke or systemic embolism, which was the primary outcome, were 1.69% per year in the
warfarin group compared with 1.53% per year in the 110mg dabigatran group and 1.11% per
year in the 150mg dabigatran group. Both doses of dabigatran were non-inferior to warfarin
{p<0.001), and the 150mg dose of dabigatran was superior to warfarin with an absolute risk
reduction (ARR) of 0.58% and number-needed-to-treat (NNT) of 172.

The Committee noted that the primary safety outcome of major bleeding in the RE-LY trial
was lower with both dosages of dabigatran and was statistically significant for the 110mg dose
(2.71% versus 3.36% per year, p=0.003, ARR 0.65%, NNT 154). The Committee noted that



the rate of gastrointestinal bleeding was significantly higher with the 150mg dabigatran dose
than warfarin (1.51% versus 1.02% per year, ARR 0.49%, NNT 204), but intracranial
haemorrhage was significantly lower with both dosages of dabigatran. The incidence of
haemorrhagic stroke was significantly lower for both dosages of dabigatran when compared
with warfarin, but the incidence of myocardial infarction was higher in the dabigatran groups
(p=0.048). The Committee noted that the mortality rate from any cause was not statistically
different between the three treatment arms. The Commitiee noted that the net clinical benefit
outcome, which was a composite measure of stroke, systemic embolism, pulmonary
embolism, myocardial infarction, death or major bleeding, was better with both dosages of
dabigatran but that this was only stafistically significant for the 150mg dabigatran dose
{p=0.04). The Commitiee noted that unlike ximelagatran, which was withdrawn from the
market because of hepatotoxicity, no signal of hepatotoxicity was detected with dabigatran.
The Committee considered that dyspepsia was however more commeon with d atran when
compared with warfarin (p<0.001).

The Committee considered that based on the RE-LY trial, the abso ctio
dabigatran when compared with warfarin, although statistically si vel

(ARR 0.58%). Therefore, the Committee considered that dabig be cons!
therapeutically equivalent to warfarin. The Committee also consider idence Yor
increased safety of the 110mg twice daily dose of dabigatr patierts a ears of
age, or with creatinine clearance 30-50ml/min, with con lycopro ors or
previous gastrointestinal haemorrhage, is inadequate.

The Commitiee also considered that the inabilityA igelkar could mean

d g especially in the
elderly and those with renal impairment. ThefgN$gls antidote for dabigatran in
the event of haemorrhage. The Committ Mg i vith avereatinine clearance of
<30ml/min were excluded from the RE- ) onsidered that there are
potentially significant drug interactio ycoprotein inhibitors, with
dre likely to include more than

use, it is noteworthy that'iHe-sates ot di iow’in the RE-LY trial were about 5% higher
with dabigatran whe 2

uld be associated with an increased risk of stroke.

direct head-te-head trial comparing dabigatran with
ta-analysis by Hart et al (Ann Intern Med 1999; 134:492-
t et al Lancet 2007; 370:493-503), which compared the
s agpirin in atrial fibrillation. The BAFTA study indicated that warfarin
ek rfeduction of 2.0% when compared with aspirin. The Committee

out making an indirect comparison and considered that evidence
ntly lacking in patients who currently use aspirin because warfarin is
intaining INRs within the therapeutic range is difficult. This patient group
the RE-LY trial. The Committee considered that although clinical evidence
g. this patient group would possibly benefit most from dabigatran.

e N king into account the cost of warfarin monitoring. The Committee considered that on
a0e, patients stable on warfarin are tested every four to six weeks.

he Commitiee noted the suppliers recommendation to limit dabigatran to patients with
CHADS:; score = 2 and who were contraindicated to warfarin or had trialled warfarin but INR
levels failed to be maintained within the therapeutic range. The Committee considered that it
would be difficult to restrict dabigatran use to certain subgroups of patients with atrial
fibrillation without a significant risk of other patients with atrial fibrillation gaining access.

The Commitiee noted that although there are potential advantages of an oral anticoagulant
like dabigatran that does not require regular monitoring, the main issue with dabigatran is its
high cost and the risk of it being used in other patient groups beyond the funded indications.
The Committee also considered that home INR testing of warfarin is currently being trialled
and could reduce some of the burden of warfarin monitering. The Committee noted that there
are a number of other similar oral anticoagulants, nameiy rivaroxaban and apixaban, which
may present for funding, and resulting competition may result in price reductions.



Cardiovascular Subcommittee October 2010

The Subcommittee reviewed an application from Boehringer Ingelheim for the listing of
dabigatran etexilate (Pradaxa) on the Pharmaceutical Schedule for the prevention of stroke,
systemic embolism and reduction of vascular mortality in patients with atrial fibrillation {AF).
The Subcommittee noted that dabigatran is currently registered in New Zealand for venous
thromboembolism {VTE) prophylaxis post-orthopaedic surgery and registration for the use in
AF is expected by the end of 2010.

The Subcommittee noted that the pivotal trial in the application was the RELY trial (Connofly
SJ, et al. N Engl J Med 2009; 361: 1139-51) which was a large multi-centre uIt|-nat|onaI

(220 or 300mg/day in 2 divided doses) in 18,113 patients with AF. The
follow-up was 2 years and the primary outcome was stroke or syste
Subcommittee considered that the trial showed that both doses
inferior to warfarin for the primary outcome with little differe
Subcommitiee noted that although the trial was a non-infericrity tria
dose was superior to warfarin for the primary outcome with/3

difference in hepatic adverse events between any of the

was associated with a higher rate of dyspepsia. The
was of good quality and grade 1+ level on the &SIGQ

The Subcommittee noted that there were~-n ati i een dabigatran and

g g sis (Hart RG, et al. Ann
Intern Med 1999; 134: 492-501) showethihahw
0.7% compared to aspirin. Howevds, ‘the \Sk

e absolute risk of stroke by
ered that the results of the
BAFTA trial (Mant J, et aI Lancet 20

and BAFTA trials, the Subcommittee
f result n ARR of 2% for stroke when compared
»@ would likely be associated with an increased
ase0i.9% per year based on the difference in the

directly comparing warfarl
considered that dablga
to aspirin. When comp#

, payocardial iMfarction or vascular death. The Subcommittee noted that the
ars and the study was discontinued because interim analysis

oagulation. The Subcommittee considered that the conclusions

the combination of clopidogrel plus aspirin is inferior to oral
possibly results in increased bleeding. The Subcommitiee also
E-A trial (The Active Investigators. N Engl J Med 2009; 360: 2066-78)
arge multicentre parallel groups study of clopidogrel plus aspirin versus aspirin
mary outcome variable was time to first stroke, myocardial infarction, vascular
Ron-CNS metabolism with a median follow up of 3.6 years. The Subcommittee
1 that combination clopidogrel and aspirin was superior to aspirin alone with an ARR

absolute rigk increase 0.7%; NNH 142; 95% Cl 1.29-1.92; p<0.001). Based on both ACTIVE
ials, the Subcommittee considered that clopidogrel in combination with aspirin was inferior to
anticoagulation and although evidence suggests it is better than aspirin alone, it is associated
with an increased risk of bleeding.

The Subcommittee concluded that the most appropriate comparators to dabigatran were
warfarin and aspirin monotherapies. While the Subcommitiee also considered that there
would be a group of patients on neither warfarin nor aspirin it concluded that these patients
would be unlikely candidates for dabigatran and this patient group was not included in the
clinical trials.

The Subcommittee considered that there is no publication with robust NZ data to estimate the
prevalence of AF or the use of warfarin or aspirin as a treatment. The Subcommittee
considered that the NZ Guidelines Group estimate that there are approximately 30,000 to
100,000 New Zealanders living with AF (New Zealand Guidelines Group 2005.The



management of people with atrial fibriflation and flutter; xxxi-xxxif). The Subcommittee noted
the supplier estimate of 65,000 patients based on a general practice database HealthStat. The
Subcommittee considered that there was a higher prevalence of AF among the older
population and Maori. as well as Pacific peoples. The Subcommittee considered that
approximately 25-40% of patients with AF are using warfarin and most of the remaining
patients are using aspirin (30-60%) based on several trials (Burgess C, et al. Ther Clin Risk
Manag. 2007 Jun; 3(3): 481-8 and Somerfield J, et al. Stroke 2008; 37: 1217-20). The
Subcommittee considered that 10-20% of AF patients may not be on any anti-thrombotic
therapy. The Subcommittee considered that it is likely that <1% of AF patients are using
dipyridamole or clopidegrel with or without aspirin and likely only in special circumstances.

The Subcommittee noted the suppliers proposed Special Authority criteria to limit dabigatran
to patients with a CHADS;z score of 22 and who have trialled warfarin but INR Jlévels failed to
be maintained within the therapeutic range or who are contraindicated to

The Subcommittee noted that while most guidelines do not
vary low risk of stroke, the majority of people with AF fall i
category and would be candidates for dabigatran. T
very likely that all patients using warfarin would switc
renal impairment (GFR <30ml/min) and those all
also considered that dabigatran would replacg
because they have a higher risk of an adv i.&vthose intolerant or
allergic to warfarin, those with dementia, t ‘ » multiple medications.
The Subcommittee considered that apppgki pdfients currently on aspirin
would switch to dabigatran.

are taking aspirin

The Subcommittee considered tha
venepunctures and the diffic with
Subcommittee considered R, the
anticoagulation and prob
controlled on warfarin

with dabigatran the i
antidote for blee ﬁg

manage the sk if daﬂx
The S i consider while dabigatran and warfarin were clinically equivalent
e management of patients easier and would be an advantage for
indi or difficult to control with warfarin and are therefore on aspirin. The
e that it had a much higher cost.

nlike Vitamin K for warfarin. The Subcommitiee
me guidance provided to clinicians to mitigate and

commended that dabigatran he listed on the Pharmaceutical Schedule
ity. The Subcommittee considered that listing both strengths of dabigatran

ecision Criteria particularly relevant to this recommendation are: (i) The health needs of
ible people within New Zealand; {ii} The particular health needs of Maori and Pacific
eoples; (iv) The clinical benefits and risks of pharmaceuticals and (vi) The budgetary impact
terms of the pharmaceutical budget and the Govemnment's overall health budget) of any

@ changes to the Pharmaceutical Schedule

This assessment considers the cost-effectiveness of dabigatran for the prevention of
stroke, systemic embolism and reduction of vascular mortality in patients with atrial
fibrillation who are at a moderate to high risk of ischemic stroke (e.g. CHADS;22).




1.2 Disease and Patient Population

Atrial Fibriltation (AF) is a tachyarrhythmia characterised by predominantly uncoordinated
atrial activation with consequent deterioration of mechanical function. AF may occur as a
result of numerous cardiovascular (for e.g. ischemic heart disease or hypertension) and
non-cardiovascular conditions (for e.g. thyrotoxicosis). Different types of AF have been
defined according to the timing and duration of arrhythmia i.e. paroxysmal, persistent or
permanent. Chronic (permanent or persistent) AF is more likely to be observed in older
patients and those with additional cardiovascular problems.

rhythm control to address the underlying arrhythmia. Stroke
antithrombotic therapy also forms a key part of management of patie
associated with a hypercoagulable state and a predisposition to th ObyS

presence of AF is associated with an almost 5-fold excess of K
absence. Framingham data suggest that patients with atrial fibriflti

increase in mortality rate when compared with the general p (g&i

Incidence of atrial fibrillation is significantly higher in men than in women in all age
groups. AF is strongly age-dependent (and in those with additional cardiovascular
problems), affecting 4% of individuals older than 60 years and 8% of persons older than
80 years. AF is the most common cardiac arrhythmia in clinical practice and as a
consequence of the ageing population; AF is becoming an increasingly important public
health burden'.

S V

1.3 Current Treatments in pr e:mland

stroke and appropn egimen for low, intermediate, and high-risk

One of the major m ial fibriliation is determining the risk of
patients. For eacha t in terms of stroke reduction must be weighed

ptions in New Zealand for patients with AF include aspirin, warfarin,
opidogrel, or clopidogrel plus aspirin. The Cardiovascular
ed PHARMAC that the most common treatments for

@: euce the risk of thromboembolism. Oral anticoagulation is currently
oice for patients at high risk of stroke.

intermediate to high risk of stroke, while aspirin is suggested for those at low risk. The
following figure presents the baseline risk of stroke in people with new-onset atrial
fibrillation from Framingham Data (5-¥ear stroke risk in %) sourced from the New Zealand
Cardiovascular Guidelines Handbook”.

"



Figure 1. Baseline risk of stroke in people with new-onset atrial fibrillation (and
without prior TIA or stroke) from Framingham Data (5-year stroke risk in %)
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Warfarin

The vitamin K antagonists (VKAs), typified by warfarin, are the most widely prescribed
oral anticoagulants. VKAs have a slow onset and offset of action, high inter- and intra-
individual variability in their effective plasma concentrations, and have a high potential for
food and drug interactions, and require regular monitoring on the level of anticoagulation.
This class of drugs when used in patients with AF also has shown to have a higher risk of
bleeding at therapeutic doses than aspirin alone. Some estimate that under half of
potentially eligible patients receive oral anticoagulants therapya.

In general it is considered that the risk-benefit ratio of warfarin therapy in low-risk patients
with AF is not advantageous (due to the increased risk of a significant bleed4ig. the risk of

that testing more frequently than every 4 week
therapeutic range. However, even in a well-contri

it a university

ge, AF patients

: recommended for patients at
low risk of stroke and for thosg he modg O] gh risk category who refuse or

nictan is likely to assess risk factors for

controversial. In thig
ised , Tisk of bleeding, risk of falls or trauma, and

thromboembolic
likelihood of med

i t reported in the table; however the same meta-analysis

to aspirjn so W%}Cardiovascular Guidelines Handbook. Note that a risk of
ported the relative risk of major bleeding with aspirin is 0.58

1 & fit harms of treatment with warfarin compared to aspirin°.

Bonhit of a.-.p-mn? Mondmg wih voortam® ] im:-uc!

hacrrearrhagn
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1.4 Pharmaceutical under Assessment

Dabigatran is an anticoagulant from the class of the direct thrombin inhibitors. Dabigatran
is being studied for various clinical indications and may replace warfarin (known as a
‘warfarin alternative drug’) as the preferred anticoagulant in many cases.

Dabigatran is a small molecule prodrug which does not exhibit any pharmacological
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 3

during the coagufation cascade, its inhibition prevents the develop
Dabigatran also inhibits free thrombin, fibrin-bound thrombin ag

platelet aggregation. v
In-vivo and ex-vivo animal studies have demonstrated antithro :

stroke, systemic embolism and reduction of y
fibrillation who are at a moderate to high ris

The recommended daily dosage of dahbj j
twice daily. Therapy should be contin i
risk of major bleeding, e.g. agg 2¥5 yéHdrs,

impairment (CrCL 30-50 m 0% omitan
)8 7 or :

'

, given orally as 150 mg
ts with a potentially higher
score of 23, moderate renal

1§

amiodarone, quinidine or
¢ gose of 110mg twice daily was used in

DA’ approved dabigatran at the lower
dose of 75mg twice

Eduged
th 58
addition to standard dose of 150mg twice daily).
Therefore, it is ose of dabigatran would be if used in New

Zealand. m
Like other%?ula s, an | rtant safety concern with the use of dabigatran is
i I

was t common and important safety concern identified in RE-
5] should take into consideration the severity/reversibility of
overdose would be expected to result in hemorrhagic

no established antidote to dabigatran-induced haemorrhage and
rs were told to give consideration to the following therapies in
r bleeding on dabigatran: packed cells, fresh frozen plasma (FFP),
lex concentrates, and recombinant factor Vlla. Haemodialysis could

the RE-LY trial®, ho
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2 Clinical Effectiveness Review
2.1 Dabigatran vs. warfarin

The pivotal RE-LY (Randomized Evaluation of Long-term Anticoagulant Therapy) study
published in 2009° was a large, multicentre, prospective, randomised trial that compared
the efficacy and safety of two fixed dosages of dabigatran (110 mg twice daily and 150
mg twice daily) with open-label adjusted-dose warfarin therapy over a period of 2 years in
a total of 18,113 AF patients at risk of stroke. Patients enrolled in the study had a mean
age of 71.5 years and a diagnosis of persistent, paroxysmal or permanent AF with at
feast one of the following characteristics:

e previous stroke or transient ischemic attack (1A);

¢ |eft ventricular ejection fraction (LVEF) <40%;

e New York Heart Association (NYHA) class Il or higher ilure sy
within 6 months of screening and;

¢ age at least 75 years or age 65 to 74 years plus diabste
coronary artery disease.

The primary efficacy outcome was stroke or systemig efn
outcome was major bleeding. Secongary

f ed  stroke

(ischemic/unspecified, haemorrhagic, non-diga myocardial
infarction, pulmonary embolism, Transient I1SChe 1 hdspitalisation, and

death. The net clinical benefit of the trea e as.a~composite of stroke,
systemic embolism, pulmonary embolis! infd g

The primary analysis was designed pse of dabigatran was non-
hazards modelling; after non-
inferiority of the dabigatran subsequent p-values were

determined by two-tailed test

gstemic embolism) of RELY study showed
efior to warfarin (p<0.001). Rates of the
i the warfarin group, as compared to 1.53% per

that both dosages of/ dabigalrér wef4
1= 9% Vag
&@ ofdabigatran (relative risk with dabigatran, 0.91;

year in the grou
95% ClI, .74- erlority). The 150 mg bd dosage had a statistically

‘ ion\in the ra roke or systemic embolism compared to warfarin

{%F:h %,Cl 0.53 —0.82; p < 0.001 for superiority). The mortality rate was

arJn the %mup, as compared with 3.75% per year with 110mg bd of
) er year with 150mg bd of dabigatran {p=0.051).

ic stroke with warfarin was 0.38% per year, while with dabigatran
2% per year (relative risk 0.31; 95% CI 0.17 - 0.56; p < 0.001), and
? mg bd it was 0.10% per year (relative risk 0.26; 95% CI 0.14 - 0.49; p
mg bd dosage of dabigatran was statistically significantly superior to

sted warfarin. The difference vs. warfarin was statistically significant for the 110 mg
dosage (2.71% vs. 3.36% per year; relative risk 0.80; 95% CI 0.69 - 0.93; p = 0.003).
¥ith the 150 mg bd dosage, the rate of major bleeding events was marginally lower than
with warfarin (3.11% vs. 3.36% per year; relative risk 0.93; 95% CI 0.81 - 1.07; p = 0.31).
However, the rate of gastrointestinal bleeding (which was a subcategory of major
bleeding) was significantly higher with dabigatran at the 150-mg dose than with warfarin
(1.51% vs. 1.02% per year; relative risk 1.50; 5% CI 1.10-1.89; p<0.001).

Intracranial haemorrhage was significantly lower with both dosages of dabigatran than
with warfarin (110 mg bd dosage: 0.23% vs. 0.74% per year; relative risi 0.31; 95% CI
0.20 - 0.47; p < 0.001; 150 mg bd dosage: 0.30% vs. 0.74% per year; relative risk 0.40;
95% Cl 0.27 — 0.60; p < 0.001).

12
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Hospitalisations were similar between dabigatran and warfarin (110 mg bd dosage:
19.4% vs. 20.8% per year,; relative risk 0.92; 95% C1 0.87 — 0.97; p < 0.003; 150 mg bd
dosage: 20.2% vs. 20.8% per year; relative risk 0.97; 95% Cl 0.92 — 1.03; p =0.34).

From the RELY study, there was no evidence of hepatotoxicity from the serial
measurements of liver function undertaken in patients receiving dabigatran. Dyspepsia
was significantly more common with dabigatran, which occurred in 11.8% and 11.3% of
patients in the 110 mg bd and 150 mg bd dosage groups, respectively, as compared with
5.8% of patients in the adjusted-dose warfarin group {p < 0.001 for the comparison of
either dose of dabigatran with warfarin).

INR monitoring @ ©

Patients on warfarin are monitored in order to keep their inte alatio (INR)

therapeutic range of 2-3; the greater the time in therapeutic ranfe ) thegreatek the

efficacy. Therefore, theoretically dabigatran may have bene i
Ow a

patients with a greater TTR. Several reports in the literz ‘@"t\
benefit with dabigatran when the TTR is greater in wai yisgS ™,

Three reports of relative efficacy of time in TT .1;/ :
two FDA documents. The analyses are bas vera each of the 951
sites in the study. ?

rigys Fep

Relative efficacy, measured by number embolism, of dablgatran

150mg BD compared to warfarin by TT| og%g_ {the'RE-LY trial
Source TTR grouping. Hazard Ratio, 95% Cl and | Comment
number of patients (warfarin and dalii/gatran)
FDA’ TTR by quartile Authors comment that there is
<58.5% 9y 0 not a clear graded relationship,
58.5 - 66.8% B &“&3 and that the resulis suggest
B2y, 1=

00 the relative benefit  of

66.7-7
>74.2% 00 1)n~3,000 dabigatran is  somewhat
<\ dependant on INR control
P

achieved with warfarin.

Wallentin et rtiles %" P value for interaction was 0.2.

al™ < 0. -0.88) n=3,013 When haemorrhagic strokes

0.50 {0.33-0.77) n=3,040 were excluded the HR's

9 {0.44-1.09) n=2,971 ranged from 0.54 to 1.21 and

& : .95 (0.61-1.48) n=3,023 the P value for interaction was
MOA > 0.076

W rgups The analysis controlled for
<% s Nn 78%) 0.68 (0.50-0.92) CHADS; score
h PN 68% (mean 80%) 0.70 (0.51-0.96)
~ \"
om the RE-LY frial suggest there is a significant difference in the TTR of
ts Weated with warfarin between countries. This can be seen in the chart below.

nge reported is 44% (Taiwan) and 77% (Sweden). New Zealand was not included

e RE-LY study.
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Country distribution of mean time in therapeutic range in the RE-LY trial'
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uncertain. However, it is plausible that the greater the TTR, the les
of dabigatran.

hDlism
.-&)o Wi rfa
as BAFTA trial. This is

ntified and are summarised

Mean ﬂmrintlmpe:ﬁr. range 43

2.2 Warfarin vs. aspirin

As at December 2010 there are no direct
aspirin in the prevention of stroke and syste
indirect comparisons are made using a cofipe

A key trial identified by the Cardio%d

discussed below. Two key meta-anal
below.

» dabigatran and
with AF. Therefore,
Spll’ln.

BAFTA trial

Mant et al (2007)”
embolism, or oth

reduced the risk of major stroke, arterial
ge compared with aspirin in elderly patients.
ised open-label trial with blind assessment of
or over (mean age 81.5 years) with AF were

igd as disabling. The proportion of patients with previous stroke
2% of warfarin and aspirin patients, respectively. The primary

ry endpoint was fatal or disabling stroke (ischemic or haemorrhagic),
ranial haemorrhagic, or clinically significant arterial embolism. Secondary endpoints
ed frequency of major haemorrhage, other vascular events, and all cause mortality.

e Mant et al study reported that there were 24 primary events (21 strokes, two other

intracranial haemorrhagic, and one systemic embolism}) in patients assigned warfarin and

48 primary events (44 strokes, one other intracranial haemorrhage, and three systemic

emboli) in people assigned to aspirin;

= Yearly risk of primary events1.8% vs. 3.8%, relative risk 0.48, 95% Cl 0.28-0.80,
P=0.003; absolute year risk reduction 2%, 95% ClI, 0.7-3.2; and

» Yearly risk of extracranial hasmorrhage was 1.4% warfarin vs. 1.6% aspirin,
relative risk 0.87, 0.43-1.73; absolute risk reduction 0.2% -0.7 to 1.2.

The following table presents the results from the primary outcomes.

14



BAFTA Primary Results

Warfarin Aspirin Warfarin vs. aspirin

(n=488) _{n=485)

Risk per | Risk per | RR (95% CI) ARR P-value

year (n) year (n)
Stroke 1.6% (21) 3.4% (44) | 0.46 (0.26-0.79) 1.8% 0.003
Fatal 1.0% (13) 1.6% (21) | 0.59(0.27-1.24) 0.6% 0.14
Disabling non-fatal 0.6% (8) 1.8% (23) | 0.33 (0.13-0.77) 1.2% 0.005
Type of Stroke
Ischemic 0.8% {10) 2.5% (32) | 0.30 (0.13-0.63) 1.7% 0.0004
Haemorrhagic 0.5% (6) 0.4% (5) 1.156 (0.284.77) -0.1% 0.83
Unknown 0.4% {5) 0.5% (7) 0.69 (0.17-2.51) 0.1% 0.53
Other intracranial | 0.2% (2) 0.1% (1) 1.92 (0.10-113.3) | 0.1% ',6 5
hasmorrhage j A T
Systemic Embolism 0.1% (1) 0.2% (3) [0.32(0.01-3.99) [0.1% pOWE [

NY A
Total number of events | 1.8% (24) | 3.8% (48) | 0.48{0.28-0.80) /] 2.0% ["0.002A %~ >
~

Patients on warfarin had INR values in the therapeutic ran 3) o of th e, ghd

were below range 19% and above range 14% of the time.

The following table shows the results from seconda

BAFTA Secondary Results (\ A
Warfarin Aspirin Warfarin vs. aspirin
(n=488) (n=485)
Risk per | Risk per | RR (95% CI) ARR P-value
year (n) year (n)
Death 8% (107) 0. 28) [04% [0.73
P (1 A/l'-\\
Haemorrhage (fatal and <<\3 NN
non fatal) P Iy
Major extracranial S )\/1.6%((@) 087 {0.43-1.73) [ 0.2% |067
haemorrhage L) P Ve
Other hospitaladmissio@ Q@?( 1.22 (0.64-2.36) | -0.58% [ 0.52
for haemorrhage e )
All major haemorr ) 25) | 0.96(0.53-1.75) 0.1% 0.90

S

N
>

(including  inkrac

and h h

stroke) o)
Y

7,

ed to warfarin who were on anticoagulant treatment.

y meta-analyses were identified that compared warfarin to aspirin - Hart et al'’? and
Iraven et at’. Given the small number of patients in the individual trials who have
ents such as haemorrhagic stroke, myocardial infarction, systemic embolism,

intracranial haemorrhage extracranial bleed, transient ischemic attack and minor bleed,, it
was considered that a meta-analysis would provide better estimates for these outcomes

than a single trial.

There is significant overlap of trials included in the meta-analyses. About three quarters
of patients (approximately 3,000) in each of meta-analyses are included in both meta-
analyses. Both are used as some of the outcomes reported differ.
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The results of the meta-analyses are summarised alongside the BAFTA under
probabilities in the modelling section. The absclute reductions in stroke were similar o
BAFTA.

2.3 Dabigatran vs. aspirin

Given the absence of evidence directly comparing the efficacy and safety of dabigatran
with aspirin in patients with AF, an indirect comparison of these treatments was
undertaken.

It is assumed that dabigatran has the same efficacy as warfarin, base
PTAC and the Cardiovascular Subcommittee. Therefore, when com
with aspirin, evidence comparing warfarin with aspirin is used to
discussed in the section above. For example the model rates of
per annum and 0.8% per annum for aspirin and dabigatran resp

3 international Recommendations &

No internaticnal economic evaluations irdéntifj e Scottish Medicines
Consortium (SMC), or the Pharmageut nefj i Committee (PBAC) of
Australia for the use of dabigatran in entio and systemic embolism in

| be published August 20113,

nologies in Health {CADTH) has published an

ssing the new anticoagulants dabigatran and

roke in patients with atrial fibrillation. The health
ludes: “patients with excelient INR control on warfarin

%\v of Supplier Economic Analysis

@ost—utility analysis (CUA} was received from Boehringer Ingelheim NZ Itd. A review of
this model, undertaken by PHARMAC staff, is included in Appendix 1. Subsequent to the

review, PHARMAC staff constructed a new model with a number of amended inputs and
assumptions.

people with atrial fibrillation.

NICE is currently appraisi @al !;ﬂ.n- gffectiveness of dabigatran within its

licensed indication for th n % nd systemic embolism in People with
he 5

The PHARMAC model is detalled in the following section.
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5 Economic Analysis

Thig section outlines the cost-utility analysis undertaken by PHARMAC staff.

5.1 Scope of Analysis

An indicative cost-ulility analysis was undertaken to estimate the cost per QALY of
dabigatran for the prevention of stroke, systemic embolism and reduction of vascular
mortality in patients with atrial fibrillation. The target population for this analysis was
defined as patients with AF who are at moderate to high risk of stroke or systemic
embolism. The comparators used in the analysis were aspirin and warfarin.

above. This key assumption is varied in the sensitivit

5.2 Economic Model §§©
twi by

A Markov model was constructed to mo -
uses data derived from the BAFT. ia Bla-ag
efficacy of aspirin to warfarin. Thes -anglydet

d ri

administered warfarin had a r of A é’

administered aspirin.
the @ 5
s

scular Subcommittee and PTAC, it is
acy as warfarin. Therefore dabigatran is
* {nes as warfarin and improved health outcomes

3 ee as warfarin improves health outcomes

Based on the recomme
assumed that dabiga
assumed to have th
compared to a

compared to agpi

¥

of the, EUA was a lifetime {median survival approximately 8 years).
ycle% ear. All costs and benefits were discounted at 3.5% per

g&atients was estimated to be 78. This is based on information from

average age of AF patients with a CHADS22 in New Zealand. The
e RE-LY frial and in the meta-analyses (Hart et al and Walraven et al)
tely 71 years. This is lower than the average age of patients in New
ased on the HealthStat data), as the patient eligibility criteria in the trials

{1 BAFTA trial was 81.5 years, but older patients were specifically recruited to study the
fect of warfarin in elderly patients.

HealthStat is a database of sample information of General Practitioners in New Zealand. Data was
provided by the supplier.
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Model Structure

The Markov model included the following health states:

¢ AF - receiving dabigatran;

Ischemic stroke — not recovered,;

Haemorrhagic stroke or intracranial haemorrhage — not recovered;
AF — no treatment;

AF — on aspirin;

Background mortality;

AF-related death.

* 8 2 @ @ @

The probability of patients having an event is conditional on what tre they are &
receiving at the time. It is assumed that patients who have a haem ke

intracranial haemorrhage will not be on treatment in order to r sk of
subsequent event. If a patient has an extra cranial bleed it is ass ill s
aspirin (if they are not already on aspirin) in order to reduce the i

A branch of the Markov medel is included on the following

18
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5.3 Key Assumptions and Inputs

The key assumptions regarding efficacy of dabigatran include:
» Superior ta aspirin, annual ARR of 1.8% for ischemic stroke
* Equal to warfarin.

The key assumptions regarding the safety of dabigatran include:
» Increased risk of bleeding compared to aspirin
¢ Equal to warfarin

Other key assumptions include:
o Reductions in overall survival are based on reductions in events. There j rrelation

of 0.8 between reduction in the risk a stroke and reduction in stroke/o ] &
« 75% of patients switch from warfarin and 25% switch from aspirin. @

No difference in compliance

Three outcomes from stroke;

o Stroke death (above background mortality - 37%)

o Long term reduction in QoL and enter rest homes & rs eatlier se not
having a stroke (27%)
o Recover after 1 year and have no ongoing cost jon in

Background mortality

At each point of time patients are at r f
mortality included in the model is-base

Zealand population. The ann f bacl|
stimateg to @

age of patient population) i
at gre shown in the table below. PTAC and the

the patient population ag
itte ended using the BAFTA"" trial to compare efficacy
irin. As di ed above, meta-analyses (Hart et al'> and Walraven
0 determine the relative differences in haemorrhagic stroke,
embolism, intracranial haemorrhage extracranial bleed,
minor bleed.

Probabilities

ntified reported on rates of minor bleeding for aspirin. Therefore
ed in the supplier CUA were used. These were based on an
treatment comparison done by the supplier.

l§sis assumes that the probability of having an ischemic stroke is the same even
ignt had experienced a previous stroke or any other event. The evidence used
ed some patients who had had previous events; in addition some patients in the
{als“experienced an event more than once. Therefore the probabilities used reflect an
erage’ patient and take in to account the probability of an event given past events.
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Annual risks reported and those used in the cost-utility analysis

lative efficacy of Ischemic stroke on

“Not reported, calculated by PHARMAC staff

Annual Risk Relative | Reported Absolute
Qutcome Model Aspitin Warfarin Risk RR 35% cl redrll;scl’:ion
BAFTA 2.5% 0.8% 0.30 | 0.13-0.63 1.8%
Ischemic Stroke Hart
Walraven 4.2% 2.0% 0.48 | 0.37 -0.63 2.2%
Modelled 2.5% 0.8% 0.30 | 0.13-0.63 1.8%
BAFTA 0.4% 0.5% 1.15 | 0.29-4.77 0.1% )
Haemorrhagic Hart ) /
Stoke Walraven 0.3% 0.5% 1.84 | 0.87 -3@{// A vo
Modelled 0.3% 0.5% 1.84 | 0.875387. M/ (-hz %)
AV O
BAFTA 1.2% 1.1% 0.95/ 1044 23 1 \V 60%
Myocardial Hart ,.\v \\ Q\ \)
Infarction Walraven 1.1% 07% | /A8 0.39- 160 pN  04%
Modelled 1.1% 0.7% > 043V 0.38-10aN 0.4%
| AN
BAFTA 0.2% PAIN V.32 30 0.2%
Systemic Hart AN YY) N W
Embolism Walraven 0.3% | ~\02%A 9-1.74 0.1%
Modelled 0.3%PNST0:2% [ A\ 0T .29 - 1.74 0.1%
AN AN
BAFTA 0%~/ oa% R VY.e2 | 0.4-113.3 0.1%
Intracranial HART L~ CONN T 228 1.04-4.90 -0.2%
haemorrhage Walraven ) \ )) |~ Y
Modelledd 4> A% [ { \0.2% 2.8 | 1.04-4.99 0.1%
NV SN
BACTEAY Y  1b%d 1.4% 0.87 | 0.43-1.73 0.2%
Extracranial TBaet <7 | A~ 1.70 | 0.86-3.34 0.2%
Bleed Whiraten < \v
@) Modelied | N\ \Y5% 2.7% 1.70 | 0.86-3.34 1.1%
N \‘v’ O\ -
BARETANNYY  0.7% 0.5% 0.77 0.2%
@z N
ttafc(kD \\Qé{r ven
Modelled 0.7% 0.5% 0.77 | 0.20-2.06" 0.2%
RN
BAFTA
@% d Hart
Walraven
N woceted | | | N | W
WS OWN was no repcr'.e:l
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The relative risk of events for patients not receiving any treatment (due to having an
intracranial haemorrhage or hasmorrhagic stroke) compared to aspirin are based on
supplier estimates. These were based on an unpublished mixed treatment comparison
undertaken by the supplier. These were used because they were readily available. They
have a small impact on the result as less than one percent of patients do not receive
treatment in the model. The relative risks are shown in the table below.

Relative risk of events for no treatment compared to aspirin
Outcome Relative risk
Ischemic stroke

Haemorrhagic stoke

Myacardial Infarction

Systemic embolism @
Intracranial haemorrhage @

Extracranial bleed
TIA
Minor Bleed

5.4 Transformation and Extrapolations <§%

Reduction in mortalify following stroke

The base case assumes a correlation o een faduction in the risk of stroke and
reduction in stroke deaths. That is, a ¥0% uctio dgTesults in a 56% reduction
in stroke mortality.

isk-0 <Ek'ls directly correlated with reduced
e-that there is likely to be a correlation

incorporated in the analysis. However,

ith warfarin, ARR for death from all causes were reported to
meta-analysis)’, 0.4% (p-value 0.73)"; and 0.5% (p-value not
t statistically significant, meta-analysis) 2. In the meta-analysis by
the seven trials showed a non-statistically significant reduction in

N
N the ARR for all cause mortality for dabigatran 150mg bd compared to warfarin
.49% (p-value 0.051).

stated in PHARMACs Prescription for Pharmacoeconomic Analysis, ‘For clinical
vents with a p value close to (but still larger than) 0.05 (i.e. the event is close to but does
not reach statistical significance), the following should be considered
=« Magnitude of effect
e Clinical significance
¢ Independent study
» Composite events'®

In the case of dabigatran, stroke mortality is considered to be clinically significant and the
majority of independent studies identified indicate a trend that dabigatran and warfarin
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reduce mortality. Therefore, the base case assumes a reduction in mortality, although the
full effect is not modelled.

Death following an event

Death following a stroke
The rate of death following stoke is estimated to be 37%. This is the risk after an event
with no ongoing increased risk of death. The fatality rate is based on the 5 year rates of a
New Zealand cohort of 1744 stroke patients aged 75-84'°, adjusted to take account of
background mortality.

Follow-up data looking at fatalities of patients with strokes found that
43% of patients die from the stroke. Difference in fatality rates ma
population, duration of follow up and when the observation was

esehlai
ENY nce in cause fatality in tials
ared to aspirin. The BAFTA' trial

" trial reported a case fatality rates of

The fatality rates from trials are unlikéfxto
relatively low number of strokes. This i

that were set up to identify the ,
reported a 52% case fatality

6% and 10% (depending

Fatality rates following ptrHke

W

Events (1) fasalty commpared
Patient population Population (N) to/average P Time period "
Fatality rate population '
. ‘I\V/ Y N
ew a ah@ﬁ/ co
199 Vo YN
A N AT N13/1374  45% 32% 5 Years
4> AN\ ] 1166/1744 68% 37%
B 2 N\V [ 28911374 21%" | 21% 28 days
84 (L OV 6101744 35%" | 25%
AN/
Auckldnil.cdhiart (ARCOS)
19 \{<ag¥71 306/680" 45%" | 43% 1 year
450/1360'" 33% 33% 28 days
3 Mean age 73 407/1938"" 21% 21%
NN
land 2001 - 2004"
erage age 81.5 34/65 52% 52% 2.7 years (mean) follow up.
Mortality was restricted to
where stroke was the cause of
death.
USA 1987 -1992"
Patients <75 2/32 6% 6% 2.3 years (mean) follow up.
Patients > 75 331 10% 10% Mortality was restricted to
where stroke was the cause of
death.
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'Average mortality based on the mortality table for the New Zealand population, based on the
median age for the age group

"Includes deaths pre hospitalisation

" Percentages taken from graphs, number of events inferred from percentages

The rate of death in the dabigatran arm is set so the relative risk reduction (RRR) is 80%
of the RRR of the event, e.g. RRR of 0.56 ischemic stroke mortality compared to a RRR
of 0.7 for ischemic stroke.

The table below reports the differences in stroke fatality used in the model. &
Rates of fatal strokes used in the cost-utility analysis @
Risk per year 2:;':;:“3" i
Death from Warfaring
Aspirin ST RR ARR

dabigatran
Ischemic 0.94% 0.41% 0.44 0.52%

Stroke

Hemorrhagic 0.10% 017% | 167| -007% | @
stoke

Total 1.04% 058% | 05p]  046% \
Applying the same rates of death following a-st \\@%g
a similar rate of fatal strokes than repo i AF
0.6 while the modelled ARR Is 0.46.

Death following intracranial hagfGMege

The rate of death followinagy' és\g(z haer ge,was assumed to be the same as the
rate of death following e A int aemorrhage is assumed to have a
similar fatality rate as e ge stoke:

The rate of deathfalloWjrg’an i afiakhaemorrhage was not reported for the BAFTA
trial. >

The resulti V'rates of fata]>iftracranial haemorrhage used in the updated model

na \th;g: for dabigatran. As with strokes, this assumes 37% risk of
t ongoing risk.

are 0.03% fo
d%\ui n eve
etk el ”% i

AN
< te of owing myocardial infarction (Ml) is estimated to be 49%. This is the
immedi i no ongoing risk of death. The fatality rate is based on a New Zealand
coh MI patients aged 75-84'°.
Q\eya and 28 day fatality rates for patients were reported. After adjusting the 5 year
r background mortality, the fatality rate (41%) is less than the 28 day fatality rate
%). An explanation for this is that patients who do not have MI will have a greater than

rage life expectancy. Therefore, it is considered that the 28 day rate is the most
appropriate rate to use.
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Evente (n) If:tcarﬁtr;i'::':pared

Patient population Population (N) tolaverage Time period "
Fatality rate population’

New Zealand cohort

(1995)"

| Age 65-74 695/1499 46% 34% b Years

Age75-84 980/M1371 1% 41%

Age 65-74 465/1499 31%' 31% 28 days

Age75-84 672/1371 49%' 49%

' Percentages taken from graphs, number of events inferred from percentages
The rate of death following Ml was not reported for the BAFTA trial.

The resulting annual rates of fatal Ml used in the updated m

and 0.38% for dabigatran.

Recovery following an event

Recovery following a stfroke

It is assumed that some patients have a tem
then return to the quality of life they had
patients. This is based on the results
were classed as non-disabling.

%

Stroke severity

Total events for

od

all treatments'

Percentage b

Non-disabiing
stroke

o

Ow

Disahbling or fatal

Po
N EA%

N
S

f life of one year,
to apply to 36% of

3 out of 483 strokes

3
2N\ 310{\/,

etermine if a stroke was non-disabling, where a
ling. The scale is as follows:

Treatments were dabigatr%ﬁ‘{n‘n
i

covery following an intracranial haemorrhage
s is agsumed to be the same as for stroke.
Recovery following a myocardial infarction
It is assumed that all patients who survive a Ml will recover to their prior-Mi health state.
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5.5 Health-Related Quality of Life

The utility values included in the analysis were obtained using the New Zealand EQ-5D.
Health state descriptions were informed by literature search and PHARMAC staff. NZ
Tariff-2 EQ-5D weights were then applied to the generic health states to derive quality of
life scores. These are outlined in the table below. These were then validated by
comparing to previous PHARAMC analyses, GBD weight, the supplier analysis and

another analysis.
atients are &
Aithough there is some uncertainty regarding the quality of life value j ct on t@
is i i jori fg ins i

There is assumed to be no difference in HR-Qol based on what treatme
receiving.

results of the analysis is relatively small as the majority (84%)
increased life expectancy.

Utility values used in the cost-utility analysis A’)\\ P
Disutility compared b
Health state QoL | to base line
Atrial Fibrillation {AF) D‘BQ\':W A<\\\_j

lsch Stoke, | ’(\\/\ AN
schemic/Hemorrhagic troke, ntracran% e
Haemorrhage — First 3 months (‘:\_N‘ m -0.616

Ischemic/Hemorrhagic Stroke, Intréb\(@"-’ <\\V{V

Haemorrhage- 4 - 12 months 0.636 1A\ -0.257

Ischemic/Hemorrhagic Stroke, Intragranial %:S\\ N4 0
0,3

Haemorrhage — Recovered after 1 /] N
tschemic/Hemorrhagic tr.a\cranl.é}\V
Haemorrhage — Not Recove /\\ 34 -0.257

\V/ Y »\\)
Myocardial Infarction fr%mw ((0 0.275 0616

Myocardial Infarctign —Saftef 2 month NN S 0.891 0
[y \\)

Systemic E S~ nth - 0.638 -0.255

ExtracranldLBJe.fed | »¥'month post syant 0.627 -0.264

Transigqt Ischeiic’Attack™, 0.891 0

MP@ B"Q‘“W (\\/ 0.891 0
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Health states used in the model and their corresponding EQ-5D descriptions

Health state EG-5D EQ5D description

Atrial Fibrillation (AF) 11{1-2)11 No preblems walking around, No problems
with seif care, Some problem with
performing usual activities, No pain or
discomfort, No anxiety or depression.
Ischemic Stroke — First 3 | (2-3)(2-3){2-3)22 Between some problems walking about and
months confined to a bed, between some problems
and unable to wash and dress, between
some problems and unable to perform usual
activities. Moderate pain or discomfort.
Moderately anxious or depressed

Ischemic Stroke - 4-12 | (1-2)22(1-2)1 Some problems walking t, some
months problems washing or dre ef S0
problems with performl IVItI
some pain or d|sco o
depressed.
Post Ischemic Stroke — | Same as Atrial Fibrillation o\\\> \V
Recovered after 1 year N
Post [schemic Stroke — Not | (1-2)22(1-2)1 = i some
Recovered after 1 year some
activities,
anxious or
Post Haemorrhagic Stroke Same as Ischemic Stfké \\V / 4 \\,
ANV A A\
Myocardial Infarction — First | (2-3)(2-3)(2-3)22~-hDBetwéen s btems walking about and
Month Q fingeNo wbetween some problems
band wash and dress, between
S0 s and unable to perform usual

i oderate pain or discomfort.
//\\ ¢ y anxious or depressed
w7

Myocardial Infarction — After s Jtrial Fibri b%
N

1 month 775
NS AN )
Post Systemic Embolis@ 1 ~~—"Some problems walking about, some
) problems washing or dressing self, some
< problems with performing usual activities, no
v pain or discomfort, not anxious or
depressed.
Post @Yramal Samags Ischemic Stroke
Haemo;x:ha ~
Extr :;,221 Some problems walking about, no problems
with self care, some problems with

performing usual activities, moderate pain or
discomfort, not anxious or depressed.
<v‘lfpan§jent Ischémlcﬂfaék Considered very short term, so no change in QoL is modelied

P‘Fr Witation
ients W|th moderate to high risk of stroke, i.e. CHADS; score 22, could have a variety
orbidities. The CHADS; scoring mechanism is as follows
iagnosed heart failure, past or current (1 point)
Hypertension treated or untreated (1 point)
» Age >= 75 years (1 point)
» Diabetes Mellitus (1 point)
« Secondary prevention in patients with prior ischemic stroke, TIA or thromboembolism (2
points}

The supplier estimates that the distribution of CHADS; scores for patients with AF is 47%
£1,31% =2and 22% = 3.
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A qualiity of life study looking at many chronic health states in patients in the United
States, reported that patients with cardiac dysrthythmias (which AF is a subset) have a
mean age of 68 (the average age of ;zaatients in this analysis is 78) and a median of 5
chronic co-morbidities (Sullivan P et al)?’.

It is assumed that the average patient will have some reduction in quality of life,
compared to no health problems. Although it will differ between patients, especially given
differences in co-morbidities, it is expected the ‘average’ patient will be somewhat
restricted in their usual activities.

Stroke and Intracranial Haemorrhage

Ischemic stroke, haemorrhagic stroke and intracranial haemorrhage are modélled to have

the same utility values; although the probabilities of the events differ. The fi ont

are assumed to be associated with the lowest quality of life. In this time P@
e NP

patients will first be in hospital (on average for one month) and th
but still need to rest.

In 3 to 12 months post event it is expected that maobility, abjl
and pain will improve although will still affect the patient.

After 12 months some patients (approx half of surviv
stroke and have the quality of life they had befope’the
recover after 12 months they are expected to ha

Myocardial infarction

Patients are expected to be initially adtt
they will return to the guality of life ph th
expected to last a month

osp

eported ‘Quality of life six months after

In a six month follow up o j st M

myocardial infarction i ig patients are able to return to normal
activities.” It was not s patients quality of life was significantly
impaired.’ §§

Post Sysz‘e
A systemic embelism ig~assumed™o reduce a patient’s quality of life for one month. It is
W Wrm sffects. Long term effects from emboli are taken in to

assu ther
ac isch and myocardial infarction health states.
ranial Bi %
is

e
as the reduction in quality of life will last a month after an extracranial bleed
{incl ointestinal bleeding). It Is expected that patients will have some pain which
3

ct their mobility and ability to perform usual activities.
ient Ischemic attack
is no disutility modelled for a transient ischemic attack (TIA). Given by definition

y resolve in 24 hours; the impact of including a quality of life adjustment would be
egligible.

Minor Bleed
Itis assumed that a minor bleed has no disutility associated with it.
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5.6 Costs

Pharmaceutical Cosfts

The following pharmaceutical costs were included in the analysis:

Pharmaceutical Dose per Cost ($) per Cost ($) per year (daily

tablet tablet dose)
Dabigatran 150mg B i
Warfarin 1mg $0.06 $45

2mg $0.09 Range of

3mg $0.08 $30-$60 (2-6mg)
5mg_ $0.11

]
& @
Aspirin 100mg $0.014 $5.16 (100@/)\"( N
AR

The price of dabigatran

There can be large variations in the prescribed d a , the cost of
each warfarin tablet ranges from $0.06-$0.11 ( gert %‘5&& this does
not impact on the overall cost of warfarin sub e waffarin doses of 2-
6mg per day the year cost ranges from a $3 he.base case assumes
$45.

No dispensing fees or pharmacy m ave b ed in the analysis. If more

ar
than one dose of warfarin table s dispeéns e could be an additional cost
of $5.30 for dispensing warf t{s. Ho ~{his would not have a substantial

impact the overall result. @
Health Sector Costs @C E @

INR monitoring &
The cost of | i for patients receiving warfarin. The cost of INR
monitoring j g« 1 INR test, $10 for the lab test and $5 for 10 minutes
of nurse time, sumed that patients recsive an average of 17 tests per year. This is
based avi e IN ting for New Zealand patients aged 65 and over between
Ma hat were receiving warfarin (excluding initial period on

2 r is estimated to be $255.

st P nal states that once patients are stable, testing for most patients
nbe 4 — 6 weeks (9-13 times a year). However if patients become

sta ex)e will require more frequent testing®. The number of tests patients on
wa ceive is varied in the sensitivity analysis.
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Cost Offsets
The table below reports the cost-offsets included in the model.

Cost-offsets included in the cost-utility model

[ Event Cost
Stroke (ischemic or haemorrhagic) | $34,400 for all patients who survive {consisting of
Intracranial Haemorrhage hospital and outpatient costs in year 1) .

An additional cost of $35,800 per year for 3 years
{patients not recovering (21%))

Fatal stroke or intracranial $1,200 (@
haemorrhage A, P
Myocardial infarction $5,600 NN\
Fatal Myocardial Infarction $825 AN ANY A
Systemic Embolism $5,300 NN AN
Extracranial Bieed $3,100 NN Y A \
Transient Ischemic Attack $1,500 NN Y
Minor Bleed $240 A o

' Applied to patients who survive

Stroke (lschemic or Haemorrhagic)
The first year cost of a sfroke for those w
addition some patients (21%) are expecte

\0 be $34,400. In

years earlier than if

they didn’t have a stroke; the estimated is $35,8 year.
The first year cost can be divided in to atients costs. The inpatient cost
for patients with an ischemic s geés 6.7 days of freatment on the

QF moving into a rest home for some
patients and in-home reh . The table on the next page provides a

further break down of,

that followed )'
hospital in ‘;ﬁ
cases (B70NAYL
rehabilftation,

e diagnostiscretated group (DRG) codes for stroke excluding fatal
used tovcalculate the cost of time on the medical ward. For
retiabilitation (Z60A,B) were used, but the length of stay was

@ r to make it consistent with the in the length of stay for

on used in the model is higher than the case weight price provided
ealth; This is due to using a length of stay of 24.7 days rather than 8.3.
gy used by MoH is probably shorter hecause it is based on a small subset
ludes rehab funded through a variety of funding streams?’.

amount of outpatient care was also based on the study that followed NZ stroke
epts®. The following costs were applied to usage of health care service. The cost of
home care (21% of patients) was estimated to be $35,800 per yearJI and includes the
government contribution as well as patient contribution. The cost of at-home rehabilitation
care is approximately $70 per®® hour (average of 9 hours). Home help was estimated to
cost $23.50 an hour (average of 95 hours).

The cost of private hospital care was not included as it is not subsidised by the health
sector.

" Based on personal communication with the Ministry of Health
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Cost for ischemic stroke

Avg cost per
Type of cost Amount patlent
First year
In-patient costs
Medical Ward 6.7 days $6,400
Rehabilitation 24.2 days $17.,600
Sub total 30.9 days $24,000
Qut-patient
Private hospital 4% $0' &
Rest home 21% $7.500
At home Rehab 9 hours per year $600 @
Home help 95 hours per year $2,200
Sub total $10,400 &
Total first year cost 24’,’{@% \b
Ongoing — for patients not %/ TN @
recovering N
Rest home K< \gpdB00/] \
No cost for private hospital has been included as it is no i .ﬂﬁy tha-kealth or
"Included for 3 years

Ongoing costs — for patients not reco
No information was found that co
experienced a stroke to those w

and that many patients
Therefore it is assumed

Id only be included for 3 years as it
d for the rest of a patient’s life. This was

oceyr prior to hospital admission® (adjusting for background
ese will not incur any health care costs. For the rest of
ospitalisation prior to death was included, this is estimated to
ge length of stay of 1.8 days, based on DRG B70D. Therefore,
atal stroke (with 50% of patients hospitalised prior to death) is
00

i fal Haemorrhage
osts of Intracranial Haemorrhage are the same as for stroke.

@cardfal Infarction

e cost used for a myocardial infarction is $5,600. This is only applied to patients who
survive. This is based on a weighted average of the DRG costs for myocardial infarction,
using NZ volumes (F41A,B FB0A,B) The average length of hospital stay is estimated to
be 5.0 days.

Fatal Myocardial Infarction

About three quarters of fatal MI's occur prior to hospitalis:ation“5 (adjusting for background
mortality). For the quarter of patients who die from MI whilst in hospital, the cost of
hospitalisation is estimated to be $3,300 with an average length of stay of 2.8 days (DRG
F80C). Therefore, the average cost of hospitalisation for patients who have a fatal Ml is
estimated to be $825,
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Systemic embolism

The estimated cost for a systemic embolism is $5,300. This is based on the DRGs for
‘Peripheral Vascular Disorders’ (F65 A,B) and ‘Amputation for Circ System Except Upper
Limb and Toe’ (F11 A,B). The weightings are 93% and 7% respectively, based on NZ
discharge volumes. The average length of stay is estimated to be 4.3 days.

Extracranial Bleed
The cost estimated for extracranial bleed is $3,100. This is based on the DRG ‘Gl
Haemorrhage Age >64 or W (Catastrophic or Severe CC)' (G61A). The average length of

hospital stay is estimated to be 2.8 days.
Transient Ischemic Attack
The cost estimated for a transient ischemic attack (TIA) is $1,500. d pati

will be seen in the emergency department, with approximatel
admitted to hospital. The inpatient cost following a TIA is esti
based on the DRG’s for TIA and Precerebral Occlusion wi
catastrophic or severe complications (B62A,B). The aver
days. For patient not admitted into a hospital ward, it i
in the emergency depariment, at a cost of $300. Dué 4

Minor Bleed
The estimated cost of a minor bleed i
majority of patients seeing their GP (752

is is based on the
ome patients going to the
certainty of this cost, it is
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6 Results of Economic Analysis

The results of the analysis indicate that the cost per QALY of dabigatran for the
prevention of stroke and stoke embolism in patients with atrial fibrillation is estimated to
QALYs gained per $1 million invested). This assumes the
daily cost ol dzligalran s W that dabigatran has the same efficacy as warfarin; and
that a reduction in ischemic strokes will result in a reduction in overall mortality.

The incremental costs and QALY gains in base-case analysis are included in the table
below.

Incremental costs and benefits in the base case [/}
Pharmaceutical Cost™ g:srt QALY Incr Cost per QALYs gained

QALY QALY per $million

Breakdown of base case results for both comparators .| 0/\, ,-@

Weight Model incr Cost Incr Gain | Cost Per | QALY gained per
QALY $1 million invested

25% Aspirin N AN I
75% Wartarin NV )
Average £ p

\S

%), with the remainder due

atran and warfarin treatments (9%

The additional disco fent was _ of this was offset by a
reduction in eve h SR

" Note that this may not be the same as the total cost of the pharmaceutical treatment, as
costs that are in the same in both freatment arms may have been excluded from the
analysis.
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6.1 Sensitivity Analyses

A key assumption in the analysis is which treatment patients will switch from. The base
case assumes 75% of patients switch from warfarin and 25% from aspirin. The table
below shows that if the proportion of patients switch from aspirin is varied from 10% to
50% the respective cost per QALYs are | QALYs gained per
$1 million invested).

Cost effectiveness of dabigatran when the weight of the comparator is changed

Weight ner Iner QALY gained
Aspirin | Warfarin Cost Gain Cost per QALY pe:nﬁe:lt!gon &
10% 90% 0.02 N |
25% 75% 0.06 :
33% 67% 0.07 ?
50% 50% 0.11 \

Price of dabigatran
The price of dabigatran varied , iSNbased on the uncertainty due fo

dications oufside AF There is no

ch obabiiities of events were varied over the reported
in the trialg\Varying ischemic stroke had the biggest effect; also it

t chang€ in absolute risk. Varying the annual absolute risk
% Jor ischemic stroke resulted in a cost-per QALY range of
LYs per million).

r GIALY results was calculated by applying distributions to the
eight efficacy and safety outcomes. The resulting ranges were
QALYs gained per million} for the 2.5% and 97.5% limits.

Y

‘ he“ranges for the absolute risk reductions included positive and negative
(afushs. his is due to the reported results not being statistically significant at 95%
: dnfidence level.
Probability of death

A key assumption in the analysis was that reductions in events such as ischemic stroke
resulted in a reduction in mortality. This was tested in the sensitivity analysis. If there is
no correlation between events and overall survival (i.e. no difference in overall survival)
then the estimated cost per QAL QALYs per million). If the correlation is
increased to 1:1 the result vs per million).

Costs
The uncertainties of costs that had the biggest impact on the result were the cost of rest
home care for stroke patients who do not recover (due to it relatively large cost} and the
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cost of warfarin testing (because it effects 75% of patients). However the results did not
vary dramatically due to changes in costs.

The costs were varied by 20%, as it is expected the value will fall within this range. The
exception was for the cost of treating a minor bleed and a TIA. These costs were varied

by 50% due to their greater uncertainty.

The additional time patients, who do not recover from a stroke, spent in rest homes was
varled over from 1 year to 5 years. This resulted in a cost-per QALY range of

QALYs per million).

Utility

The model was the most sensitive to the base-line utility value, a
disutility’s for the events in the model and also the QALY loss from

decreases to

QALYs per million). If the lowest utili

cost per
ntifjed for AK'is

used (utility of 0.57}, the cost per QALY is QAL ign)
One-way sensitivity analysls & A A @
: Base a . Welghted RIALYS
Variable Case Updated | Aspirin Warfarin Average 57:;1
>\/ 4
Base Case _ N

N

Daily Cost of dabigatran

e %
NN
N

VAN

b

1V,

Ischemic stroke; ARR of

N
G

N 2.2%

|

-

PaN

dabigatran/warfarin compa s 0.9% -_ _:-_
AN AL
Hemorrhagic strokg; Ahap ) §§_0 29 0.0% | i )
dabigatranlwarfa@\p\ toﬁém"'\ - ] 0.8% _— i
2N NN\ ]
Intracrania ge; ARR of 0.1% 0.0% i | i
dabig@tkanlw A com of to/gspirin oy -0.3% | | il
LN (SN
ial'Tnfa : 0.4% 0.7% i | i R
< % nlv(yzk;@nﬂv ared to aspirin o 0.0% N i i §
P
TNyste sisnf: ARR of .. 0.2% | i i i
dabi arin compared to aspirin e -0.2% ; | i i
NN\
rafisient Ischemic Attack; ARR of 0.2% 0.5% | il i} i

Qq igatran/warfarin compared to aspirin e -0.7% g i B

/

[ Extracranial Haemorrhage; ARR of A% 0.2% i n a Il
dabigatran/warfarin compared to aspirin R -3.7% i I
Minor Bleed; ARR of dabigatran/warfarin 6.5% 1.6% o | i _A
compared to aspirin T 25.1% | | i |
Death from MI; probability per Ml 0.49 ggg -~ -—:-—ﬂ]—




IQALYs

7/ f\/{%

2 Base bk Weighted
Variable e Updated | Aspirin Warfarin Average g:;
Death from Ischemic stroke, Hemarrhagic 0.30
Stroke and Intracrantal Haemorrhage; 0.37 -‘—-‘_-‘
probabily per ovent o4+ | [N | NN | N
Correlation between reduction in risk of 0.8 0.0 | o
events and death 1.0
Cost of Ischemic Stroke; first year $34,400 $27,520 - — -

$41,280 1 i k
| = A
Cost of Ischemic Stroke; Additional time 3 years 1 year |
in rest home (for patients not recovering) 5 years \ i
P "'-.V
Cost of MI $5,600 [ 94,480 d ;
96,728, |
AN
Cost of Minor Bleed $240 (fi\g%y % - s
N \/ i a
Cost of Systemic Embelism : $4@Q\\ - -

) b

Cost of dabigatran

It is estimated that if the price of dabigatran
saving to the health sector; in addition it

dominate current treatment.

\NGG!! CI’EEI& |!63|l|! ! | )

it will be cost
encins, i.e. it would
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Cost of Transient Ischemic Strol@ $1.5 ~ 5750 . _
22 89500 I ]
257 LI
Cost of warfarin testin@/ (\( :;?g =: ::-:
(o AN
e | i
Y (\ A 1 i |
| j first 0.55 0.44 = -
25 PaX 0.65 1 ) a
NY N\
Dietprric st 9oihg utility for those 0.63 0.51 il = |
s 0.76 i | i ;
LN
0.33 | | | |
NN -
80 | | il |
10.0% il i




For dabigatran to be cost saving compared to warfarin it is estimated the cost would have

to fail below [JJSIN Compared with aspirin, at a cost of- dabigatran would
be cost-saving.

Restricted Probabilistic Sensitivity analysis
A distribution of cost per QALY results was calcuiated by applying distributions" to the

relative risks of the eight efficacy and safety outcomes. The resulting ranges were
QALYs gained per million) for the 2.5% and 97.5% limits. The

i ution of resulis rs presented in the graph below.
Distribution of cost-effectiveness when applying distributions to the rel of o
comes “ @

S

»

Ingremental Cost

-0.02 003 0.08 013 0.18
Incremental Effectiveness

arfarin
' the RE-LY frial are applied then the average cost per QALY is
QALYs per $1 million invested). In this case there
avigairan is compared to warfarin. In addition, the cost
bigatran compared to aspirin is improved.

©

¥ Normal distributions {not truncated) were used, these were based on the 95% confidence
intervals reported.
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7 Discussion

The plausible cost per QALY range is estimated to bem QALYs

gained per $1 million invested). This is a three fold dilierence in resuns. 1 s s due to

multiple uncertainties, but most of it comes down to the comparative efficacy and safety
of dabigatran to both warfarin and aspirin. The key modelled uncertainties can be
summarised as:

» Efficacy of dabigatran: the base case analysis assumed that dabigatran was equally
efficacious compared to warfarin (based on advice from the Cardiovascular
Subcommittee and PTAC). Due to lack of evidence regarding the efficacy of
dabigatran compared with aspirin, an indirect comparison of the evidence was
hecessary, which creates further uncertainty in the analysis.

e Reduction of overall mortality: the evidence suggests that warfarin igatr.
reduce overall mortality in patients with AF compared with aspirin; i
lack of good evidence.

e Weight of comparators: it is assumed more patients would
from aspirin, although the actual proportion of each patient

Other uncertainties not included in the cost-utility anal mCi
dabigatran; potential cost of blood monitoring with d

dabigatran.

Some consider that dabigatran may redu lisatiafis gared to warfarin.
However the reduction in hospitalisatio in t trial was neither
statistically or clinically significant.

Consideration of a lower dose was not daily dose was considered.
It is unknown if a lower dose g ealand; and if a lower dose is
registered it is unclear what if\\wi i enJogrer-tlally dose in the RE-LY trial was
220mg® but the FDA appr

There are a numberf@ns i e”been included in the model; these have
resulted in a relative i
uncertainty can

N
N
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Appendix 1 Review of the supplier cost-utility analysis

A cost-utility analysis {CUA)} was received from Boehringer Ingelheim NZ Itd; which
PHARMAC staff have reviewed.

The economic evaluation estimated the cost-effectiveness of various proportions of
dabigatran, warfarin, and aspirin for patients 60-88 years old with AF and moderate to
high risk of ischemic stroke. A population based Markov model was built which follows 6
age groups in accordance with the findings from the NZ HealthStat GP database.

The following table summarises the main inputs and assumptions use

@

uppli

model: (\x

Pe \ Av P —
Model Input / b
Assumption Details Pgﬂﬁ ment

Type of analysis

\<\> —-'Fm analysis undertaken
— / / ropnate

Target population

2 S

to receive treatment)

u/analysm was based on the
rect target population {i.e.
% >the target population most likely

The analysis excluded

are esc:rlbed at being 20% of
the total population,

v [T
makes iNe analysis Compiea

and is not considered to be
necessary given CUAs are
undertaken based on the
‘average’ patient.

vV

Comparator

N
/>

——

e g
FE
m

The time horizon was
appropriate. Although,
technically there shouldn’t be a
terminating age

The cycle length appears
appropriate and justified in
terms of the underlying disease
and effect of the interventions.

The weighted-average of the
cost per QALY result {weighted
by patient numbers prescribed
the comparator treatment) was
reported. The approach woutd
have been more transparent if
the cost per QALY results was
reported separately as well.
This would have improved the
transparency of the model.

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

41




Treatment
regimen
(including

A

™,

comparators be used in the
analysis. The results of the
different analysis should be
reported separately, as well as
reporting a weighted-average
(weighted by patient numbers
prescribed comparator
treatment) of the cost per QALY
result®.

tment is currently not
wigely Used for the treatment of
in NZ.

N
&S

D

Efficacy

e
Although it seems reasonable
the majority of patients would
receive the higher dose of
dabigatran, no rationale was
given for the proportion of
patients receiving the lower
dose.

Additionally, given the FDA
subsequently has not approved
the 110mg dose (but a lower
dose)’, it is now less certain
that the 110mg dose will be
approved in NZ.

Dose adjustments are likely with
the use of warfarin over time,
however, this does not
substantially impact the total
cost of warfarin.

The discontinuation rates seem
reasonable.

PTAC and the Cardiovascular
Subcommittee recommend that
it should be assumed that
dabigatran and warfarin have
the same efficacy.

An important consideration of
the efficacy of warfarin is the
INR cantrol of the patient. In the
RE-LY trial’, there was a trend
indicating that dabigatran had
less comparative benefit in

patients who had better INR
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control when receiving
warfarin®®'®, There was no
consideration of the INR control
in the New Zealand setting and
how this affects the relative
efficacy of dabigatran compared
o warfarin.

The Subcommittee also
recommended that the

The assumption that dabigatran
reduces mortality is uncertain
given the lack of good evidence.
This is a key assumption as the
majority of bensfit is from the
reduction in mortality.

PHARMAC's approach is to
include reductions in mortality,
using a similar method to the
supplier, but scale down the
effect by 20% because of the
uncertainty.

The supplier based the case
fatality rates on a study of NZ
patients’®. Howaver, it is
unclear how the rates were
derived. PHARMAC's
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Health states and
model structure

interpretation of the results are
that case fatality rates are 37%
and 49% for stroke and AMI
respectively, adjusted for
background mortality and based
on patients aged 75 — 84.

d important health
not appear to have

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

The range and choice of
variables used in the sensitivity
analysis is inadequate and has
not been justified.

It is unclear what parameters in
the model were varied when the
report states ‘no therapy'. Given
it was assumed that the amount
of patients not on treatment
remained unchanged when
dabigatran was funded it is
expected this would not impact
the result (especially by
increasing and decreasing the
result). it would have been
clearer if the report further
explained the sensitivity
analysis.

Assumptions and
inputs

As mentioned in the efficacy
section above; the key
assumption that dabigatran
reduces mortality is uncertain.
This is a key consideration in
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the updated model.

Quality of life

Pharmaceutical
cost

The base line utility vajdgrof AF
i p of Iy

uate etailed in the
fter the patient had an
4he (ol was applied for
-the of their life or until they
\11} A different event. For a
wber of the events this is not
appropriate as the impact on
QoL is short-term. For example
a transient ischemic event cften
last less than 24 hours, so if the
disutility is applied for a lifetime
the impact of the event is over-
estimated. This resulted in the
CUA overstating the benefit
{(gain in QALY) of dabigatran ¢

PHARMAC's approach was to
apply disutility values for set
periods of time. In order to do
this more health state were
created to capture the different
stage and outcomes from a
stroke or intracranial
haemorrhage.

Given the baseline utility
(CADHS:; individual) affects all
health states; at minimum this
should have been included in
the sensitivity analysis so it's
effect on the result could be
evaluated.

PHARMACS approach to
deriving the QoL scores was to
map the health stated to the
EQ-5D and use NZ specific
utility values. This was done to
increase consistency with other
PHARAMC analyses.

The pharmaceutical costs were
calculated correctly. Generics
for the comparators are already
listed, so it is unlikely there
would be any significant price
reductions for these in the
future.
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Non-
pharmaceutical
cost

There are likely dose
adjustments of warfarin over
time, however, this does not
substantially impact the total
cost of warfarin.

>

The cost of INR testing seems
to be overestimated. The
number of tests was based on a
trial that is not likely to
represent actual usag

t fof INR monitoring

It 5 fe¢commended in the PFPA
ew Zealand cost data be
used when estimating costs for

a CUA.

For the cost of stroke
PHARMAC used estimates
based on a study on the
treatment of stroke in NZ. In
addition there was a
differentiation of the costs for
those who recover and those
who do not.

The cosis of a TIA are likely to
be overstated as not all patients
would be admitted to hospital.

The cormrect discount rate was
used.

staff altered the supplier model in order to be able to report the cost
iveness of dabigatran compared to either aspirin or warfarin. The results are shown
able below.

DabigatranF“
an

Incremental | Incremental Cost per
Pharmaceutical Cost QALY QALY Interpretation
Dabigatran vs.
warfarin ] -0.017 B | vorferin
Dabigatran vs. is more effective
aspirin F 250 0.23 B | asoirin

Dabigarer [
is less effective than

The results show that when dabi

atran was compared with warfarin, dabigatran was
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Therefore, the modei shows that when an individual comparison is made of dabigatran
vs. warfarin, dabigatran is not cost-effective. However, after further evaluation of the
suppliers model, a number of modelling error's were identified that are likely to have
caused this unexpected result. Once these errors were fixed the analysis showed that
dabigatran was associated with a QALY gain compared to warfarin.

The results of the CUA show that when dabigatran is compared to aspirin, the cost per
QALY result is approximatelym However, PHARMAC staff note that it is unlikely
that only warfarin intolerant patienis would access dabigatran and that the result would be
a lot higher if a significant portion of patients would use dabigatran instead of warfarin. In
addition it is uncertain whether the efficacy of dabigatran compared to aspirin has been
assessed correctly.

Given the errors in the TreeAge model, inconsistencies between the T
CUA report, and uncertainty of key assumptions, PHARMAC staff
insufficient information to draw any firm conclusions about {
dabigatran compared to either warfarin or aspirin. Therefore;

been undertaken. This is detailed in the main body of this re :EE
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