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Glossary of commonly used terms

A+C Aspirin plus clopidogrel

AF Atrial fibrillation

AMI/MI (Acute) myocardial infarction
ASA Aspirin monotherapy

Cl Confidence interval

DBG Dabigatran etexilate

ECH Extracranial haemorrhage

Gl Gastrointestinal

HS Haemorrhagic stroke

ICH Intracranial haemorhage

IS Ischaemic stroke

MTC Mixed treatment comparison
PSA Probabilistic sensitivty analysis
SD Standard deviation

SE Systemic embolism/Standard error
TIA Transient ischamic attack

VKA Vitamin K antagonist

WFEN Warfarin



Instructions for manufacturers and sponsors

This is the specification for submission of evidence to the National Institute for Health and Clinical
Excellence (NICE) as part of the single technology appraisal (STA) process. It shows manufacturers
and sponsors what information NICE requires and the format in which it should be presented. NICE
acknowledges that for medical devices manufacturers particular sections might not be as relevant as
they are for pharmaceuticals manufacturers. When possible the specification will refer to requirements
for medical devices, but if it hasn’t done so, manufacturers or sponsors of medical devices should
respond to the best of their ability in the context of the question being addressed.

Use of the specification and completion of appendices 1 to 13 (sections 9.1 to 9.13) are mandatory
(when applicable), and the format should be followed whenever possible. Reasons for not following
this format must be clearly stated. Sections that are not considered relevant should be marked ‘N/A’
and a reason given for this response. The specification should be completed with reference to the
NICE document ‘Guide to the methods of technology appraisal’ (www.nice.org.uk), particularly with
regard to the ‘reference case’. Users should see NICE’s ‘Guide to the single technology appraisal
(STA) process’ (www.nice.org.uk) for further details on some of the procedural topics referred to only
briefly here.

If a submission is based on preliminary regulatory recommendations, the manufacturer or sponsor
must advise NICE immediately of any variation between the preliminary and final approval.

A submission should be as brief and informative as possible. It is expected that the main body of
the submission will not usually exceed 100 pages excluding the pages covered by the template.
The submission should be sent to NICE electronically in Word or a compatible format, and not as a
PDF file.

The submission must be a stand-alone document. Additional appendices may only be used for
supplementary explanatory information that exceeds the level of detail requested, but that is
considered to be relevant to the submission. Appendices are not normally presented to the Appraisal
Committee. Any additional appendices should be clearly referenced in the body of the submission and
should not be used for core information that has been requested in the specification. For example, it is
not acceptable to attach a key study as an appendix and to complete the clinical-effectiveness section
with ‘see appendix X'. Clinical trial reports and protocols should not be submitted, but must be made
available on request.

Trials should be identified by the first author or trial ID, rather than bé/ relying on numerical referencing
alone (for example, ‘Trial 123/Jones et al.'?® rather than ‘One trial'*®).

For information on submitting cost-effectiveness analysis models, disclosure of information and
equality and diversity, users should see ‘Related procedures for evidence submission’, appendix 10.

If a patient access scheme is to be included in the submission, please refer to the patient access
scheme submission template available on request. Please submit both documents and ensure
consistency between them.
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Executive summary

Please provide an executive summary that summarises the key sections of the submission.
All statements should be directly relevant to the decision problem, be evidence-based when
possible and clearly reference the relevant section of the submission. The summary should
cover the following items.

Product Details
= Approved name of technology: Dabigatran etexilate
= Brand name: Pradaxa
= Therapeutic class: Oral anticoagulant
=  Formulation: 110mg and 150mg hard capsules
= Dosing regimen: Either 110mg or 150mg twice daily
= Course length: Unlimited
=  Pack size: 60 capsules

= Cost: £2.52 per daily dose
Mechanism of Action

The oral pro-drug dabigatran etexilate is rapidly converted to its active form, dabigatran. Dabigatran
is a synthetic reversible thrombin inhibitor, which binds to thrombin with a high affinity and

specificity. The pro-drug itself has no anticoagulant activity.

Indication

Prevention of stroke and systemic embolism in adult patients with atrial fibrillation.
Marketing Status

Dabigatran etexilate (DBG) does not currently have UK marketing authorisation for the indication
detailed in this submission. The dossier for regulatory approval was submitted to the EMEA in
January 2010 and will be considered through the centralised procedure. Marketing authorisation is

currently expected in March 2011.
Comparators

The main comparator is the current standard of care for patients at moderate to high risk of stroke,
dose-adjusted warfarin (WFN). Secondary analyses will also compare DBG with both aspirin
monotherapy and dual anti-platelet therapy (aspirin plus clopidogrel) in patients who are unable or

unwilling to receive WFN but are eligible for DBG.




Source of clinical evidence

For the primary comparison versus WFN, the key clinical evidence comes from the pivotal RE-LY
study, the largest RCT ever conducted in this therapeutic area. For the secondary comparisons, a

mixed treatment analysis was peformed.
Summary of clinical evidence — RE-LY
The key results of the RE-LY trial are summarised in Table 1 and Table 2.

Overall, the RE-LY trial not only achieved but surpassed the pre-specified non-inferiority objective for
efficacy. Good statistical power was achievable with the original planned recruitment of 15,000
patients, however actual recruitment of over 18,000 subjects ensured even greater power. The
demonstration of a dose-response for the primary endpoint, where DBG 110mg bid was shown to be

less effective than DBG 150mg bid but non-inferior to WFN is further support of the findings.

The superiority of DBG 150mg bid over WFN was reflected in all components of the primary
endpoint (stroke and systemic embolism). For the composite primary endpoint itself, the relative risk
reductions were 35% and 10% for the 150mg bid and 110mg bid respectively compared to WFN,
with 150mg bid having a p-value of 0.0001 for superiority versus WFN.

For ischaemic stroke, the relative risk reduction for the 150mg bid dose was 25% compared to WFN
and was significant (p=0.0296). Haemorrhagic stroke was significantly decreased by two-thirds
compared to WFN for both doses (p-value <0.0001) and did not show dose-response. Given the
usual trade-off between thromboembolic risk reduction and haemorrhagic risk increase, this is an

extremely desirable and groundbreaking result.

The treatment effects of DBG were further reflected in all specified secondary endpoints. The risk
reductions on stroke/systemic embolism and death was 17% for DBG 150mg bid, which was
statistically significant (p-value = 0.0015). Both doses also reduced the risk of all cause mortality, the
risk reductions by DBG 110mg bid and DBG 150mg bid were 9% (p-value = 0.1308) and 12% (p-value
= 0.0517), respectively. Most of this effect was due to vascular death. This is an important finding
since. WFN reduces mortality in AF subjects compared to placebo. An additional reduction in
mortality over and above the effect of WFN is clinically important and further substantiates the

clinical value of DBG.

The rate of symptomatic Ml was not statistically significantly different across the three groups. Rates

of silent MI were similar between the treatment groups.
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Table 1 Summary of efficacy results from RE-LY

DBG 110mg bid DBG 150mg bid WEFN Hazard Ratio DBG Hazard Ratio DBG
Outcome Number of Annual rate Number of Annual rate Number of Annual rate 110mg bid v WFN 150mg bid v WFN
patients patients patients (95% Cl) (95% Cl)
Stroke/SE o o o 0.90 0.65*
(Primary endpoint) 183 1.54% 134 1.11% 202 1.71% (0.74-1.10) (0.52-0.81)
1.13 0.75%
1 0, 0, 0,
Ischaemic stroke only 152 1.28% 103 0.86% 134 1.14% (0.89—1.42) (0.58-0.97)
0.31%* 0.26*
1 0, 0, 0,
Haemorrhagic stroke only 14 0.12% 12 0.10% 45 0.38% (0.17 - 0.56) (0.14— 0.49)
Stroke/SE/All-cause death o o o 0.93 0.83*
(Secondary endpoint) 577 4.85% 520 4.32% 613 >.20% (0.83-1.04) (0.74-0.93)
0.91 0.88
- 0 0, 0,
All-cause death only 446 3.75% 438 3.64% 487 4.13% (0.80—1.03) (0.77 - 1.00)
Stroke/SE/PE/MI (including silent 0.98 0.84*
0, 0, o, * *
Z]I;{Q\;ai::;]lar death (Secondary 507 4.26% 443 3.68% 513 4.35% (0.87 - 1.11) (0.74 - 0.96)
1.29 1.27
0, 0, 0,
Total Ml 98 0.82% 97 0.84% 75 0.64% (0.96 - 1.75) (0.94—1.71)
0.90 0.85%*
0, 0, 0,
Vascular death only 289 2.43% 274 2.28% 317 2.69% (0.77 - 1.06) (0.72 - 0.99)

ITT analysis set: DBG 110mg - N = 6,015, subject-years = 11,899; DBG 150mg - N = 6,076, subject-years = 12,033; WFN - N = 6,022, subject-years = 11,794

* Denotes statistically significant in favour of DBG

Source: *

Abbreviations: Cl, confidence interval; DBG, dabigatran etexilate; ITT, intention to treat; MI, myocardial infarction; PE, pulmonary embolism; SE, systemic embolism; TIA, transient ischaemic
attack; WFN, warfarin
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Table 2 Summary of safety results from RE-LY

DBG 11 DBG 1 WFN
Outcome Number of ome Number of >me Number of LR IEILER DRI LEEEIILEHIRLE
- Annual rate - Annual rate - Annualrate  110mgv WFN (95% Cl)  150mg v WFN (95% Cl)
0.80%* 0.93
1 H 0, 0, 0,
Major bleeding 342 2.87% 399 3.32% 421 3.57% (0.70—0.93) (0.81—1.07)
0.67* 0.80%*
. . . . o o o
Life threatening major bleeding 147 1.24% 179 1.49% 218 1.85% (0.54—0.82) (0.66—0.98)
Intracranial haemorrhage o o o 0.30* 0.41*
(including haemorrhagic stroke) 27 0.23% 38 0.32% 20 0.76% (0.19-0.45) (0.28-0.61)
1.07 1.471
H 1 0, 0, 0,
Gl major bleeding 134 1.14% 186 1.57% 125 1.07% (0.84—1.36) (117 - 1.85)
1.17 1.627
P . . 0, 0, 0,
Gl life-threatening bleeding 67 0.57% 94 0.79% 57 0.49% (0.82—1.67) (117 - 2.26)
0.98 0.88
0, 0, 0,
ALT/AST>3xULN 118 2.0% 106 1.7% 125 2.1% (0.76 — 1.26) (0.68 —1.14)
ALT/AST>5xULN 36 0.6% 45 0.7% 50 0.8% © 48_7'? 15) (0 Gg?i 40)
ALT/AST>3xULN and total bilirubin 0 0 0 0.55 0.69
>2xULN 1 0.2% 14 0.2% 21 0.4% (0.26 - 1.13) (0.35-1.36)

ITT analysis set: DBG 110mg - N = 6,015, subject-years = 11,899; DBG 150mg - N = 6,076, subject-years = 12,033; WFN - N = 6,022, subject-years = 11,794
* Denotes statistically significant in favour of DBG. ” Denotes statistically significant in favour of warfarin

Source: *
Abbreviations: ALT, alanine aminotransferase; AP, alkaline phosphatase; AST, aspartate aminotransferase;DBG, dabigatran etexilate; Gl, gastrointestinal; LFT, liver function test; ULN, upper

limit of normal; WFN, warfarin
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A lower yearly event rate for major bleeds was observed with DBG treatment compared with
WEN. Subjects treated with DBG 110mg had a significantly lower rate of major bleeds
compared with WFN (p=0.0026). The rate of major bleeds with DBG 150mg compared to
WFN was not statistically significantly different (p=0.3146). There was a significantly lower
rate of life-threatening bleeds, haemorrhagic stroke and ICH for both doses of DBG

compared with WFN as follows:

Life threatening bleed

e DBG 110mg compared to WFN (p=0.0001)
e DBG 150mg compared to WFN (p=0.0305)

ICH (including haemorrhagic stroke)

e DBG 110mg compared to WFN (p<0.0001)
e DBG 150mg compared to WFN (p<0.0001)

There was no evidence of any incremental liver toxicity with DBG, indeed the rates of
increased liver function enzymes were slightly higher with in the WFN group than either of

the DBG groups.

Overall, this study demonstrated that both doses of DBG were clearly non-inferior to WFN
and that DBG 150mg bid was superior to WFN for the primary efficacy endpoint. In addition
both doses of DBG significantly reduced the occurrence of the most serious haemorrhagic
events compared to WFN which, when considered alongside the significant reduction in
ischaemic stroke with DBG 150mg bid, represents an unprecedented result in this

therapeutic area.
Summary of clinical evidence — MTC
The key results of the MTC are summarised in Table 3.

The statistically significant findings from the MTC analyses for each DBG scenario versus
aspirin monotherapy are as follows:
e Significant superiority of DBG 110mg bid for all stroke, fatal or disabling stroke and
TIA

e Significant superiority of DBG 150mg bid for all stroke, ischaemic stroke and fatal or
disabling stroke

The statistically significant findings from the MTC analyses for each DBG scenario versus

aspirin plus clopidogrel are as follows:
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e Significant superiority of DBG 110mg bid for ischaemic stroke, systemic embolism,
minor bleeding and any bleeding

e Significant superiority of DBG 150mg bid for all stroke, ischaemic stroke, fatal or
disabling stroke, systemic embolism, minor bleeding and any bleeding

Table 3 Summary of results from the MTC

RR versus aspirin RR versus aspirin plus
. RR versus placebo
Outcome monotherapy clopidogrel (95% Cl)
(95% Cl) (95% Cl)
DBG 110mg bid
All stroke 0.52* 0.55 0.35*
(0.28-0.96) (0.30-1.00) (0.17-0.71)
Ischaemic stroke 0.69 0.54% 0.33%
(0.40—1.20) (0.33-0.87) (0.21-0.54)
Mortality 0.85 0.91 0.66*
(0.66—1.10) (0.68—-1.21) (0.47 -0.93)
ECH 0.84 0.87 1.58
(0.34-2.09) (0.52 —1.44) (0.25—10.02)
AMI 0.93 0.89 0.84
(0.50-1.72) (0.45-1.73) (0.33-2.09)
Vascular mortality 0.90 0.81 1.13
(0.63—1.29) (0.57—1.14) (0.72 - 1.80)
DBG 150mg bid
All stroke 0.37%* 0.39* 0.25*
(0.20-0.69) (0.21-0.72) (0.12-0.51)
Ischaemic stroke 0.48% 0.37* 0.23*
(0.27 - 0.84) (0.23-0.61) (0.14-0.38)
Mortality 0.83 0.88 0.64*
(0.64-1.07) (0.66—-1.18) (0.45-0.91)
ECH 0.96 0.99 1.80
(0.39-2.37) (0.60—1.63) (0.28—11.38)
AMI 0.91 0.87 0.82
(0.49-1.69) (0.44-1.70) (0.33-2.05)
Vascular mortality 0.85 0.76 107
(0.59-1.21) (0.54-1.07) (0.67 —1.69)

*Denotes statistically significant in favour of DBG

Abbreviations: AMI, acute myocardial infarction; DBG, dabigatran etexilate; ECH, extra-cranial haemorrhage; ICH,
intracranial haemorrhage; MTC, mixed treatment comparison; TIA, transient ischaemic attack; VKA, vitamin K
antagonist

Economic Evaluation

The economic evaluation estimated the cost-effectiveness of DBG compared to WFN, aspirin
and aspirin plus clopidogrel for stroke prevention in patients with atrial fibrillation (AF).
Based on the results of the evaluation it is concluded that the use of DBG is clearly and

consistently cost-effective across all comparisons and analyses.

An economic model employing Markov processes was constructed to approximate the
disease pathway of patients with AF of sufficiently high risk of stroke to be eligible for
anticoagulation treatment. The model included all relevant clinical outcomes and
incorporated health states stratified by line of treatment, history of stroke and disability
level. Appropriately for a chronic disease with lifelong consequences, the economic model

tracked the costs and outcomes accumulated by patients until their deaths. Quality-adjusted
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life years (QALYs) were calculated using event and health state (dis-)utilities derived from

the published literature, permitting a cost-utility analysis (CUA).

Principle clinical parameters were derived from the pivotal RE-LY trial or a bespoke mixed
treatment comparison (MTC) based on a network meta-analysis. Other model parameters
including cost data were sourced from published studies or other standard sources. Where
appropriate, model parameters were assigned distributions to facilitate probabilistic

sensitivity analysis (PSA).

Four DBG regimens were examined by the economic model. Two of these regimens mirrored
the per protocol use of DBG in the RE-LY trial, i.e. either 110mg or 150mg bid in all eligible
patients. Two further post-hoc regimens were examined that mimic the likely intended use
of the two doses in line with the clear dose-response demonstrated in RE-LY:
1. Patients aged less than 80 years only initiated on DBG 150mg bid and switching to
DBG 110mg bid at age 80 (DBG sequence < 80 years)

2.Patients aged more than 80 years only initiated on DBG 110mg b.i.d (DBG sequence >
80 years)

These regimens are intended to optimise the most appropriate use of each dose in younger
or older patients, thereby maximising the capacity to benefit from the varying characteristics
of the two doses. Each regimen was compared to WFN (primary analysis) for all eligible
patients and to aspirin or aspirin plus clopidogrel (secondary analysis) for eligible patients

who are unable or unwilling to receive WFN.

Incremental results of economic model for the four DBG regimens are presented in Table 4

to Table 7.

Table 4 Base case PSA of the single dose model for DBG 150mg bid

ICER vs Incremental
Treatment Cost QALY Inc. Cost Inc. QALY | baseline analysis
ASA £15,279 7.029 Baseline
A+C £15,315 7.014 £36 -0.014 dominated | dominated
WFN £15,566 7.267 £287 0.238 £1,206 £1,206
DBG 150mg bid £17,092 7.459 £1,813 0.430 £4,211 £7,940
Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin
Table 5 Base case PSA of the single dose model for DBG 110mg bid
ICER vs Incremental
Treatment Cost QALY Inc. Cost Inc. QALY | baseline analysis
ASA £15,279 7.029 Baseline
A+C £15,315 7.014 £36 -0.014 dominated | dominated
WFN £15,566 7.267 £287 0.238 £1,206 £1,206
DBG 110mg bid £18,210 7.434 £2,931 0.405 £7,238 £15,867

Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin

15




Table 6 Base case PSA of the sequence model for patients under 80 years

ICER vs Incremental
Treatment Cost QALY Inc. Cost Inc. QALY | baseline analysis
A+C £16,696 7.512 Baseline
Extended
ASA £16,836 7.540 £140 0.028 £5,002 dominance
WFN £17,057 7.804 £361 0.293 £1,234 £1,234
DBG £18,820 8.030 £2,125 0.519 £4,097 £7,811
Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin
Table 7 Base case PSA of the sequence model for patients at least age 80 years
ICER vs Incremental
Treatment Cost QALY Inc. Cost Inc. QALY | baseline analysis
A+C £8,971 3.868 Baseline
WFN £9,092 4.000 £121 0.132 £916 £916
Extended
ASA £9,355 3.899 £384 0.030 £12,597 dominance
DBG £10,041 4.080 £1,070 0.212 £5,048 £11,912

Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin

The pairwise ICERs for DBG compared to each alternative are summarised in Table 8.

Table 8 Pair wise comparisons for DBG from the deterministic and probabilistic model

Intervention Comparator Analysis Inc. Cost Inc. QALY ICER
- PSA £1,813 0.430 £4,211
Det £1,843 0.416 £4,434
DBG 150mg PSA £1,526 0.192 £7,940
. WEN
bid Det £1,340 0.214 £6,264
e PSA £1,777 0.445 £3,995
+
Det £853 0.437 £1,954
ASA PSA £2,931 0.405 £7,238
Det £3,305 0.352 £9,397
DBG 110mg PSA £2,644 0.167 £15,867
. WEN
bid Det £2,802 0.150 £18,691
A+C PSA £2,895 0.419 £6,905
+
Det £2,315 0.373 £6,213
AA PSA £1,984 0.491 £4,045
Det £2,125 0.468 £4,536
PSA £1,763 0.226 £7,811
Seq <80 WFN
Det £1,773 0.242 £7,314
A+C PSA £2,125 0.519 £4,097
+
Det £1,283 0.499 £2,571
PSA £686 0.182 £3,779
ASA
Det £703 0.189 £3,719
PSA £949 0.080 £11,912
Seq 2 80 WEN
Det £832 0.106 £7,873
AdC PSA £1,070 0.212 £5,048
+
Det £450 0.221 £2,038

Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; Det, deterministic model;

PSA, probabilistic sensitivity analysis; Seq, sequence model; WFN, warfarin

Finally, the probability that DBG is cost-effective in each analysis, as generated by the PSA, is

presented in Table 9.
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Table 9 Probability of cost-effectiveness at different willingness to pay thresholds

Intervention Comparator WTP: £20,000 per QALY WTP: £30,000 per QALY

ASA 100% 100%

DBG 150mg bid WEN 93% 98%
A+C 100% 100%

ASA 97% 99%

DBG 110mg bid WEN 67% 84%
A+C 98% 100%

ASA 100% 100%

Seq < 80 WEN 96% 99%
A+C 100% 100%

ASA 92% 95%

Seq = 80 WEN 69% 77%
A+C 92% 96%

Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; Seq, sequence model; WFN,
warfarin; WTP, willingness to pay

Both the evaluations for the proposed use of the two doses and the single dose analyses fall
well within the thresholds for cost-effectiveness and therefore represent good value-for-
money. The ICERs for patients receiving the 150mg bid dose are lower reflecting the
significant reduction in ischaemic stroke and the substantial saving that can be made
through the reduction in long term disability. The 110mg dose had similar ischaemic stroke
efficacy to WFN but a better safety profile. Whilst the relative difference in haemorrhagic
stroke and intracranial haemorrhage is large, there are relatively few of these events

compared to ischaemic stroke.

In the secondary comparisons, the additional clinical benefit of DBG comfortably offsets the
additional incremental cost. This result is not unexpected given that aspirin and aspirin plus
clopidogrel are known to be inferior to WFN. Even though the incremental costs are higher
in this comparison compared to the primary analysis, the incremental QALYs are

substantially higher. For all analyses, cost-effectiveness is rapidly achieved.

For all comparisons, the incremental cost-effectiveness ratios (ICERs) are below the
benchmark £20,000 per QALY gained in each analysis. This is not a trivial result when set in
the context of a relatively high cost new chemical entity compared to a well-established,
proven and inexpensive generic comparator. The achievement of such impressive cost-
effectiveness results when it is known that DBG must concede a significant incremental cost

of medication, gives an indication of the huge additional clinical benefit that DBG can offer.

Accordingly, across all analyses the results are driven by the relatively lower number of
catastrophic events estimated in the DBG regimens compared to the comparators. This
includes the analysis in patients over the age of 80, where it would be expected that the case

for an anticoagulant would be hardest to prove in patients with elevated risk of major
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bleeding. However the results show that despite being relatively rare events, the relative
treatment effect of DBG with respect to haemorrhagic stroke and intracranial haemorrhage
is such that over 400 additional such events are prevented in the 10,000 patient modelled
cohort. The knock-on effect of preventing so many serious clinical events has a significant

effect on the relative costs and outcomes estimated by the economic model.

Therefore even in the analyses considering only the DBG 110mg bid dose, where there is no
additional benefit in prevention of ischaemic stroke compared to WFN, this effect is
sufficiently large to make the economic case for DBG 110mg bid. This is an important result
given that very elderly patients are those most likely to be treated sub-optimally, and that

DBG 110mg bid is shown to be a clinically and cost-effective alternative.

If the above effect provides the foundation for the results, the additional effect seen in
analyses considering the DBG 150mg bid dose provides further benefit in other catastrophic
events that further boosts the cost-effectiveness of DBG. The 150mg bid dose provides an
almost “free” benefit by significantly reducing both ischaemic stroke and haemorrhagic
stroke/intracranial haemorrhage, resulting in ICERs that are significantly and consistently

below £10,000 per QALY gained with a high level of probability.

The key modelling assumption underpinning these results is that of continued benefit. The
economic model assumes that the relative treatment effects continue beyond the two-year
horizon of the RE-LY trial. However there is no evidence to suggest that this assumption will
not hold, indeed the Kaplan-Meier curves for ischaemic stroke, haemorrhagic stroke and
intracranial haemorrhage from RE-LY indicate that benefit did not wane over time and that

this is likely to be a safe assumption.

In the secondary comparison, the results show that DBG is clearly superior to both aspirin
monotherapy and aspirin plus clopidogrel in patients eligible for anticoagulation but unable
or unwilling to receive WFN. The above outlined effects are magnified in that both DBG
doses provide significant benefits in ischaemic stroke and haemorrhagic stroke/intracranial
haemorrhage. These effects once again swamp other considerations in terms of both costs

and outcomes when a long-term perspective is taken.

The modelling approach is commensurate with the goal of treatment being the prevention
of events which may (or may not) occur at any given point in the future. The decision to
anticoagulate a patient in this indication is one made for life, therefore it would be perverse
to truncate the model at some arbitrary time horizon. It is wholly appropriate that lifetime

costs and benefits are considered when judging the cost-effectiveness of the alternatives.
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It will be unavoidable that a new chemical entity, when compared to three extremely low-
cost generic alternatives, will result in a relatively large increase in upfront spending on
medication. It is imperative therefore that this is placed in the above context and considered
against the hugely significant clinical benefits (and cost savings) that can be achieved in the

medium to long-term.

Further, the true incremental cost of DBG will depend on the ability of local anticoagulation
services to adapt to the introduction of a product that does not require INR monitoring. As
DBG is taken up, it will be essential that services are able to release efficiencies in order to

realise the full economic benefit of DBG.

To summarise, the economic evaluation demonstrates that DBG offers new and important
clinical benefits with respect to potentially catastrophic thromboembolic and haemorrhagic
events that cannot be achieved with current alternatives. It also offers a rare opportunity to
the NHS to redesign an antiquated treatment pathway whilst simultaneously improving
clinical outcomes and economic efficiency. DBG can therefore be regarded as a cost-
effective use of NHS resources with a high degree of confidence as a first-line treatment for

the prevention of stroke in patients with atrial fibrillation.
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Section A — Decision problem

Manufacturers and sponsors will be requested to submit section A in advance of the
full submission (for details on timelines, see the NICE document ‘Guide to the single
technology appraisal (STA) process’ — www.nice.org.uk). A (draft) summary of
product characteristics (SPC) for pharmaceuticals or information for use (IFU) for
devices, a (draft) assessment report produced by the regulatory authorities (for
example, the European Public Assessment Report (EPAR)), and a (draft) technical
manual for devices should be provided (see section 9.1, appendix 1).

1 Description of technology under assessment

1.1 Give the brand name, approved name and, when appropriate, therapeutic
class. For devices, provide details of any different versions of the same
device.

=  Approved name: Dabigatran etexilate
= Brand name: Pradaxa

= Therapeutic class: Oral anticoagulant

1.2 What is the principal mechanism of action of the technology?

The oral pro-drug dabigatran etexilate is rapidly converted to its active form, dabigatran.
Dabigatran is a synthetic reversible thrombin inhibitor, which binds to thrombin with a high

affinity and specificity. The pro-drug itself has no anticoagulant activity.

1.3 Does the technology have a UK marketing authorisation/CE marking for
the indications detailed in this submission? If so, give the date on which
authorisation was received. If not, state current UK regulatory status, with
relevant dates (for example, date of application and/or expected approval
dates).

No, dabigatran etexilate (DBG) does not currently have UK marketing authorisation for the
indication detailed in this submission. The dossier for regulatory approval was submitted to
the EMEA in January 2010 and will be considered through the centralised procedure.

Marketing authorisation is currently expected in March 2011.

1.4 Describe the main issues discussed by the regulatory organisation
(preferably by referring to the [draft] assessment report [for example, the
EPAR]). If appropriate, state any special conditions attached to the
marketing authorisation (for example, exceptional
circumstances/conditions to the licence).

Not applicable at this stage.

1.5 What are the (anticipated) indication(s) in the UK? For devices, provide
the (anticipated) CE marking, including the indication for use.
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The indication is “prevention of stroke and systemic embolism in adult patients with atrial

fibrillation”.

1.6 Please provide details of all completed and ongoing studies from which
additional evidence is likely to be available in the next 12 months for the
indication being appraised.

The RELY-ABLE study 2 is an ongoing extension of the pivotal RE-LY trial. The purpose of
RELY-ABLE is to assess the long-term safety (major bleeding is the primary outcome) of DBG
110mg bid and 150mg bid in 6,200 patients who completed the RE-LY trial. The study is due

to complete in July 2011.

There are no other studies due to report in the next 12 months which will provide additional

evidence.

1.7 If the technology has not been launched, please supply the anticipated
date of availability in the UK.

As per the response to question 1.3, our current estimation is that DBG will become

available following marketing authorisation in March 2011.

1.8 Does the technology have regulatory approval outside the UK? If so,
please provide details.

No, DBG does not yet have regulatory approval for this indication outside the UK. However
an FDA advisory panel voted unanimously in favour of recommending DBG for use in this

indication on September 20" 2010 3. The FDA will issue a final decision by October 19" 2010.

1.9 Is the technology subject to any other form of health technology
assessment in the UK? If so, what is the timescale for completion?

Yes. Our submission to the Scottish Medicines Consortium was made on September 6™ 2010.

1.10 For pharmaceuticals, please complete the table below. If the unit cost of
the pharmaceutical is not yet known, provide details of the anticipated
unit cost, including the range of possible unit costs.
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Table 10

Unit costs of technology being appraised

Pharmaceutical formulation

Hard capsules

Acquisition cost (excluding VAT)

£2.52 per day

Method of administration

Oral

Doses

110mg and 150mg capsules

Dosing frequency

Either 110mg or 150mg twice daily

Average length of a course of treatment

Chronic treatment, lifelong

Average cost of a course of treatment

Dependent on individual factors

Anticipated average interval between courses of
treatments

Not applicable

Anticipated number of repeat courses of Unlimited
treatments
Dose adjustments None

1.1

For devices, please provide the list price and average selling price. If the

unit cost of the device is not yet known, provide details of the anticipated
unit cost, including the range of possible unit costs.

Not applicable.

1.12

Are there additional tests or investigations needed for selection, or

particular administration requirements for this technology?

No.

practice for this technology?

Is there a need for monitoring of patients over and above usual clinical

What other therapies, if any, are likely to be administered at the same

time as the intervention as part of a course of treatment?

No other therapies are likely to be routinely administered as part of a course of treatment.
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2 Context

In this background section the manufacturer or sponsor should contextualise the
evidence relating to the decision problem.

2.1 Please provide a brief overview of the disease or condition for which the
technology is being used. Include details of the underlying course of the
disease.

Atrial fibrillation (AF) is the most common sustained cardiac arrhythmia®. It is characterised
by uncoordinated atrial activation with consequent deterioration of mechanical function. AF
is triggered by premature depolarisations arising in the region of the pulmonary veins and
propagates in an irregular and unsynchronised pattern. The resulting pattern of ventricular

activation is irregular.

Patients are categorised based on their most frequent presentation, although the categories

of AF are not mutually exclusive:

=  Paroxysmal AF — duration less than 7 days and terminates spontaneously
=  Persistent AF — duration > 7 days and would last indefinitely if not cardioverted

= Permanent AF — duration > 7 days and sinus rhythm not possible

An individual patient may have several episodes of paroxysmal AF and occasional persistent
AF. Over time, paroxysmal AF may become persistent; likewise, both paroxysmal and

persistent AF may become permanent.

A cohort study using the UK General Practice Research Database (GPRD)® estimated the
incidence rate of paroxysmal and chronic AF (defined as an episode of AF not converting to
sinus rhythm within 1 week) in the general practice setting. The incidence of chronic AF was
highest in the oldest patient groups (Figure 1). Conversely, patients with paroxysmal AF were
younger and had fewer co-morbid conditions than patients with chronic AF. This age

difference likely reflects the progressive nature of AF.
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Figure 1 Incidence of AF (rate per 1,000 person-years) by temporal classification
and patient age®
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AF is the leading cause of ischaemic stroke®. It is associated with a hypercoagulable state and
a predisposition to thrombus formation (thrombogenesis). The majority (66-75%) of strokes
in patients with non-valvular AF are cardioembolic in origin”®. In this case, ischaemic stroke
occurs when a thrombus forms in the heart then travels via the cerebral arteries, blocking
blood flow to the brain. Thrombus formation as a result of stasis in the left atrial appendage
is thought to represent the main source of disabling cardioembolic strokes in patients with

AF.

AF is an independent predictor of stroke, with an annual risk that is approximately 5-fold
higher than patients in sinus rhythm. However, this risk is not homogeneous, ranging from
an annual risk of 1% in patients aged over 65 years old with no risk factors, to over 12% per
year in patients who have a history of prior stroke, transient ischaemic attack or

thromboembolism®*.

2.2 How many patients are assumed to be eligible? How is this figure
derived?

Data from the Quality and Outcomes Framework (QOF) database reveal that there were
732,508 patients registered with diagnosed AF in England in 2008/09", equating to a

prevalence rate of 1.35%. The corresponding figures for Wales were 51,963 and 1.65%".
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Current consensus guidelines recommend that patients are stratified based on their risk of
stroke. A number of clinical classification schemes have been proposed for predicting the
risk of stroke in patients with AF.
The main internationally recognised schemes are:

=  American College of Cardiology/American Heart Association/European Society of

Cardiology (ACC/AHA/ESC) ™

=  American College of Chest Physicians (ACCP) ’

=  Atrial Fibrillation Investigators (AFI) *

* European Society of Cardiology™*

=  Stroke Prevention in Atrial Fibrillation Investigators (SPAF) ™

= CHADS,*"

*  Framingham Heart Study *®

= NICE*™

There is clear consistency between these risk stratification schemes regarding the factors

that increase risk of stroke:

= advanced age
= prior stroke or transient ischemic attack (TIA)
= hypertension

= diabetes

However, there is some variation between schemes concerning the impact of individual
factors on overall risk, i.e. whether the presence of a particular risk factor puts a patient at

low, moderate or high risk of stroke.

The NICE risk algorithm (Figure 2) illustrates one such variation.
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Figure 2 NICE stroke risk stratification algorithm’
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According to this algorithm, eligibility for anticoagulation therapy is reserved for those at
moderate and high risk. Ostensibly, this means any AF patient who is aged 65 or older, or
has one of the other independent risk factors, is eligible. The costing template which
accompanies the NICE guideline®® estimated that 86.5% of patients would fulfil these
criteria. Application of this percentage to the QOF data above results in an estimation of
678,318 AF patients in England and Wales potentially eligible for anticoagulation treatment
in 2008/09.

It is worth noting that, as AF prevalence is known to rise with increasing age, it is highly likely
that the prevalence of AF will also continue to increase over time as the average age of the
population goes up. In addition, significant numbers of AF patients remain undiagnosed.
Should diagnosis of AF improve in the coming years then this will also lead to an increase in

the pool of eligible patients.
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2.3 Please give details of any relevant NICE guidance or protocols for the
condition for which the technology is being used. Specify whether any
specific subgroups were addressed.

NICE clinical guideline 36: Atrial Fibrillation™.

24 Please present the clinical pathway of care that depicts the context of the
proposed use of the technology. Explain how the new technology may
change the existing pathway. If a relevant NICE clinical guideline has
been published, the response to this question should be consistent with
the guideline and any differences should be explained.

The pertinent part of the AF clinical pathway depicting the context in which DBG will be used
has been presented above in Figure 2. The pathway will change only with regards the two

boxes concerning anticoagulation with warfarin:

=  Contraindication to warfarin? Instead consider contraindication to DBG
= Warfarin, target INR 2.5 (range 2.0 to 3.0). Instead treat with DBG which requires no

anticoagulation monitoring.

2.5 Please describe any issues relating to current clinical practice, including
any variations or uncertainty about best practice.

Treatment with dose-adjusted warfarin (WFN) has a narrow therapeutic window which
requires that patients are closely monitored to ensure that their dosing regimen is providing
a balanced level of anticoagulation. Patients receive frequent blood tests in order to
calculate their International Normalised Ratio (INR). Current consensus recommends that

treatment should target an INR of 2.5, whilst keeping the patient within the range of 2.0-3.0.
A number of factors affect the ability to maintain INR within the target therapeutic range:

= Variable response of patients to WFN. There is a wide variation between patients in
response to WFN resulting in different dose requirements for different patients.

=  WFN has many drug-drug and drug-food interactions (see Table 11 and Table 12)

= The dosing regimen is complex, requiring patient education, increasing risk of
overdose or underdose. In the UK there are four different strength WFN tablets
available (0.5mg, 1mg, 3mg and 5mg)*’. Patients are often given supplies of several
strengths to allow adjustment based on INR results and they may have to take
several tablets (or cut tablets in half) to reach the required dose. This may increase
the risk of accidental under or overdose.
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Table 11 Drug-drug interactions that may affect the anticoagulant effect of

warfarin®
Red ucesd Paovgsilsle Anticoagulant Enhanced Pos=sible
anticoagulant reduced effect may be anticoagulant e hanoed
effect anticoagulant reduced or effect anticoagulant
affect e b noed effect
Barbiturates Acitretin = Ataranavir = Amiodarone = Allspurinal
Carbamazepine Aprepitant = Bosantan== = Anabolic = Azithrormycin
Enteral foods Atorvastatin® = Colestyramine steroids « Artreonam
containing Szathioprine = Corticostersids - Asginin = Bicalutamide
witamin K Mercaptopuringe - Fosamprenavir - Azapropazone - Celecoxib
Grizeafulvin Mitotane « Meomycin = Chibsramphen- « Caphalosgorins
Frirmidone Rowachol® = Mevirapine icol = Chioral™
Raloxilensa - DEEU"{IQEI"IE- = Chmatidine - DEH.tI'IﬁpI"CI".'II'.'ﬁ:l:'f‘—
Rifarmycins - Orligkat== = Cliproeflexacin phens
Sk Johii's wWort « Panbeillins = Clarithramigcin = Diclafanac
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depressants = Erlatinik = Ezetirmibe
= Ubidecaramnomne = Erythramycin = Flurbiprofen
« Fibrates = Ibuprofen
= Fluconazole = Ifosfamide
= Fluarsuracil « Iloprast
= Flutamide = Irmatinib
= Fluwvastatin = Influsnza
= Glucosarming vaccing
= High-daose = Lactulose
cortcosteroids = Lefluncmide
= [traconazale = Levamisale
= Kebocaonazale = Layplfloxacin
= Kebsralac « Mefenamic acid
= Mewmasnidezole = Malaxicam
= Miconazole = Mamantina
= Mirtazapine « Methylphenidate
= Malidizic acid : WSAID=s
= Morfloxacin = Omeprazole
= Ofoeacin « Pantoprazole
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= Sibubramdmne {prolonged
= Sirmwastatin regular use)
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= Sulfingyra»one * PFiroxicam
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= Triclofas™®
« Trimethoprim
= Valproate

= anlalaxine

—
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“rManitaring of anticosgulant effect recommendad by manufaciurer
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Table 12 Drug-food interactions that may affect the anticoagulant effect of
warfarin®®

Level of Potentiation Inhibition

causation

Highly = Alcohol = Food with high-vitamin K content,

probable "  Fish oil such as broccoli, cabbage and

=  Mango spinach
" Large amounts of avocado

probable = Grapefruit juice = Soy milk

Possible = Cranberry juice ® Sushi containing seaweed
Bold = moderate interaction; rtalics = minor interaction; regular = nen-clinical interaction (increase
or decrease in VKA levels without change in INR or clinical status)

Considering these limitations of WFN therapy it is perhaps not surprising that patients do
not always stay within the therapeutic range. A study of routine activity records and INR
measurements was conducted in South Wales to establish how well AF patients treated with
WEFN are maintained within the target INR range and the relationship between INR control

% 2 The authors concluded that suboptimal anticoagulation was

and clinical outcomes
associated with poor clinical outcomes, but that good control was difficult to achieve and

maintain.

Even in the setting of a university teaching hospital, where patients may be assumed to be
relatively well controlled, patients treated with WFN were outside the target INR range
32.1% of the time, with 15.4% of values >3.0 and 16.7% of values <2.0**. These average
figures disguise the wide variation in time spent out of target range: the quartile with the
worst control spent 71.6% of their time out of target range compared with only 16.3% of
time out of range in the best controlled quartile. A multivariate logistic regression model
showed that a 10% increase in time out of range was associated with an increased risk of
mortality (odds ratio (OR) 1.29, P<0.001) and of ischaemic stroke (OR 1.10, P=0.006) and
other thromboembolic events (OR 1.12, P<0.001). The rate of hospitalisation was also higher
when INR was outside the target range. The difference in life expectancy between the upper

and lower quartiles of control was 19.4 months (P<0.001).

A systematic review and meta-analysis of 21 studies in patients with non-valvular AF
receiving WFN reported that an INR less than 2.0 was associated with an odds ratio (OR) for
ischaemic events of 5.07 and that an INR greater than 3.0 was associated with an odds ratio

for bleeding events of 3.21%. This effect is clearly illustrated in Figure 3.
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Figure 3
intracranial bleeding *

Relationship between INR control and risk of ischaemic stroke or
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The risk of stroke rises rapidly as INR falls below 2.0, with more than two-thirds of ischaemic

strokes in patients taking VKAs occurring at INR levels below 2.0. In 74 patients with AF

hospitalised for ischaemic stroke while taking a VKA, the odds of stroke compared with the

risk at an INR of 2.0 doubled at an INR of 1.7, tripled at an INR of 1.5 and increased six-fold at

an INR of 1.3 (Figure 4)7.
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Furthermore, as compared with an INR greater than 2.0, an INR less than 2.0 has been

shown to independently increase the odds of a severe stroke (odds ratio 1.9, 95% Cl 1.1-3.4)

and the risk of death within 30 days (hazard ratio 3.4, 95% Cl 1.1-10.1)*%.
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On the flip side, the major determinants of WFN-induced bleeding are:*

o Intensity of the anticoagulant effect
e Patient characteristics or co-morbid conditions
e Concomitant use of drugs that interfere with haemostasis

e Length of therapy.

Van Walraven and colleagues conducted a retrospective cohort study in eastern Ontario
using population-based administrative databases to measure the proportion of serious
haemorrhagic and thromboembolic events that would be avoided if anticoagulation was
perfect®. During the study period, totalling 6,422 years of exposure time, patients on
anticoagulant therapy spent 14.2% of the time with INR values greater than 3.0. The
population-attributable risk of critically high anticoagulation intensity for serious
haemorrhagic events was 25.6% in patients who had received anticoagulation therapy and
2.0% in the entire elderly population. This would translate into an annual decrease of 67
serious haemorrhagic events in eastern Ontario alone if time spent with critically high INRs
was avoided. Similarly, the population-attributable risk of critically high INRs for lethal
haemorrhages was 28.1% and 1.8% for the anticoagulated and entire population,

respectively™.

There is no increase in efficacy at INR levels greater than 3.0, but a sharp increase in the risk
of intracranial haemorrhage (ICH) is seen at INRs of 3.5 - 4.0 and above. ICH is the only
haemorrhagic complication that regularly produces deficits at least as great as those
produced by the ischaemic strokes that treatment is intended to prevent’. The risk of severe
morbidity or mortality is substantially higher from ICH than from other types of major

haemorrhagic complications associated with WFN>'.

Fang and colleagues identified 72 intracranial and 98 major extracranial haemorrhagic
complications related to WFN use in more than 15,300 person-years of WFN exposure. At
hospital discharge, 76% of patients with ICH had severe disability or had died, compared
with 3% of those with extracranial haemorrhages such as Gl bleeds. In this cohort study, the
majority of deaths (88%) and disability among survivors from WFN-associated haemorrhage

were due to ICH*..

Although the incidence of ICH is low (typically between 0.1% and 0.6%)", the relative odds
of ICH increase with patient age and anticoagulation intensity. Increased risk is particularly

apparent in those patients aged greater than 85 years and at INRs greater than 3.5°.
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Even in the absence of a major bleeding event, an asymptomatic high INR or minor bleed
often requires urgent management to restore the patient to the target INR range. A
retrospective analysis of 7,400 UK-based VKA-treated patients found 325 bleeding events
and asymptomatic high INRs requiring treatment over a 10-month period, costing a total of
£367,850. The average cost of treating major and minor bleeds was £4,584 and £715,
respectively®. A prospective audit of the frequency and severity of over-anticoagulation and
bleeding was carried out at the anticoagulation service of a district hospital in the UK serving
3,900 anticoagulant patients. Over a 23-month period, 297 bleeding episodes (73 major and
224 minor) and 146 asymptomatic high INRs were recorded. Admission to hospital was
necessary for 152 patients and 23 died; five as a result of the bleeding episode. The average
cost for an asymptomatic high INR was £414, minor bleed was £793 and major bleed was

£6,011*.

Perhaps the problems associated with INR control are best illustrated by the fact that WFN is
the second most common cause of hospital admissions for adverse drug reactions in the

U K35

Further, despite recommendations for anticoagulant therapy in AF patients at moderate to
high risk of stroke, studies have highlighted the fact that WFN is under-used in clinical
practice. One UK study®® estimated that 47% of male and 60% of female patients who were
otherwise eligible for WFN, did not receive it. The costing template accompanying NICE
clinical guideline 36 suggested (conservatively) that 56% of all AF patients should receive
WEN, which would be a 26% increase on the status quo (the template estimated that only

30% of all AF patients received WFN)®.

A retrospective cohort study®’ examined treatment initiation and factors that influence the
choice of thromboprophylaxis in 18,459 patients with chronic AF in the UK primary care
setting. Factors reducing the likelihood of WFN initiation were advanced age, history of
dementia and history of falls. Conversely, aspirin was more likely to be initiated in elderly
patients than their younger counterparts. Contrary to current guideline recommendations,
there was no correlation between stroke risk (CHADS, scores) and initiation of WFN or

aspirin after adjusting for age and gender.

Therefore it is possible to conclude that although WFN is effective when a patient is well-
controlled, the evidence suggests that the individual nature of WFN response means many
patients in routine practice are frequently outside the therapeutic range and may suffer

poorer outcomes as a consequence. In addition, many patients currently receive sub-optimal
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therapy (e.g. aspirin or no treatment) for a variety of reasons even though the evidence

indicates that they should receive WFN.

2.6 Please identify the main comparator(s) and justify their selection.

The main comparator is the current standard of care for patients at moderate to high risk of
stroke, dose-adjusted warfarin (WFN). No other vitamin-K antagonist is routinely used in UK
clinical practice. Aspirin is also recommended for patients at low risk of stroke in whom it is
estimated the potential risks of WFN outweigh the potential benefits. However in patients
eligible for WFN, aspirin has been shown to be inferior to WFN*%. There are currently no

other licensed alternatives for this indication.

Therefore this submission will present a primary analysis comparing DBG to WFN. There will
also be secondary analyses comparing DBG with both aspirin monotherapy and dual anti-
platelet therapy (aspirin plus clopidogrel) in patients who are unable or unwilling to receive
WEFN but are eligible for DBG. Aspirin plus clopidogrel (A+C) has been examined in the
ACTIVE-A study™ in this patient population and is also due to be appraised by NICE*.

Data will also be presented for DBG versus a putative placebo or “no treatment” alternative.
This will provide an estimate of the relative clinical effectiveness of DBG to background
disease progression and permits the calculation of numbers needed to treat/harm
(NNT/NNH). This comparison is presented for illustrative purposes only and will not be

considered in the economic evaluation.

2.7 Please list therapies that may be prescribed to manage adverse reactions
associated with the technology being appraised.

As with all anticoagulants, the primary safety concern is bleeding. Clinical protocols exist for
the emergency management of major bleeding episodes therefore it is not necessary to

describe here any individual medicine which may be prescribed.

The only other adverse event that was significantly more common with DBG than with WFN
was dyspepsia or gastritis-like symptoms (including abdominal discomfort). In these cases,
standard therapies for the treatment of these symptoms, such as antacids and proton pump

inhibitors, may be administered.
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2.8 Please identify the main resource use to the NHS associated with the
technology being appraised. Describe the location of care, staff usage,
administration costs, monitoring and tests. Provide details of data sources
used to inform resource estimates and values.

The main resource use associated with DBG is the acquisition cost of the medicine itself. It
does not require resource of any other kind in terms of administration, monitoring or tests

over and above routine practice.
29 Does the technology require additional infrastructure to be put in place?

No. On the contrary, since DBG does not require anticoagulation monitoring, its introduction
will allow the NHS to re-examine the significant existing infrastructure associated with the

use of WFN.
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3 Equity and equality

NICE considers equity in terms of how the effects of a health technology may deliver
differential benefits across the population. Evidence relevant to equity considerations
may also take a variety of forms and come from different sources. These may include
general-population-generated utility weightings applied in health economic analyses,
societal values elicited through social survey and other methods, research into
technology uptake in different population groups, evidence on differential treatment
effects in different population groups, and epidemiological evidence on risks or
incidence of the condition in different population groups.

3.1 Identification of equity and equalities issues

3.1.1 Please specify any issues relating to equity or equalities in NICE
guidance, or protocols for the condition for which the technology is being
used.

No specific equity or equality issues were raised in NICE clinical guideline 36.

3.1.2 Are there any equity or equalities issues anticipated for the appraisal of
this technology (consider issues relating to current legislation and any
issues identified in the scope for the appraisal)?

The final scope for this appraisal notes that:

“Consideration should be given to the advantage of dabigatran in terms of its lower

requirement for therapeutic monitoring.”

This addition to the final scope was a result of the agreement of consultees that DBG, due to
less therapeutic monitoring required, could potentially improve access to treatment for
people for whom therapeutic monitoring is difficult. This correlates with the points raised in
the response to Section 2.5 which outlined that some patients currently receive sub-optimal

care.

DBG has predictable pharmacodynamics and pharmacokinetics and consequently does not
require anticoagulation monitoring*’. Quite apart from the clinical and economic case
demonstrated in this submission, for this reason alone the introduction of DBG has the

potential to revolutionise the way the NHS provides anticoagulation services.

Moreover, initiation on WFN is a life-changing event for most patients. The most obvious
inconvenience relates to the time demands required to comply with the schedule of INR
monitoring. At the extremes this may be in the form of hours spent waiting in an over-
crowded urban outpatient clinic, or the time taken to travel many miles to the nearest clinic
in a remote rural area. Some patients may be needle-phobic. Others may find the constant

changing of dose (and therefore combination of WFN tablets to be taken and/or cut in half)

35




confusing. Use of WFN is further complicated by numerous drug-drug and drug-food
interactions, meaning patients must avoid or moderate their intake of several common

foods, dietary supplements and over-the-counter medications .

DBG is taken in a fixed, oral formulation and has far fewer such interactions. There is
evidence to suggest that patients would prefer to be initiated on a product like DBG to avoid

the inconvenience of INR monitoring and WEN interactions “*.

The introduction of DBG, a product that provides all the clinical benefits of well-controlled
WFN and more, but has a predictable anticoagulant effect and does not require INR

monitoring, has the potential to shift the paradigm of stroke prevention in patients with AF.

3.1.3 How have the clinical and cost-effectiveness analyses addressed these
issues?

As outlined above, sub-optimal care in this context can be described as an AF patient who
should otherwise receive WFN, but actually receives some other therapy (e.g. aspirin). As
noted above in the response to question 2.5, it has been demonstrated in one UK study that
there was no correlation between stroke risk (CHADS, scores) and initiation of WFN or
aspirin, contrary to current guidelines®. Therefore it is entirely plausible that there is a

group of patients who receive aspirin but would be eligible for DBG.

To address this, a mixed treatment comparison has been performed allowing estimated
relative clinical parameters for DBG, aspirin monotherapy and aspirin plus clopidogrel (A+C)
to be presented. Further, based on the mixed treatment comparison, a secondary analysis
comparing DBG to aspirin and A+C for such patients will be presented in the economic
evaluation. The MTC further permits a clinical comparison and NNT/NNH analysis versus a

putative placebo or “no treatment” comparator.
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4 Statement of the decision problem

In this section the manufacturer or sponsor should specify the decision problem that the submission addresses. The decision problem should be derived from
the final scope issued by NICE and should state the key parameters that the information in the evidence submission will address.

Final scope issued by NICE

Decision problem addressed in the submission

Rationale if different from the scope

Population

People with AF who are at moderate
to high risk of stroke or systemic
embolism

As in final scope, however definitions of moderate to
high risk can differ slightly between guidelines.

The definition of moderate considered in the
submission is that defined by the RE-LY trial * which
required patients to have one additional risk factor
for stroke from a pre-defined list (other than AF).
This definition is broadly in line with other risk
stratification systems advocated by international
guidelines7’ w19

Intervention

Dabigatran etexilate

As in final scope (both DBG 110mg bid and 150mg bid
doses presented).

Comparator(s)

=  Warfarin

= Antiplatelet agents in people
whom warfarin is inappropriate

As in final scope. Warfarin is the comparator for the
primary analysis.

Comparisons versus aspirin monotherpay and aspirin
plus clopidogrel are also presented as are secondary
analyses for patients whom warfarin is not
appropriate (or not received) AND in whom DBG may
be appropriate.

No other agents are licensed or routinely used for this
indication therefore no other comparisons are
presented.

Outcomes

® stroke

® non-central nervous system
embolism

e myocardial infarction

As in final scope. Each of these outcomes is
considered.
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e mortality

¢ adverse effects of treatment
including haemorrhage

¢ health-related quality of life.

Economic
analysis

Cost effectiveness of treatments
should be expressed in terms of
incremental cost per quality-adjusted
life year.

The time horizon for estimating clinical
and cost effectiveness should be
sufficiently long to reflect any
differences in costs or outcomes
between the technologies being
compared.

Costs will be considered from an NHS
and Personal Social Services
perspective.

As in the final scope.

Results are expressed in terms of incremental cost per
QALY gained.

Various time horizons are presented with lifetime
being that of the primary analysis (appropriate for a
chronic condition and to account for the potential
lifelong consequences of stroke and intracranial
haemorrhage).

Costs are considered from the NHS and PSS
perspective.

Subgroups to be

People who have not been previously

As in the final scope. Comparative evidence is

The likely posology of the two doses is as follows:

considered treated with warfarin. presented for the subgroups of patients who are e  Patients under the age of 80-years initiated
either warfarin-naive or warfarin experienced. on DBG 150mg bid and switched to DBG
The economic analysis is presented both for all eligible 110mg bid at age 80
patients and by age stratification as per the likely e Patients over the age of 80 initiated on
intended use of the two DBG doses. DBG 110mg bid

Special The potential advantage of dabigatran | These equity and equality issues are addressed in the

considerations,
including issues
related to equity
or equality

in terms of its lower requirement for
therapeutic monitoring.

submission.
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Section B — Clinical and cost effectiveness

When estimating clinical and cost effectiveness, particular emphasis should be given
to adhering to the ‘reference case’ (see the NICE document ‘Guide to the methods of
technology appraisal’ — www.nice.org.uk). Reasons for deviating from the reference
case should be clearly explained. Particularly important features of the reference
case include those listed in the table below.

Element of health

Reference case

Section in ‘Guide to the

technology methods of technology
assessment appraisal’
Defining the decision The scope developed by NICE 5.25and 5.2.6
problem
Comparator(s) Therapies routinely used in the NHS, 5.2.5and 5.2.6
including technologies regarded as
current best practice
Perspective costs NHS and PSS 5.2.71t05.2.10
Perspective benefits All health effects on individuals 5.2.7t05.2.10

Type of economic
evaluation

Cost-effectiveness analysis

5.2.11 and 5.2.12

Synthesis of evidence | Based on a systematic review 5.3

on outcomes

Measure of health QALYs 5.4

effects

Source of data for Reported directly by patients and 54

measurement of HRQL | carers

Source of preference Representative sample of the public 5.4

data for valuation of

changes in HRQL

Discount rate An annual rate of 3.5% on both costs 5.6
and health effects

Equity weighting An additional QALY has the same 512

weight regardless of the other
characteristics of the individuals
receiving the health benefit

HRQL, health-related quality of life; NHS, National Health Service; PSS, Personal Social
Services; QALY(s), quality-adjusted life year(s)
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5 Clinical evidence

Manufacturers and sponsors are requested to present clinical evidence for their
technology in the following sections. This section should be read in conjunction with
NICE’s ‘Guide to the methods of technology appraisal’, sections 3 and 5.3.1 to 5.3.8.

5.1 Identification of studies

5.1.1 Describe the strategies used to retrieve relevant clinical data, both from
the published literature and from unpublished data that may be held by
the manufacturer or sponsor. The methods used should be justified with
reference to the decision problem. Sufficient detail should be provided to
enable the methods to be reproduced, and the rationale for any inclusion
and exclusion criteria used should be provided. Exact details of the
search strategy used should be provided in section 9.2, appendix 2.

A comprehensive search strategy was designed to retrieve relevant clinical data from
published literature. This included searches of literature databases, searching of conference
abstracts and searches of the manufacturer’s internal literature databases. Trials in-progress
were also identified, in order to highlight future studies which may be published and provide

additional data for the treatments of interest.

The following databases were examined up to August 2010:

o Medline (including Medline® In-Process)
. Embase
. Cochrane Clinical Trials Register

Filters based on those suggested by SIGN were adapted for use in Embase.com search
interface and validated in-house. No study design filter is required for the search of
Cochrane Library as this database has a built-in filter for clinical trials. No study design filter

was used for Medline® In-Process via Pubmed.

Clinical keywords and medical subject headings were used to search for disease and

interventions. The search strategies used for each database are presented in Appendix 2.

The following conference proceedings and journals were hand searched 2007-2009 (or 2010

if the conference had taken place by the date of the search)

. European Stroke Conference

. European Society of Cardiology congress

. International Stroke Conference

o American College of Cardiology Annual Scientific Session
L American Heart Association Scientific Sessions
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Other data sources searched were:

o Manufacturer’s internal databases: BILIT, pre-BILIT and IDEA
o Clinicaltrials.gov
5.2 Study selection
5.2.1 Describe the inclusion and exclusion selection criteria, language

restrictions and the study selection process. A justification should be
provided to ensure that the rationale is transparent. A suggested format is
provided below.

To be included in this review, trials had to meet the eligibility criteria as defined in Table 13

and Table 14. There was no date limitation on studies.

Table 13 Inclusion criteria

Category Criteria Rationale

Study design Studies must be published randomised RCTs are considered the gold standard of
controlled trials or observational studies clinical evidence. Observational studies

provide evidence within clinical practice,
and as such may offer valuable additional
evidence. Therefore both types of study
are applicable for inclusion.

Population Studies must be conducted in human Although AF affects both children and
adult patients (218 years) with atrial adults, DBG will not be used in people
fibrillation under the age of 18. Therefore only

patients aged 18 years or above are
relevant to the review.

Disease Atrial fibrillation As per decision problem

Intervention

Studies must contain DBG and compare it
to another treatment modality (which
may include placebo).

Only studies assessing the clinical
effectiveness of DBG for the prevention of
stroke in AF patients are relevant to the
decision problem.

Indication

Studies must investigate stroke
prevention in patients with AF.

As per decision problem

Language restrictions

Only English language papers are
considered

This restriction is unlikely to limit results
substantially due to data availability in
English language.

Abbreviations: DBG, dabigatran etexilate; RCT, randomised controlled trial.

Table 14 Exclusion criteria

Study design Studies that are non-randomised controlled trials or observational

Population Studies conducted in human patients less than 18 years of age, studies in
animals or in-vitro

Disease Studies not including patients with atrial fibrillation

Intervention Studies not investigating DBG or not comparative

Indication Studies not investigating stroke prevention in patients with AF

Language Non-English language publications

restrictions

Abbreviation: DBG, dabigatran etexilate

Bibliographic details and abstracts of all citations detected by the literature search were

downloaded into an MS Excel database.
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First pass of citations

Citations were first screened based on the abstract supplied with each citation. Each
abstract was screened by two independent reviewers with any discrepancies resolved by a
third reviewer. Those that did not match the eligibility criteria were excluded at this “first
pass’. Duplicates of citations (due to overlap in the coverage of the databases) were also
excluded in the first pass. In instances when it was not possible to include or exclude
citations based on the abstract, full-text copies were ordered. Full-text copies of all

references that could potentially meet the eligibility criteria were also ordered at this stage.

Second pass of citations

The eligibility criteria were applied to the full-text citations using the same double screening
and reconciliation method as described above, and the data presented in the studies

included after this stage were extracted to data extraction grids.

Extraction strategy

Data from trials were extracted independently by two reviewers, with any discrepancies
resolved by a third reviewer. The extraction grid used is shown in Appendix 2. Where more
than one publication was identified describing a single trial, the data were compiled into a
single entry in the data extraction grid. Each publication was referenced in the grid to

recognise that more than one publication may have contributed to the entry.

5.2.2 A flow diagram of the numbers of studies included and excluded at each
stage should be provided using a validated statement for reporting
systematic reviews and meta-analyses such as the QUOROM statement
flow diagram (www.consort-statement.org/?0=1065). The total number of
studies in the statement should equal the total number of studies listed in
section 5.2.4.When data from a single RCT have been drawn from more
than one source (for example, a poster and a published report) and/or
when trials are linked (for example, an open-label extension to an RCT),
this should be made clear.

Searches of the databases and conference proceedings yielded 280 separate citations. In
addition 20 trials were identified from Clinicaltrials.gov, of which three were relevant for
inclusion. Of four conference abstracts identified, three were from the ACC conference 2010.

All totals are presented in Table 15.
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Table 15 Final numbers retrieved from searches

Source Number of citations
Cochrane 8
Medline and Embase 130
Medline ® In-Process 40

BILIT and pre-BILIT 19
Conference searching 4
Clinicaltrials.gov 20

IDEA 79

Total 300

Due to the overlap of coverage between the databases, nine of the abstracts were found to
be duplicates. Following a first review of the abstracts, 37 potentially relevant references
and four clinical trial records were identified. Full-text reports of these citations were

obtained for more detailed evaluation.

Following detailed examination of the full-text reports, fourteen studies were excluded
leaving 27 citations that met the inclusion/exclusion criteria for this review. Some references
reported data on the same study and were therefore linked together, resulting in five

primary studies linked to 22 secondary publications.

The flow of studies through the review is shown in Figure 5.
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Figure 5

Flow diagram for the systematic review

276 records

identified through
database searching

4 records identified
through conference
searching

20 records
identified through
Clinical Trials.gov

[ Included ] [ Eligibility ] [ Screening ] [ Identification]

287 records after duplicates removed

246 records
287 records screened e — excluded
37 full-text articles and 4 14 articles
clinical trial records assessed v excluded
for eligibility
W

5 studies with 22 secondary
publications or clinical trial
records included in qualitative
synthesis

0 studies included in
quantitative synthesis
{meta-anal ysis)

The reasons for study exclusion at second pass are presented in Table 16 and a list of those

excluded at second pass is presented in Table 17.

Table 16 Reasons for exclusion at second pass

Reason Number of citations
Copy / duplicate 5

Review / editorial 8

Disease area (i.e. not AF) 1
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Table 17

Studies excluded at second pass

Reference

Title

Principle author

Journal

Reasons for exclusion

1z

Stroke: more protection for patients Albers G.W. Lancet Neurology (2010) 9:1 Review/editorial
with atrial fibrillation (2-4)
s Atrial fibrillation - All change! Savelieva I. Clinical Medicine, Journal of Review/editorial
the Royal College of Physicians
of London (2007) 7:4 (374-379)
% Co administration of dabigatran Stangier J. American journal of Disease (not AF)
etexilate and atorvastatin: assessment cardiovascular drugs: drugs,
of potential impact on devices, and other
pharmacokinetics and interventions, 2009 9 (1) 59-68
pharmacodynamics.
i Does dabigatran improve stroke- Eikelboom JW. J Thromb Haemost Review/editorial

prevention in atrial fibrillation?

a3

Does dabigatran improve stroke-
prevention in atrial fibrillation?

Stollberger C.

J Thromb Haemost

Review/editorial

49

Dabigatran: safer, more effective and
easier to use than warfarin

Cardiovasc J Afr

Review/editorial

a1

Pharmacology, Pharmacokinetics, and
Pharmacodynamics of Dabigatran
Etexilate, an Oral Direct Thrombin
Inhibitor

Stangier J.

Clin Appl Thromb Hemost

Review/editorial

50

Abstract 4629: Long-Term Open Label
Extension of the Prevention of Embolic
and Thrombotic Events on Dabigatran in
Atrial Fibrillation (PETRO- Ex study)

Nagarakanti R.

Circulation. 2008;118:S_922.

Copy/duplicate

51

Direct thrombin inhibitors Di Nisio M. NEJM (2005) 353:10 (1028- Review/editorial
1040). Date of Publication: 8
Sep 2005
Dabigatran compared to warfarin in 35th Int Stroke Conf 2010, San
> patients with atrial fibrillation and prior | Diener HC. Antonio, 23 - 26 Feb 2010, Copy/duplicate
TIA or stroke: results of RE-LY (2010)
Dabigatran compared to warfarin in 35th Int Stroke Conf 2010, San
> patients with atrial fibrillation and prior | Diener HC. Antonio, 23 - 26 Feb 2010, Copy/duplicate
TIA or stroke: results of RE-LY (2010)
RELY study of stroke prevention in atrial
fibrillation (Randomized Evaluation of European Society of Cardiology )
53 Long-term anticoagulant therapY): Connolly SJ. (ESC) Cong 2009, Barcelona, 29 Copy/duplicate

dabigatran compared to warfarin in
18,113 patients with atrial fibrillation at
risk of stroke

Aug - 2 Sep 2009 (Oral
Presentation), (2009)

54

Dabigatran challenges warfarin's
superiority for stroke prevention in
atrial fibrillation.

Schwartz NE.

Stroke 2010; 41: 1307-1309

Review/Editorial

54

Efficacy and safety of dabigatran
compared to warfarin at different levels
of INR control for stroke prevention in
18,113 patients with atrial fibrillation in
the RE-LY trial.

Wallentin L.

82nd Sci Sess 2009 of the
American Heart Association
(AHA), Orlando, 14 - 18 Nov
2009 (Oral Presentation) ,
(2009)

Copy/duplicate

A list of linked studies is shown in Table 18. Primary studies are shown in bold, those not in

bold are secondary linked studies.
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Table 18

List of primary studies and linked references

Study Principle Author Citation Reference
Connollv S.J NEJM (2009) 361:12 (1139-1151). Date of n
Y S Publication: 17 Sep 2009
Boehringer Ingelheim Pharmaceuticals ClinicalTrials.gov Identifier: NCT00262600 >
Ezekowitz M.D. Am Heart J (2009) 157:5 (805-810.¢2) %
Connolly S.J. Eur J Heart Fail (2009) 11:12 (1215) 37
82nd Sci Sess of the American Heart Association
Wallentin L.. (AHA), Orlando, 14 - 18 Nov 2009 Circulation 58
120 (21), 2158
Ezekowitz M. Mtg_of the European Heart Rhythm Association,  sg
Berlin, 21 - 24 Jun 2009 Europace 11 (Suppl 2)
. 35th Int Stroke Conf, San Antonio, 23 - 26 Feb 52
Diener HC.
2010
JACC March 9, 2010 Volume 55, issue 10 (Suppl 60
RE-LY Oldgren J. 1)
Koti M) JSCC March 9, 2010 Volume 55, issue 10 (Suppl 61
Healey JS. JACC March 9, 2010 Volume 55, issue 10 (Suppl 62
1)
Boehringer Ingelheim International GmbH Doc No: U07-3249-01 63
62nd Ann Mtg of the American Academy of
Diener HC. Neurology (AAN), Toronto, 10 - 17 Apr 2010 o
Neurology 74 (9) (Suppl 2), A281 (2010)
20th Mtg of the European Neurological Society
Diener HC. (ENS), Berlin, 19 - 23 Jun 2010 J Neurol 257 6
(Suppl 1), S31 (2010)
European Society of Cardiology (ESC) Cong
Connolly SJ. 2009, Barcelona, 29 Aug - 2 Sep 2009 (Oral >3
Presentation) , (2009)
RELY-ABLE Boehringer Ingelheim Pharmaceuticals ClinicalTrials.gov Identifier: NCTO0808067 &
Ezekowitz MD. Am J Cardiol 2007 100 (9) 1419-26 &7
Stangier J Journal of Thrombosis and Haemostasis 2005 3 68
PETRO gler . (Suppl 1)
Wallentin LC. European Heart Journal 2005 26 (Suppl) 482-483 &
Boehringer Ingelheim bv Doc No: U06-1615-02 70
Nagarakanti R Sci Sess of the American Heart Association, 50
& : New Orleans, 8 - 12 Nov 2008 (Poster)
Boehringer Ingelheim Pharmaceuticals ClinicalTrials.gov Identifier: NCT00157248 7t
. Sci Sess of the American Heart Association, New 7,
PETRO-Ex Nagarakanti R. Orleans, 8 - 12 Nov 2008 (Oral Presentation)
The PETRO-ex Investigators Cerebrovasc Dis 2006 21 (Suppl 4) 2 3
Boehringer Ingelheim Pharmaceuticals, Inc. Doc No: U06-3419-02 7
Boehringer Ingelheim Pharmaceuticals, Inc. Doc No: U09-3247-01 7>
- " - X 3 76
1160.49 Nippon Boehringer Ingelheim Co., Ltd. Doc No: U07-3126 -

Boehringer Ingelheim Pharmaceuticals

ClinicalTrials.gov Identifier: NCT01136408
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Complete list of relevant RCTs

523 Provide details of all RCTs that compare the intervention with other
therapies (including placebo) in the relevant patient group. The list must
be complete and will be validated by independent searches conducted by
the Evidence Review Group. This should be presented in tabular form. A
suggested format is presented below.

Details of all RCTs which consider DBG in adults with AF at risk of stroke are shown in Table
19. Of these five studies, only RE-LY*, PETRO®” and 1160.49 compare DBG with other

therapies.

5.2.4 Please highlight which of the RCTs identified above compares the
intervention directly with the appropriate comparator(s) with reference to
the decision problem. If there are none, please state this.

All of RE-LY®, PETRO® and 1160.49"° compare DBG with an intervention relevant to the
decision problem. It should be noted at the outset that PETRO and study 1160.49 are phase-
Il dose-finding studies with primary safety objectives. The pivotal RE-LY study provides all of

the meaningful evidence on the clinical effectiveness of DBG in this indication.

5.2.5 When studies identified above have been excluded from further
discussion, a justification should be provided to ensure that the rationale
for doing so is transparent. For example, when studies have been
identified but there is no access to the level of trial data required, this
should be indicated.

PETRO-Ex’* was an open-label extension of PETRO in which only patients receiving DBG were
observed over an extended period. Further, many patients in PETRO-Ex switched dosing
group either at the start of the study or during follow-up. Therefore PETRO-Ex can be
reasonably excluded from further discussion as it is an extension of a phase-Il dose-finding
study which considers only various doses of DBG and has no comparator relevant to the
decision problem. The summary results of PETRO-Ex are presented in Appendix 14 for

information.

Similarly, RELY-ABLE? is an ongoing long-term extension of the RE-LY study which considers
only the DBG treatment groups. The RELY-ABLE trial is not due to complete until July 2011

and therefore cannot be discussed further here.
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Table 19

List of relevant RCTs

e DBG 150mg bid

(1.6 to 2.6 for patients aged 70 or over)

randomised

Trial Intervention Comparator Population Primary study
reference
RE-LY e DBG 110mg bid (N =6,015) Adjusted dose warfarin, target INR 2.0-3.0 (N 18,113 patients i
e DBG 150mg bid (N = 6,076) =6,022) randomised
RELY-ABLE e DBG 110mg bid None Estimated :
e DBG 150mg bid enrolment of
6,200
PETRO e DBG 50 mg bid (N=58) Adjusted dose warfarin, target INR 2.0-3.0 (N 502 patients &7
e DBG 50 mg bid + ASA 81 mg od (N=20) =70) randomised
e DBG 50 mg bid + ASA 325 mg od (N=27)
e DBG 150 mg bid (N=99)
e DBG 150 mg bid + ASA 81 mg od (N=34)
e DBG 150 mg bid + ASA 325 mg od (N=33)
e DBG 300 mg bid (N=98)
e DBG 300 mg bid + ASA 81 mg od (N=33)
e DBG 300 mg bid + ASA 325 mg od (N=30)
PETRO-Ex All patients were initially maintained on the same DBG doses as in PETRO None. The warfarin patient arm from PETRO 361 patients 72
except the 50mg bid dose group who were switched to 150mg od. (n=70) was discontinued. rolled over from
PETRO study
Due to higher frequency of major bleeding events in 300mg bid group and
thromboembolic events in 150mg od group, these patients were subsequently
switched to DBG 300mg od or 150mg bid.
1160.49 e DBG 110mg bid Adjusted dose warfarin, target INR 2.0-3.0 174 patients e

Abbreviations: ASA, aspirin; bid, twice daily dosing; DBG, dabigatran etexilate; INR, International Normalised Ratio; od, once-daily dosing
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List of relevant non-RCTs

5.2.6 Please provide details of any non-RCTs (for example experimental and
observational data) that are considered relevant to the decision problem
and a justification for their inclusion. Full details should be provided in
section 5.8 and key details should be presented in a table; the following is
a suggested format.

No studies of non-RCT type were identified through the searches.

5.3 Summary of methodology of relevant RCTs

5.3.1 As a minimum, the summary should include information on the RCT(s)
under the subheadings listed in this section. Items 2 to 14 of the
CONSORT checklist should be provided, as well as a CONSORT flow
diagram of patient numbers (www.consort-statement.org). It is expected
that all key aspects of methodology will be in the public domain; if a
manufacturer or sponsor wishes to submit aspects of the methodology in
confidence, prior agreement must be requested from NICE. When there
is more than one RCT, the information should be tabulated.

The CONSORT checklist detailing which section of the submission deals with each item is

presented in Table 20.
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Table 20

Consort 2010 checklist

Section/Topic Item Checklist item Reported in
number section/table
Introduction
Background 2a Scientific background and explanation of rationale 5.3.2/Table 23
and objectives 2b Specific objectives or hypotheses 5.3.2/5.3.6/Table 23
Methods
Trial design 3a Description of trial design (such as parallel, factorial) Table 23
including allocation ratio
3b Important changes to methods after trial commencement 5.3.6
(such as eligibility criteria), with reasons
Participants 4a Eligibility criteria for participants Table 22
4b Settings and locations where the data were collected Table 23
Interventions 5 The interventions for each group with sufficient details to
allow replication, including how and when they were
actually administered
Outcomes 6a Completely defined pre-specified primary and secondary 5.3.5/Table 23
outcome measures, including how and when they were
assessed
6b Any changes to trial outcomes after the trial commenced, N/A
with reasons
Sample size 7a How sample size was determined 5.3.6
7b When applicable, explanation of any interim analyses and N/A
stopping guidelines
Randomisation | 8a Method used to generate the random allocation sequence Appendix 3/Table 23
Sequence 8b Type of randomisation; details of any restriction (such as
generation blocking and block size)
Allocation 9 Mechanism used to implement the random allocation
concealment sequence (such as sequentially numbered containers),
describing any steps taken to conceal the sequence until
interventions were assigned
Implementation | 10 Who generated the random allocation sequence, who
enrolled participants, and who assigned participants to
interventions
Blinding 11a If done, who was blinded after assignment to interventions
(for example, participants, care providers, those assessing
outcomes) and how
11b If relevant, description of the similarity of interventions N/A
Statistical 12a Statistical methods used to compare groups for primary and | 5.3.6
methods secondary outcomes
12b Methods for additional analyses, such as subgroup analyses | 5.3.7
and adjusted analyses
Results
Participant flow | 13a For each group, the numbers of participants who were 5.3.8/Figure 6/Figure
randomly assigned, received intended treatment, and were 7/Figure 8
analysed for the primary outcome
13b For each group, losses and exclusions after randomisation, 5.3.8
together with reasons
Recruitment 14a Dates defining the periods of recruitment and follow-up Table 23
14b Why the trial ended or was stopped N/A
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Methods

5.3.2 Describe the RCT(s) design (for example, duration, degree and method
of blinding, and randomisation) and interventions. Include details of
length of follow-up and timing of assessments. The following tables
provide a suggested format for when there is more than one RCT.

PETRO " 7°

Synopsis

The PETRO study was a 12-week study of DBG, alone or in combination with aspirin (ASA),
compared to warfarin (INR 2.0-3.0) in patients with AF. The trial was designed as a 3 x 3
factorial of three doses of DBG (50, 150, and 300 mg bid) and two doses of ASA (81 and
325mg od or nil), plus warfarin (WFN) as an active control group (ten treatments in total).

Only the 150mg bid dose is relevant to the decision problem of this submission.

This study was designed to identify a DBG dose with and without concomitant ASA that
appeared safe (as measured by bleeding) and potentially effective (inhibition of D-dimer

generation) for further study in a large-scale phase-Ill trial.
1160.49 "°
Synopsis

This was a phase Il study to assess the safety and efficacy of DBG in Japanese patients with
non-valvular AF in comparison to WFN. Although this trial was designed to be comparable
with PETRO, the doses selected for the phase-Ill RE-LY trial had already been selected prior
to the start of 1160.49. Therefore the doses studied in 1160.49 do match with those in the
RE-LY trial.

RE-LY 1,43,63

Synopsis

RE-LY was the pivotal trial for DBG in this indication. It was a large, randomised, parallel
group, active-controlled, non-inferiority trial of two blinded doses of DBG (110mg bid and
150mg bid) compared with open-label WFN (target INR of 2.0 to 3.0) for the prevention of
stroke and systemic embolism in patients with non-valvular AF and at least one additional
risk factor for stroke. It was specified in the statistical analysis plan that superiority testing

was to be performed if the non-inferiority condition was met.
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Important note regarding amended/updated RE-LY study data

After database lock on August 15" 2009, several additional primary efficacy and safety
outcome events were identified during routine clinical site closure visits. These included two
systemic embolic events and eight major haemorrhages. Subsequently, after discussions
with the FDA, the primary and secondary efficacy and safety data were checked for
consistency, and the study database was re-evaluated for possible underreporting of events.
To achieve this, all free text, outcomes, and adverse event fields in the database were
searched with multiple algorithms to identify any symptom that might suggest the possibility
of any primary or secondary event or bleeding. This included examination of all decreases in
haemoglobin of greater than 2 g/dL between visits, other markers of potential bleeding, new
pathological Q waves on routine ECGs and any report of weakness or other symptoms that

might be potentially related to a stroke.

This process resulted in the identification of 81 new events in 80 patients. These included
one stroke, one systemic embolic event, four clinical myocardial infarctions, one pulmonary

embolism, five transient ischemic attacks and 69 major haemorrhages (Table 21).

Although silent myocardial infarction, defined as the new appearance of pathological Q
waves on ECG, was part of the RE-LY definition of myocardial infarction, none were reported
by investigators during the course of the study. However, in review of the routine ECG

reports, 28 cases fulfilling the criteria for silent myocardial infarction were identified.

All of these newly identified events were adjudicated in a blinded fashion and in accordance
with the study protocol. Double data entry of all INR data was performed for validation. This
resulted in a change in the mean time in therapeutic range of warfarin patients from 64.2%

to 64.4%.
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Table 21 Additional confirmed subjects with events from RE-LY re-evaluation

Endpoint DBG 110mg bid DBG 150mg bid Warfarin Total
Stroke 0 0 1 1
SE 0 0 1 1
Death 0 0 0 0
TIA 3 1 1 5
MI 1 0 3 4
PE 0 0 1 1
Major Bleed 18 28 22 68
Subtotal 22 29 29 80
Silent Ml 11 8 9 28
Total 33 37 38 108
Source:

Abbreviations: DBG, dabigatran etexilate; MI, myocardial infarction; PE, pulmonary embolism; SE, systemic
embolism; TIA, transient ischaemic attack

The new adjudicated clinical events (N=81) and silent Mls (N=28), together with 22 events
from a previous post-database lock sensitivity analysis, were merged and integrated in a
combined outcomes re-analysis. Importantly, it is this re-analysis that is presented in Section
5.5 and 5.9 of the submission, not the original published analysis *. The re-analysis was
finalised in April 2010 and shared with regulatory authorities including EMA and FDA at that
time. It is due to be published as an addendum to the original publication in the New

England Journal of Medicine in due course.

It is extremely important to note that following the re-analysis the primary efficacy and
safety conclusions of RE-LY remain unchanged. DBG at the higher dose is superior to WFN
for the prevention of stroke/systemic embolism with comparable rates of major bleeding.
The lower dose is superior to WFN with respect to the rate of major bleeding and
comparable for the prevention of stroke/systemic embolism. Importantly, both doses
significantly reduce the most serious bleeding event, intracranial haemorrhage. The re-
analyses corrected significant minor errors in the database and oversights in the plausibility
evaluation of the first analysis but have confirmed and partly strengthened the study results

and reliability of the conclusions from RE-LY.

The designs of each study are summarised in Table 23.

Participants

5.3.3 Provide details of the eligibility criteria (inclusion and exclusion) for the
trial. The following table provides a suggested format for the eligibility
criteria for when there is more than one RCT. Highlight any differences
between the trials.
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The eligibility criteria for each study are shown in Table 22. In the 1160.49 study ’®, 174

patients were randomised only in Japan, compared to 502 patients enrolled in four countries

in the PETRO study ®” ° and 18,133 patients in 44 countries in the RE-LY trial »** ®. The

major differences in the eligibility criteria were the initial requirement for patients to have

coronary artery disease (CAD) in the PETRO study until protocol amendment, after which a

history of CAD was considered as an additional risk factor for stroke. Also, in the PETRO

study patients were only included if they had received treatment with WFN or other VKA

prior to inclusion. This was not an inclusion criterion for the RE-LY trial or the 1160.49 study.

Table 22

Eligibility criteria in the RCTs

Inclusion criteria

Exclusion criteria

e Documented AF with coronary artery

PETRO
disease plus one or more of the following:
e  Hypertension requiring medical e Mitral stenosis
treatment e Prosthetic heart valves
e  Diabetes mellitus (type 1 or 2) e Planned cardioversion
e  Symptomatic heart failure or left e Recent Ml (within last month)
ventricular dysfunction (ejection e Recent stroke or TIA
fraction <40%) e Coronary stent placement within 6 months
. Previous stroke or transient e Any contraindication to or another indication for anticoagulant
ischaemic attack therapy
e Age>75years e Major haemorrhage in the past 6 months
e Treatment with warfarin or other vitamin K | e Severe renal impairment (glomerular filtration rate <30 ml/min)
dependent anticoagulants for at least 8 e Abnormal liver function
weeks prior to inclusion. o Risk of pregnancy
o After entry of approximately half of the e Investigational drug use within 30 days
patients, the requirement for coronary e Any other condition that would not allow participation in the study
artery disease was removed to facilitate
recruitment.
1160.49 o Patients of at least 20 years age with non- e Valvular heart disease or history of prosthetic valve replacement or

valvular atrial fibrillation (paroxysmal,
persistent or permanent) diagnosed from
electrocardiogram at least twice within 1
year.

e Patients with additional risk factor for
thromboembolism with one or more of the
following conditions/events:

e  Hypertension (systolic blood
pressure 2140 mmHg or diastolic
blood pressure 290 mmHg)

e  Diabetes mellitus (types 1 or 2)

e Left-sided heart failure
(symptomatic congestive heart
failure or left ventricular ejection
fraction <40%)

e  Previous ischemic stroke or
transient ischemic attack

° Age 275 years

. History of coronary artery disease

valve surgery
o Patients who were to receive electric defibrillation or
pharmacological defibrillation during the study period
e Patients who developed stroke or transient ischemic attack within 30
days before the date of informed consent
e Patients who developed myocardial infarction or were admitted to
hospital due to acute coronary syndrome or for percutaneous
transluminal coronary angioplasty within 3 months before the date
of informed consent or patients underwent coronary stenting within
6 months before the date of informed consent
o Atrial myxoma or left ventricular thrombosis
e Contraindication to anticoagulant therapies such as:
- Previous intra-cranial, intra-ocular, spinal/intraspinal,
retroperitoneal or non-traumatic intra-articular haemorrhage
- Gastrointestinal haemorrhage within 3 months before the
date of informed consent
- Peptic ulcers within 30 days before the date of informed
consent
- Major bleeding with warfarin at the therapeutic range
- Patients requiring the continuous therapy of an oral non-
steroidal anti-inflammatory drug (excluding aspirin of 100mg
or less as a daily dose)
- Haemorrhagic diseases
e Patients scheduled for major surgery or invasive procedure which
may cause bleeding or patients having major surgery within 6 weeks
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before the date of informed consent

e Major bleeding from non-gastrointestinal organs within 6 months
before the date of informed consent

e Uncontrolled hypertension

e Patients requiring anticoagulant therapy for deep vein thrombosis or
pulmonary embolism or thrombolytic therapy

e Patients with endocarditis; a history of clinically significant renal
diseases or with a creatinine value exceeding 1.2 times the upper
limit of the standard range; a history of clinically significant hepatic
diseases or with liver function test values exceeding the upper limit
of the standard range

e Patients with a haemoglobin level of less than 10 g/dL; a platelet
count of less than 10 x 104 /uL

e Patients with malignancy

e Patients having received another investigational drug within 30 days

RE-LY

e Patients aged >18 years at baseline with AF
documented by electrocardiography
performed at screening or within 6 months
prior to screening, and at least one of the
following characteristics:

e  History of stroke, TIA or systemic
embolism

e Left ventricular ejection fraction
<40%

e  Symptomatic heart failure

e Age>75years

e  Age > 65 years and one of the
following:

e Diabetes mellitus on treatment

e  Documented coronary artery

e History of heart valve disorders

e Severe, disabling stroke within the previous 6 months or any stroke
within the previous 14 days

e Conditions associated with increased risk of bleeding

e Contraindication to warfarin treatment

e Reversible causes of atrial fibrillation

e Planning of pulmonary vein ablation or surgery for cure of AF

e Severe renal impairment

o Active infective endocarditis

o Active liver disease

e Women who are pregnant or of childbearing potential who do not
use medically accepted form of contraception

e Anaemia

e Patients with transaminase elevation upon exposure to ximelagatran

e Patients who have received investigational drug in the past 30 days

disease . N . e Patients considered unreliable, with low life expectancy (less than
e Hypertension requiring medical duration of trial) or any condition which would not allow safe
treatment participation in the study
63,70, 76

Sources:
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Table 23 Comparative summary of methodology of the RCTs
PETRO 7 1160.49 RE-LY V2
Treatment of AF patients with oral anticoagulants substantially reduces the risk of stroke but has the downside to induce major bleeding events. Depending on the dose and titration
level of warfarin, this risk dramatically increases and therefore, only a narrow therapeutic window of an INR range of 2-3 is left to provide sufficient benefit without increased risk of
bleeding. In order to meet this narrow therapeutic window, treatment with VKAs requires regular monitoring and dose adjustments during treatment, which results in substantial
e underuse in clinical practice 78 DBG, which is given as a fixed dose and does not require monitoring, may be an alternative to warfarin.
Scientific - - - - —— - - -
rationale This study was designed to attempt to identify a dose of Phase Il study to assess safety (e.g., the incidence of The trial was designed to evaluate whether 110mg bid and

DBG with and without concomitant ASA that appeared safe
(as measured by bleeding) and potentially effective
(inhibition of D-dimer generation) for further study in large-

bleeding events) and efficacy of DBG in Japanese
patients with NVAF with comparison to warfarin. The
results were intended to be compared to those of the

150mg bid of DBG are non-inferior to adjusted dose warfarin
(target INR of 2.0 to 3.0) in the prevention of stroke and
systemic embolism in non-valvular AF patients with at least 1

scale phase-lll trials. PETRO study additional risk factor for stroke.
Clinical phase Phase Il Phase Il Phase IlI
Multi-centre, international in 44 countries (including:
Argentina, Australia, Austria, Belgium, Brazil, Bulgaria, Canada,
China, Czech Republic, Denmark, Finland, France, Greece, Hong
Location of Multi-centre, international (Denmark, Netherlands, Japan Kong (China), Hungary, India, Israel, Italy, Japan, South Korea,
study Sweden, United States) P Malaysia, Mexico, the Netherlands, Norway, Peru, Philippines,
Poland, Portugal, Romania, Russia, Singapore, Slovak Republic,
South Africa, Spain, Taiwan, Turkey, Ukraine, United Kingdom,
United States)
Randomised llel trial i bjects with -
rt?gus:llisceat'rir;a::‘?bﬁlli;?ounp( r;a;ol: z;;lec :rvsvilste:snor Prospective Randomised Open trial with Blinded outcome
paroxy P . . . Evaluation (PROBE) study with 2 doses of DBG (110mg bid,
permanent) who also had an additional risk factor for Open-label, multicentre, randomised, parallel-group . . .
. . . . . . 150mg bid) compared to adjusted-dose warfarin therapy, INR
thromboembolic events. comparison study in patients with non-valvular atrial . .
. . . - . 2.0-3.0. Approximately 6,000 subjects per treatment group
. The trial was double-blind with respect to DBG treatment fibrillation (paroxysmal, persistent or permanent) were . .
Study design were randomised over 2 years with a further year of follow-up

but was open-label for concomitant ASA treatment, and for
patients randomised to warfarin. The trial had a3 x 3
factorial design with 3 doses of DBG and 2 doses of ASA,
with an additional treatment group randomised to warfarin
alone.

to be randomised to DBG 110mg bid, DBG 150mg bid or
warfarin in a 1:1:1 ratio. The patients were to receive
study drugs for 12 weeks.

to a common termination. A key element of the PROBE design
was to use blinded adjudicators to reduce potential bias in the
evaluation and classification of important study outcome
events.
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PETRO ¢ 7°

1160.49 ’°

RE-LY 1,43,63

To evaluate the safety of different doses of DBG, alone or in
combination with ASA, as determined by the rates of
bleeding and other adverse events.

A secondary objective of this trial was to evaluate the

To evaluate the safety of DBG administered orally at
doses of 110 and 150mg, twice daily, for 12 weeks in

To demonstrate that the efficacy and safety of 2 blinded doses
(110mg bid and 150mg bid) of DBG are non-inferior to adjusted
dose warfarin (target INR 2-3) for the prevention of stroke and
systemic embolism in subjects with non-valvular AF with at
least 1 additional risk factor for stroke.

Objective anticoagulant effect of different doses of DBG, based on the | Japanese patients with non-valvular atrial fibrillation
reduction of plasma concentrations of D-dimer, a (paroxysmal, persistent or permanent) in comparison As pre-specified in the statistical analysis plan, superiority
laboratory marker for activated coagulation in AF patients, | with warfarin. testing was to be performed to compare DBG with warfarin for
and to correlate bleeding and other events with PK and PD the primary endpoint once non-inferiority was established.
data.
?tl:‘r;;'on of 6™ October 2003 to 3™ November 2004 10" November 2005 to 4™ September 2006 22" December 2005 to 15" March 2009
The randomisation code was provided by Bell System (a
The treatment allocation was determined according to the registration centre) with validated software.
randomisation code provided using ClinPro/LBL Version 6.0 | Randomisation was based on permuted blocks with a Randomisation was to have taken place within 14 days of the
release 5 software. Randomisation was stratified by block size of six. Eligible patients were randomly . .. .
country; each country received a multiple of all treatments, | assigned in a 1:1:1 ratio to receive DBG 110mg bid, DBG screening visit. Subjects were r’flndomly aIIocate.d tolof3 .
and corresponding treatment assignment envelopes, in the | 150mg bid or warfarin. treat_ment groups —I?_BG 110 bld.’ DBG %SOmg bid, or warfarin,
Methods of ratio 2:3:3:4. This resulted in a block size that is a multiple — with equal probability (allocation ratio of 1:1:1). The

randomisation

of 28 (the actual figure, unknown to the investigators, was
28); the number of treatment kits containing a combination
of DBG and ASA was a multiple of 24 (again, the actual
figure was 24). These figures were unknown to the
investigators in order to make calculations of the block size
impossible.

After obtaining written consent on Visit 1, the
investigator facsimiled a patient registration form to
the registration centre, when the patient was eligible.
Before Visit 2, the registration centre facsimiled a
confirmation form including randomised treatment to
the investigator. The investigator dispensed the study
drug according to the randomised treatment.

randomisation was done through an IVRS located at the central
coordinating centre. The randomisation was done with a
random block size of 3, 6, and 9, and the randomisation
schedule was generated by using validated software. The doses
of DBG were blinded.
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PETRO ¢ 7°

1160.49 ’°

RE-LY 1,43,63

Method of
blinding

If a patient was randomised to DBG, such patients entered
the double-blind treatment period, i.e., the patients and
trial site personnel did not know what dose level of DBG
the patient was receiving.

As a result of increased bleeding risk in the highest 300mg
bid DBG dose group with ASA (81mg or 325mg) the Steering
Committee and DSMB decided to unblind this treatment for
several patients.

Warfarin and aspirin treatment was open-label.

The study was open label.

DBG 110mg and 150mg capsules were identical in appearance
and were administered in a blinded manner. Warfarin was
administered open-label.

The randomisation code was kept by the Trial Coordinating
Centre. All personnel involved in the conduct of the trial were
blinded to treatment assignments until database lock.

An independent Event Adjudication Committee was
established for the blinded adjudication of primary and
secondary outcome events and major bleeding. An
Adjudication Committee Charter, under which the blinded
evaluation of endpoints was to be carried out, governed their
activities.

Intervention

1) DBG 50mg bid; N =58

2) DBG 50mg bid + ASA 81mg od; N = 20
3) DBG 50mg bid + ASA 325mg od; N = 27
4) DBG 150mg bid; N =99

5) DBG 150mg bid + ASA 81mg od; N = 34
6) DBG 150mg bid + ASA 325mg od; N = 33
7) DBG 300mg bid; N = 98

8) DBG 300mg bid + ASA 81mg od; N = 33
9) DBG 300mg bid + ASA 325mg od; N = 30

1) DBG 110mg bid; N =53
2) DBG 150mg bid; N =59

1) DBG 110mg bid; N = 6,015
2) DBG 150mg bid; N = 6,076

1) Adjusted dose warfarin od, target INR 2.0-3.0 (1.6 —

Comparator 1) Adjusted dose warfarin od, target INR 2.0-3.0; N =70 2.6 for patients over the age of 70); N = 62 1) Adjusted dose warfarin od, target INR 2.0-3.0; N = 6,022
There was no primary efficacy endpoint.
The primary safety endpoint was the frequency of
bleeding. Bleeding events were classified as follows:
There was no primary efficacy endpoint. ¢ Major bleeds
The primary safety endpoint was the frequency of any * Minor bleeds, further subdivided into
Primary bleeding. Bleeding events were classified as follows: . Clini_cally relevant bleeds Incidence of all stroke (including haemorrhagic) or systemic
outcomes * Major bleeds ¢ “Nuisance” bleeds

* Minor bleeds, further subdivided into
e Clinically relevant bleeds
* “Nuisance” bleeds

Others:
e Incidence and severity of adverse events
e  Discontinuation of study drug due to adverse
events
e  Changes in laboratory test values

embolism
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PETRO ¢ 7°

1160.49 ’°

RE-LY

1,43,63

Secondary
outcomes

Secondary endpoints were as follows:
e Change from baseline in the plasma concentration of D-
dimer.

* Frequency and severity of adverse events other than
bleeding
e Composite endpoint of ischemic stroke (fatal or non
fatal), transient ischemic attack, systemic
thromboembolism, myocardial infarction (fatal or non
fatal), other major adverse cardiac event and all cause
mortality.
e Frequency of individual components of clinical outcome
events:

e ischemic stroke, fatal and non-fatal

e transient ischemic attack

e systemic thromboembolism

e myocardial infarction, fatal and non-fatal

¢ other major adverse cardiac event

e death, all causes
¢ Clinically relevant changes in laboratory tests for safety
¢ The pharmacokinetics of DBG, assessed by steady-state
plasma concentrations.
¢ Anticoagulant effects (aPTT, ECT, soluble fibrin) and 11-
dehydro-thromboxane B2 measurements.

Secondary endpoints were as follows:

e A composite clinical endpoint including the incidence
of ischemic or haemorrhagic stroke (fatal or non-
fatal), transient ischemic attacks, systemic embolism,
myocardial infarction (fatal or non-fatal), other major
adverse cardiac events, and death

¢ The incidence of the following thromboembolic

events:

e Ischemic or haemorrhagic stroke (fatal or
non-fatal)

e Transient ischemic attack

e Systemic embolism

e Myocardial infarction, fatal and non-fatal
e Other major adverse cardiac event

¢ Death

¢ Anticoagulant effects

For DBG; D-Dimer, soluble fibrin, aPTT, ECT,
INR, 11-dehydro-thromboxane B2

For warfarin; D-Dimer, soluble fibrin, 11-
dehydro-thromboxane B2

The secondary endpoints were:

Composite of all stroke (including haemorrhagic), systemic
embolism, and all death.

Composite of all stroke (including haemorrhagic), systemic
embolism, pulmonary embolism, myocardial infarction and
vascular death

Additional endpoints were:

Individual occurrence or composites of any of ischemic
stroke (fatal and non-fatal), systemic embolism, pulmonary
embolism, myocardial infarction, TIAs, vascular death, all
deaths, and hospitalisations

Net Clinical Benefit as measured by the composite of the
clinical endpoint of stroke, systemic embolism, pulmonary
embolism, myocardial infarction, all cause deaths, and
major bleed.

Safety endpoints were:

Major bleeding, satisfying one or more of the following
criteria:

¢ Reduction in haemoglobin levels of at least 20 g/L or
leading to a transfusion of at least 2 units of blood or
packed cells

* Symptomatic bleeding in a critical area or organ:
Intraocular, intracranial, intraspinal or intramuscular with
compartment syndrome, retroperitoneal bleeding, intra-
articular bleeding, or pericardial bleeding

Major bleeds were classified as life-threatening if they met one
or more of the following
criteria:

e Fatal, symptomatic intracranial bleed; reduction in
haemoglobin levels of at least 50 g/L; transfusion of at
least 4 units of blood or packed cells, associated with
hypotension requiring the use of intravenous inotropic
agents; necessitated surgical intervention

Minor bleeding (bleeding events not meeting the criteria

for major bleeding)

Other adverse events including hepatic toxicity
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PETRO *7° 1160.49 7 RE-Ly ¥
Visit schedule:
1) Screening
2) Baseline/randomisation within 14 days of screening
3) to 14) Follow-up visits. Two weeks after randomisation,
all subjects were to have had a telephone visit to evaluate
. Visit schedule: safety and outcome events. The subjects were to return
Visit schedule: . 1) Screening (day -14 to -7) to the clinic for regularly scheduled follow-up visits 1, 3, 6,
1) Scree.nmg (day -7to -4) o 2) Baseline (day 0, max of 2 weeks after visit 1) 9, and 12 months from randomisation and then every 4
2) Ba_se!lne (day O, maTx_ of 1 week after visit 1) 3) 1 week from initiation (day 7 + 3) months for the duration of the trial up to a maximum of
Duration of 3) W!th!n 1 week of Vls.lt. 2(day4to7) 4) 2 weeks from initiation (day 14 £ 3) month 36.
follow-up 4)  Within 2 WGEkS.O.f visit 2 (day 10-14) 5) 4 weeks from initiation (day 28 + 3) Visit “98”) Final follow-up visit procedures were to be
5) 4 weeks from V!S!t 2 (day 28) 6) 8 weeks from initiation (day 56 + 3) performed whenever a subject discontinued participation
6) 8 weeks from visit 2 (day 56) 7) 12 weeks from initiation (day 84_+ 3) in the study, either prematurely or according to the
7) 12 weeks from visit 2 (day 84) g ‘ o - o protocol.
8)  Final visit, week 13 (7 days from visit 7) ) ;lnal visit, 2 weeks = 1 (14 days + 7) from visit
The duration of treatment was expected to be a median of 20-
24 months, with a minimum of 12 months' treatment after the
last subject was randomised and a maximum treatment of
approximately 3 years. Actual median study follow-up was 23.7
months
63,70,76

Sources:

Abbreviations: aPTT, activated partial thromboplastin time; ASA, aspirin; DBG, dabigatran etexilate; DSMB, Drug Safety Monitoring Board; ECT, ecarin clotting time; INR,
International Normalised Ratio; TIA, transient ischaemic attack; VKA, vitamin K antagonist
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5.34 Describe the patient characteristics at baseline. Highlight any differences
between study groups. The following table provides a suggested format for the
presentation of baseline patient characteristics for when there is more than one
RCT.

PETRO " 7°

Table 24 presents the baseline characteristics of the 502 patients randomised in the PETRO study. In
general, there were no large differences between the treatment groups in PETRO in terms of

baseline demographic and disease characteristics.

1160.49 °

The baseline characteristics of the participants of study 1160.49 are presented in Table 25. The
proportion of females in the DBG 110 mg bid group was relatively higher than those of the other
groups. The mean creatinine clearance in the WFN group was larger than those of the DBG groups.
The proportion of concomitant aspirin in the WFN group was higher than those of the DBG groups.

However these differences are likely explained by the size of the study.

RE-LY 1,43,63

Table 26 details the baseline characteristics of the patients in each of the three treatment groups in
the RE-LY trial. In general, there were no large differences between the treatment groups in terms of

baseline demographic and disease characteristics.

The major differences between the studies in terms of patient characteristics at baseline were a
higher percentage of males in the PETRO ®” ”° and 1160.49 studies ’® compared to RE-LY *** . The
types of AF were equally distributed amongst patients in RE-LY whereas patients with paroxysmal AF
were less prominent in the PETRO and 1160.49 studies. There were higher proportions of WFN-
experienced patients in PETRO (inclusion criterion) and 1160.49 than in RE-LY, which was designed

to split WFN-experienced and naive patients 50/50.
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Table 24 Baseline characteristics of participants (PETRO)

oy el e | e e
= = = = equality of groups

Mean age, yrs (SD) 70 (8.8) 70 (8.1) 69.5 (8.4) 69 (8.3) 0.7
Female 21 (20%) 31 (18.7%) 28 (17.4%) 11 (15.7%) 0.9
Weight, kg (SD) 88.6 (17.2) 89.4 (17.0) 90.0 (17.3) 92.0(21.1) NR
x::.—:::?,l::?g:afg o 3.6(6.9) 3.9(6.6) 6.4(4.3) 3.4(5.0) 0.4
Previous TIA or stroke 19 (18%) 29 (17.5%) 26 (16%) 13 (18.6%) 1.0
Hypertension 70 (66.7%) 118 (71%) 119 (74%) 49 (70%) 0.6
Diabetes 27 (25.7%) 45 (27%) 39 (24%) 15 (21.4%) 0.8
Heart failure 35 (33.3%) 52 (31.3%) 36 (22.4%) 24 (34.3%) 0.1
CAD 64 (61%) 104 (63%) 96 (59.6%) 42 (60%) 1.0
Current/former smoker 76 (72.4%) 120 (72.3%) 116 (72%) 53 (75.7%) 1.0
Beta-blockers 69 (65.7%) 121 (73%) 110 (68.3%) 49 (70%) 0.6
ACE inhibitor/ARB 70 (66.7%) 116 (69.8%) 112 (69.5%) 57 (81.4%) 0.2
Verapamil/dilatiazem 16 (15%) 31 (18.7%) 34 (21%) 14 (20%) 0.7
Other calcium 26 (24.7%) 37 (2.3%) 38 (23.6%) 14 (20%) 0.9
inhibitors
Amiodarone 9 (8.5%) 9 (5.4%) 13 (8%) 6 (8.5%) 0.7
Digoxin 46 (43.8%) 75 (45%) 66 (41%) 32 (45.7%) 0.9
Diuretic 59 (56%) 89 (53.6%) 97 (60%) 44 (63%) 0.5
Statin 58 (55%) 100 (60%) 95 (59%) 37 (53%) 0.7

Source:

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; CAD, coronary artery disease; DBG,

dabigatran etexilate; 1Q, interquartile; SD, standard deviation; TIA, transient ischaemic attack

Table 25 Baseline characteristics of participants (1160.49)

DBG 110 mg bid DBG 150 mg bid Warfarin

Parameter (n=.) (n=l) (n=l)
Mean age, yrs (SD) _ _ _
Female _ _ _
Weight, kg (SD) I I I
Mean CrCl, mL/min (SD) _ _ _
Previous TIA or stroke _ _ _
Hypertension _ _ _
Diabetes _ _ _
LVD or symptomatic heart failure _ _ _
cAD I I |
Aspirin _ _ _
Warfarin experienced _ _ _

76
Source:

Abbreviations: AF, atrial fibrillation; CAD, coronary artery disease; CrCl, creatinine clearance; DBG, dabigatran etexilate;
LVD, left ventricular dysfunction; SD, standard deviation; TIA, transient ischaemic attack



Table 26 Baseline characteristics of participants (RE-LY)
DBG 110 mg bid DBG 150 mg bid Warfarin
Parameter (n=6,015) (n=6,076) (n=6,022)
Mean age, yrs (SD) 71.4 (8.6) 71.5 (8.8) 71.6 (8.6)
Male 3,865 (64.3%) 3,840 (63.2%) 3,809 (63.3%)
Weight, kg (SD) 82.9 (19.8) 82.4(19.3) 82.6 (19.6)

Duration of disease

<3 mo: 1,843 (30.6%)
3 mo—2yrs: 1,324 (22.0%)
>2yrs: 2,842 (47.2%)

<3 mo: 1,854 (30.5%)
3 mo—2yrs: 1,344 (22.1%)
>2yrs: 2,875 (47.3%)

<3 mo: 1,929 (32.0%)
3mo—2yrs: 1,315 (21.8%)
>2yrs: 2,776 (46.1%)

Persistent: 1,950 (32.4%)

Persistent: 1,909 (31.4%)

Persistent: 1,930 (32.0%)

Type of AF Paroxysmal: 1,928 (32.1%) Paroxysmal: 1,977 (32.5%) Paroxysmal: 2,036 (33.8%)
Permanent: 2,131 (35.4%) Permanent: 2,188 (36.0%) Permanent: 2,055 (34.1%)
0: 151 (2.5%) 0: 146 (2.4%) 0: 155 (2.6%)
1: 1,809 (30.1%) 1: 1,815 (29.9%) 1: 1,707 (28.3%)
CHADS, score 2:2,088 (34.7%) 2:2,136 (35.2%) 2:2,229 (37.0%)
3+:1,966 (32.7%) 3+:1,979 (32.6%) 3+:1,931 (32.1%)
Mean: 2.1 Mean: 2.1 Mean: 2.1
Mean CrCl, mL/min 73.0 (27.7) 72.7 (28.2) 73.0 (27.4)

(SD)

Long-term VKA therapy

3,008 (50.0%)

3,047 (50.1%)

2,929 (48.6%)

Previous cardioversion

1,658 (27.6%)

1,683 (27.7%)

1,651 (27.4%)

Previous ablation

119 (2.0%)

136 (2.2%)

132 (2.2%)

Diabetes

1,409 (23.4%)

1,402 (23.1%)

1,410 (23.4%)

Hypertension

4,738 (78.8%)

4,795 (78.9%)

4,750 (78.9%)

Previous stroke

761 (12.7%)

756 (12.4%)

756 (12.6%)

Previous TIA

548 (9.1%)

587 (9.7%)

528 (8.8%)

Prior MI

1,008 (16.8%)

1,029 (16.9%)

968 (16.1%)

Heart failure

1,937 (32.2%)

1,934 (31.8%)

1,922 (31.9%)

Aspirin

2,384 (39.6%)

2,338 (38.5%)

2,431 (40.4%)

Anti-hypertensive

4,830 (80.3%)

4,895 (80.6%)

4,784 (79.4%)

Beta-Blocker

3,789 (63.0%)

3,887 (64.0%)

3,722 (61.8%)

Amiodarone

647 (10.8%)

672 (11.1%)

657 (10.9%)

Statins

2,702 (44.9%)

2,682 (44.1%)

2,673 (44.4%)

Proton-pump inhibitor

847 (14.1%)

878 (14.5%)

842 (14.0%)

H,-receptor antagonist

239 (4.0%)

257 (4.2%)

262 (4.4%)

1
Source:

Abbreviations: AF, atrial fibrillation; CrCl, creatinine clearance; DBG, dabigatran etexilate; MI, myocardial infarction; SD,
standard deviation; TIA, transient ischaemic attack
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Outcomes

5.3.5

Provide details of the outcomes investigated and the measures used to assess
those outcomes. Indicate which outcomes were specified in the trial protocol as
primary or secondary, and whether they are relevant with reference to the
decision problem. This should include therapeutic outcomes, as well as patient-
related outcomes such as assessment of health-related quality of life, and any
arrangements to measure compliance. Data provided should be from pre-
specified outcomes rather than post-hoc analyses. When appropriate, also
provide evidence of reliability or validity, and current status of the measure (such
as use within UK clinical practice). The following table provides a suggested
format for presenting primary and secondary outcomes when there is more than
one RCT.

PETRO ¢ 7°

Efficacy Outcomes

Since the objective of the study was dose exploration the PETRO study had no primary efficacy

endpoint. Secondary efficacy outcomes were as follows:

A composite clinical endpoint of any thromboembolic or cardiac event, including the
incidence of ischemic stroke (fatal + non-fatal), TIAs, systemic embolism, myocardial
infarction (fatal + non-fatal), other major adverse cardiac events and all-cause mortality

Net clinical cost (NCC) as measured by the composite clinical endpoint of
stroke/TIA/systemic embolism/MI/death plus major bleeds

The occurrence rates of:
o stroke (fatal and non-fatal)
o TIAs
o systemic embolism
o myocardial infarction (fatal and non-fatal)
o other major cardiac events
o all cause mortality

Various pharmacodynamic/-kinetic parameters such as D-dimer, soluble fibrin, 11-
dehydrothromboxane, aPTT, ECT and DBG plasma concentrations

Safety Endpoints

The following safety endpoints were assessed:

1.
2.

4.

Cumulative incidence of any bleeding event (primary safety endpoint)

Cumulative incidence of bleeding, classified as major or minor bleeding. Minor bleeds were
further differentiated into clinically relevant and nuisance bleeds.

Incidence and severity of other adverse events, including clinically relevant changes in
laboratory parameters, vital signs, physical examinations, and ECG changes

Discontinuation of treatment due to adverse events
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5. Systematic changes in laboratory parameters
Bleeding Events

Bleeding events were classified as major or minor according to the outcome, the loss of blood, and
the severity and rate of bleeding. Minor bleeding was further subdivided into clinically relevant and

nuisance bleeds.
A major bleeding event was defined as any bleed fulfilling one of the following conditions:

e Fatal or life-threatening

e Retroperitoneal, intracranial, intraocular, or intra-spinal bleeding (verified by objective
testing)

e Bleeding requiring surgical treatment
e C(linical overt bleeding leading to a transfusion of > 2 units of packed cells or whole blood

e Clinically overt bleeding leading to a fall in haemoglobin of > 20 g/L
In case of a major bleeding event, the patient was to be withdrawn from the study.

A minor bleeding event was any bleed that did not qualify as a major bleed. A minor bleed was

further categorised as clinically relevant if it fulfilled one of the following criteria:

e  Skin hematoma > 25 cm®
e Spontaneous nose bleed > 5 minutes duration

e Macroscopic haematuria, either spontaneous or, if associated with an intervention, lasting
more than 24 hours

e Spontaneous rectal bleeding (more than spotting on toilet paper)

e Gingival bleeding > 5 minutes

e Bleeding leading to hospitalisation

e Bleeding leading to a transfusion of < 2 units of packed cells or whole blood

e Any other bleeding event considered clinically relevant by the investigator

All minor bleeding events not fulfilling one of the criteria for clinically relevant were classified as
nuisance bleeds. Withdrawal of the patient from further participation in the study was to be

considered in the event of a clinically relevant bleeding event.
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1160.49 °

Efficacy Outcomes

The primary objective of this study was safety evaluation. Secondary efficacy outcomes were as
follows:
e A composite clinical endpoint including the incidence of ischemic or haemorrhagic stroke

(fatal + non-fatal), TIAs, systemic embolism, myocardial infarction (fatal + non-fatal), other
major adverse cardiac events and death

e The occurrence rates of:
o Ischaemic or haemorrhagic stroke (fatal and non-fatal)
o TIAs
o Systemic embolism
o Mpyocardial infarction (fatal and non-fatal)
o Other major cardiac events
o Death
e Anticoagulation effects
e Various pharmacodynamic/-kinetic parameters such as D-dimer, soluble fibrin, 11-
dehydrothromboxane, aPTT, ECT and DBG plasma concentrations

Safety Endpoints

Bleeding events were the primary focus of the safety analysis. These events were classified as

follows:

e Major bleeding
e Minor bleeding (subdivided into)
o Clinically relevant (or significant) bleeding

o Nuisance bleeding

Other adverse events were also recorded along with a variety of laboratory test values.
Bleeding Events
Major bleeding was defined as any bleed fulfilling one of the following conditions:

e Fatal or life-threatening

e Retroperitoneal, intracranial, intraocular, or intraspinal bleeding (verified by objective
testing)

e Bleeding requiring surgical treatment

e C(linically overt bleeding leading to a transfusion (erythrocyte component transfusion or
whole blood transfusion) of 4.5 units (equal to 2 units in EU/US) or more

e C(Clinically overt bleeding leading to a fall in haemoglobin of at least 2 g/dL
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Minor bleeding was any bleed that did not qualify as a major bleed. Minor bleeding was further

categorised as clinically relevant if it fulfilled one of the following criteria. All minor bleeding events

not fulfilling one of the criteria for clinically relevant were classified as nuisance bleeds.

e Askin haematoma of at least 25 cm?
e Spontaneous nose bleed lasting for more than 5 minutes

e Macroscopic haematuria (either spontaneous or, if associated with an intervention, lasting
more than 24 hours)

e Spontaneous rectal bleeding (more than spotting on toilet paper)
e Gingival bleeding lasting for more than 5 minutes
e Bleeding leading to hospitalisation

e Bleeding leading to blood transfusion (erythrocyte component transfusion or whole blood
transfusion) of less than 4.5 units (equal to 2 units in EU/US)

e Any other bleeding considered clinically relevant by the investigator

RE-LY 1,43,63

Efficacy Outcomes
The primary endpoint of the RE-LY study was as follows:
e Incidence of stroke (including haemorrhagic) or non-Central Nervous System (CNS) systemic

embolism

Secondary efficacy endpoints were as follows:

e Incidence of stroke (including haemorrhagic), systemic embolism, all death

e Incidence of stroke (including haemorrhagic), systemic embolism, pulmonary embolism,
acute myocardial infarction, or vascular deaths (includes deaths from bleeding)

Other efficacy endpoints:
e Individual or composite occurrences of ischaemic stroke (fatal and non-fatal), systemic

embolism, pulmonary embolism, acute myocardial infarction, TIAs, vascular death (includes
deaths from bleeding), all deaths, and hospitalisations

e Net Clinical Benefit (NCB) as measured by the composite of the clinical endpoint of stroke,
systemic embolism, pulmonary embolism, acute myocardial infarction, all cause deaths, and
major bleeds

Stroke was defined as an acute onset of a focal neurological deficit of presumed vascular origin
lasting for 24 hours or more or resulting in death. The stroke was categorised as ischaemic or
haemorrhagic or cause unknown (based on CT or magnetic resonance (MR) scanning or autopsy).
Fatal stroke was defined as death from any cause within 30 days of stroke. Severity of a stroke was

assessed by modified Rankin score (mRs) at discharge from hospital and at 3 to 6 months post-event.
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Systemic embolism was an acute vascular occlusion of the extremities or any organ (kidneys,
mesenteric arteries, spleen, retina, or grafts), and must have been documented by angiography,

surgery, scintigraphy, or autopsy.

In subjects who did not undergo percutaneous coronary intervention (PCl) or coronary artery bypass
graft (CABG) a myocardial infarction (MI) was defined in patients who fulfilled at least 2 of the
following 3 criteria:
1) Typical prolonged severe chest pain or related symptoms or signs (e.g., ST changes of T-wave
inversion in the ECG) suggestive of myocardial infarction.

2) Elevation of troponin or creatinine kinase-muscle brain (CK-MB) to more than the ULN or if
CK-MB was elevated at baseline, re-elevation to more than 50% increase above the previous
level.

3) Development of significant Q-waves in at least 2 adjacent ECG leads.

In subjects who underwent PCl within 24 hours Ml was defined as follows:

e Elevation of troponin or CK-MB to more than 3xULN or if CK-MB was elevated at baseline,
re-elevation to more than 3xULN and a more than 50% increase above the previous level,
and/or development of significant Q-waves in at least 2 adjacent ECG leads.

In subjects who underwent CABG within 72 hours MI was defined as follows:

e Elevation of CKMB to more than 5xULN or, if CK-MB was elevated at baseline, re-elevation to
more than 5xULN and a more than 50% increase above the previous level, and/or
development of significant Q-waves in at least 2 adjacent ECG leads.

Silent MI was retrospectively diagnosed by the appearance of significant new Q-waves between
study visits. In such cases, the date of the event was recorded as the midpoint between the 2 study

visits. Ml may also have been demonstrated at autopsy.

Deaths were classified as being vascular (including bleeding) or non-vascular, due to other specified

causes (e.g., malignancy), or of unknown etiology.
Safety Endpoints

All reported major bleeding events, bleeds requiring discontinuation of study medication,
hospitalisations, or other medical intervention, were forwarded for adjudication by a committee
blinded to treatment allocation. The overall objective was to categorise each reported bleed as

major or minor.

Additional safety parameters that were to be assessed included intracerebral haemorrhage, other
intracranial haemorrhage, elevations of liver function tests, the presence of hepatic dysfunction, and

other adverse events.
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Bleeding Events

Subjects were to be assessed for signs and symptoms of bleeding. Bleeding was classified as major or
minor by using the following guidelines. Major bleeds were further sub-classified as life-threatening

or other major bleeds.
Major bleeding must have satisfied one or more of the following criteria:
e Bleeding associated with a reduction in haemoglobin levels of at least 20 g/L or leading to a

transfusion of at least 2 units of blood or packed cells

e Symptomatic bleeding in a critical area or organ: Intraocular, intracranial, intraspinal or
intramuscular with compartment syndrome, retroperitoneal bleeding, intra-articular
bleeding, or pericardial bleeding

Major bleeds were classified as life-threatening if they met one or more of the following criteria:

e Fatal, symptomatic intracranial bleed; reduction in haemoglobin levels of at least 50 g/L;
transfusion of at least 4 units of blood or packed cells, associated with hypotension requiring
the use of intravenous inotropic agents; necessitated surgical intervention

Minor bleeds were clinical bleeds that did not fulfil the criteria for major bleeds. Minor bleeds were
classified as either being associated or not being associated with study medication discontinuation

(temporary or permanent).

Statistical analysis and definition of study groups

5.3.6 State the primary hypothesis or hypotheses under consideration and the
statistical analysis used for testing hypotheses. Also provide details of the power
of the study and a description of sample size calculation, including rationale and
assumptions. Provide details of how the analysis took account of patients who
withdrew (for example, a description of the intention-to-treat analysis undertaken,
including censoring methods; whether a per-protocol analysis was undertaken).
The following table provides a suggested format for presenting the statistical
analyses in the trials when there is more than one RCT.

PETRO ®"7°

Since this was a dose exploration study, no formal statistical hypotheses were tested and no sample

size or power calculations were reported. All statistics were simply descriptive.

1160.49 '°

No formal statistical hypotheses were tested and no sample size or power calculations were

reported. All statistics were simply descriptive.
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RE'LY 1, 43, 63

This trial assumed a yearly event rate in the primary endpoint of 1.6% for both DBG and WFN, with
5,000 subjects per treatment group to be recruited in 2 years and followed up for 1 additional year
to achieve 150 events per treatment group. Within these parameters, each comparison had
approximately 90% power to conclude the non-inferiority of DBG to WFN at a one-sided a=0.025
level (without adjusting for multiple comparisons) based on the derived non-inferiority margin of
1.46. With a total of 15,000 subjects randomised to the two DBG doses and WFN at a 1:1:1 ratio, to
achieve a total of 450 events, using the Hochberg procedure to compare each DBG dose to WFN, the
trial had approximately 84% power to conclude the non-inferiority of both DBG doses to WFN using

the non-inferiority margin of 1.46.

A total of 15,000 subjects were recruited in less than 2 years (18 months). If the recruitment was
stopped at that time, the last randomised subject would have had to be followed up for more than
one year to achieve the planned total number of events, if the actual event rate was as expected. In
addition, based on the results from other published studies, the actual event rate could be less than
1.6%. Because of these concerns, the RE-LY operational committee (comprised mainly of academic
leaders and only a minority representation from the sponsor) decided to continue the recruitment as
planned until the originally scheduled “last patient in” date. As a result, a total of 18,113 subjects
were randomised. It was expected that if the actual event rate was as planned, the statistical power

would be increased.

The primary endpoint was assessed by the time to the first occurrence of stroke or systemic
embolism. The statistical model for the primary efficacy analysis was the Cox proportional hazard
model including treatment as a factor in the model. The hazard ratio and its confidence limits were
determined for evaluating the non-inferiority of DBG over WFN. The Cox regression model was also

used for other time-to-event analyses.

The null hypothesis was that the hazard ratio of DBG versus WFN was larger than or equal to the
specified non-inferiority margin 6 = 1.46. The alternative hypothesis was that the hazard ratio of
DBG versus WFN was less than 1.46. The upper bound of the confidence interval (Cl) of the hazard

ratio of DBG versus WFN was compared to the non-inferiority margin for the non-inferiority testing.

Since there were two comparisons of DBG versus WFN, the Hochberg procedure was used to handle
the multiple comparisons. Accordingly the DBG dose with the largest hazard ratio versus WFN was to
be tested first for non-inferiority at a=0.025 (one-sided) level. If non-inferiority was concluded from

this comparison, then the non-inferiority versus WFN for both DBG doses would be claimed.
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Otherwise, the non-inferiority for this dose would not be claimed and the other DBG dose would be

compared to WFN at a=0.0125 (one-sided) level for non-inferiority.

As specified in the statistical analysis plan, superiority testing was to be performed to compare DBG

to WFN for the primary endpoint if the non-inferiority claim was established.

Four analysis sets were defined for the efficacy analyses: the randomised/ITT set, the safety set

(SAF), the treated set, and the per-protocol set (PPS).

The ITT set included all randomised subjects in the treatment groups to which they were assigned,

regardless of whether the subjects received study medication or not.

The SAF set included all randomised subjects who received at least one dose of study medication.

Subjects were stratified by the randomised treatment.

The treated set included all randomised subjects who took the randomised study medication for

270% of the time in the study or prior to the onset of a primary outcome event.

The PPS included all subjects who were randomised and treated and did not have important

protocol violations.

The various data sets that were used for each analysis are summarised in Table 27.

Table 27 Analysis sets in RE-LY
Endpoint Randomised Set Safety Set Treated Set Per Protocol Set
_ . X X X X
Primary endpoint (sensitivity) (sensitivity) (sensitivity)
Important secondary endpoint X X
Other secondary endpoint X
Adverse events X
. X X
Bleeding (sensitivity)
Liver function tests X
Demographic/baseline X
characteristics
Compliance X
DBG 110: 6,015 DBG 110: 5,983 DBG 110: 4,995 DBG 110: 4,821
Patient numbers DBG 150: 6,076 DBG 150: 6,059 DBG 150: 4,988 DBG 150: 4,797
WEN: 6,022 WEN: 5,998 WEN: 5,283 WEN: 5,112

Source: &
Abbreviations: DBG, dabigatran etexilate; WFN, warfarin

The time to the occurrence of the primary endpoint event was computed as (event date —
randomisation date) + 1. Subjects who did not have primary endpoint events during the trial period
were considered to be censored. The time to censoring was computed as (study termination date —
randomisation date) + 1. For subjects who had more than one primary endpoint event during the

trial, the time to the first occurrence of the primary endpoint event was used for the primary efficacy
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analysis. All adjudicated and/or un-refuted events were used. The proportional hazards assumptions

were not formally tested, but they were investigated.

Yearly event rates were computed for outcome events, by treatment group, descriptively. These
were crude assessments of the occurrence of events. More accurate assessments were provided by
Kaplan-Meier curves. The yearly event rate for a treatment group was computed as the total number
of events that occurred in that treatment group divided by the total subject exposure in years
(subject years) in that group. For a given subject, exposure was computed from the date of

randomisation to the date of study termination, using the randomised set.

For a more accurate assessment, the subject exposure should be computed from the date of
randomisation or treatment start to the date of the first occurrence of an event, if an event
occurred, or to the date of study medication or treatment stop if no event occurred. However, this
calculation would provide different subject exposure years for different events, which can be
confusing in many cases. Since the event rate for outcome events and bleeds was low, an estimate
using the total subject exposure provides a very close result to that calculated using the exposure
computed from the time of randomisation/treatment start date to the time of first occurrence of an

event.

The randomised set was used for the secondary analyses. The safety set was used for some
secondary endpoints as sensitivity analyses. Secondary analyses were performed for the time to the

first occurrence of the composite endpoints.

All secondary outcomes were analysed using the Cox regression model with treatment as the factor
in the model. The hazard ratio of each DBG dose versus WFN and the 95% Cl of the hazard ratio

were provided for each of the composite endpoints.

Summary statistics (frequency, percentage, yearly event rate) were provided by treatment group for

each component of the composite endpoints.

5.3.7 Provide details of any subgroup analyses that were undertaken and specify the

rationale and whether they were pre-planned or post-hoc.

PETRO ¢ 7°

No relevant subgroup analyses were planned or reported.
1160.49 "°

No relevant subgroup analyses were planned or reported.
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RE'LY 1, 43, 63

Subgroup analyses were planned for the primary outcome event, the secondary endpoint
stroke/systemic embolism/all cause deaths and bleeding events using the Cox regression model. The
model included factors for treatment, subgroup, and treatment by subgroup interaction. The
randomised set was used. The hazard ratio, 95% Cl of the hazard ratio, and the p-value for testing

interactions were reported.

It was hypothesised that subjects previously exposed to WFN or other VKA therapy prior to
randomisation may respond differently to WFN treatment from those who were not previously
exposed. To explore this, subjects were categorised into groups based on their history of VKA use

prior to randomisation. A treatment by VKA use history interaction was anticipated.

Except for the baseline VKA use subgroup, no heterogeneity between treatment groups was
expected across other subgroups. The primary outcome was evaluated as exploratory analyses
across all other subgroups. However due to the large number of subgroup analyses performed, some
treatment by subgroup interactions may turn out to be statistically significant by chance. These
subgroups were as follows:

1. Previous VKA use class (naive/experienced): Subjects were considered VKA naive if they had

received 2 months or less of any VKA in their life time up to the time of randomization;
experienced if more than 2 months.

2. Age (years): <65, 265, and <75, 275

3. Body Mass Index (BMI, kg/m2): <30, =30, and <35, 235

4. Gender: male, female

5. CrCL (mL/min): <30, 230, and <50, >50, and <80, >80

6. Weight (kg): <50, =50, and <100, 2100

7. Ethnicity class: White, Black, Asian, Other

8. Hispanic or Latino: no or yes (defined based on countries and ancestral origins)
9. Baseline aspirin therapy: no or yes

10. Occurrence of previous stroke or TIA: no or yes

11. Geographic region: North America, Western Europe, Central Europe, Latin America, Asia, or
Other.

12. Symptomatic heart failure (NYHA class 22): no or yes

13. Left Ventricular Ejection Fraction (LVEF) <40%: no or yes
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14. Age 265 years and diabetes mellitus on treatment: no or yes
15. Age 265 years and documented CAD: no or yes
16. Age =65 years and hypertension: no or yes

The following subgroups were not specified in the protocol but were specified in the statistical

analysis plan as additional subgroups:
17. VKA use status at randomization: on VKA or not on VKA
18. CHADS2 score
19. Baseline aspirin + clopidogrel use: no or yes
20. Baseline dipyridamole use: no or yes
21. Baseline diltiazem use: no or yes
22. Baseline amiodarone use: no or yes
23. Baseline statin use: no or yes
24. Baseline angiotensin receptor blocker (ARB) use: no or yes
25. Baseline other NSAID use: no or yes
26. Baseline antithrombotic use: no or yes
27. Baseline anti-hypertensive use: no or yes
28. Baseline beta blocker/calcium channel blocker/drug used in AF: no or yes
29. Baseline metabolic/anti-inflammatory: no or yes
30. Baseline P-glycoprotein (gp) inhibitors: no or yes
31. Baseline other medication use: no or yes

32. Centre INR control: based on the average percent of time the INR was in the range of 2-3
among all WFN subjects in the respective centre:
A. INR control: <60% of time or >60% of time

B. INR control: <65% of time or 265% of time

The primary subgroup analysis is analysis 1 which will be presented in the submission. Due to the
volume of potential subgroup analyses, in the interests of brevity only a selection of the other

subgroup analyses will be presented in the submission.

Further, given the clear dose-response demonstrated by the two DBG doses it was clear that one or

other of the doses may be more appropriate in patients of differing risk profiles. Therefore a post-

74



hoc subgroup analysis was performed which targets each dose within a specific patient population as

per the current proposed posology.

The analysis stratified use of the two DBG doses as follows:

a) Patients aged less than 80 years at baseline initiated on DBG 150mg bid and switched to DBG
110mg bid at age 80 (Denoted as “DBG Sequence”)

b) Patients aged more than 80 years at baseline initiated on DBG 110mg bid (Denoted as “DBG
>80")
This analysis, alongside the main “all patients” analysis, will inform the principle analyses of the

economic evaluation presented in Section 6.

Participant flow

5.3.8 Provide details of the numbers of patients who were eligible to enter the RCT(s),
randomised, and allocated to each treatment. Provide details of, and the
rationale for, patients who crossed over treatment groups and/or were lost to
follow-up or withdrew from the RCT. This information should be presented as a
CONSORT flow chart.

PETRO ¢ 7°

Figure 6 illustrates the participant flow in the PETRO study. A total of 593 patients were enrolled, of

which 502 were randomised.

Figure 6 PETRO participant flow

502 patients
rafdomised

Dabigatran ebexilate Crabigatran etexilate Crahigatran etexilabe Wharlarin
50 mog b 150 mdq kxid 300 nag bid INE 20 = 3.0
N = 105 N = 166 =161 M =70

\\Hlf L

Patients rolled over inle PETRO-Ex study
N =361

Abbreviations: bid, twice daily dosing; INR, International Normalised Ratio

Twelve patients with glomerular filtration rates<50 ml/min underwent down -titration to once daily
DBG (one patient in group 50mg bid, five patients in group 150mg bid, six patients in group 300mg

bid). These patients were analysed according to the group to which they were initially assigned.
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1160.49 °

A total of . patients were enrolled, of which 174 were randomised (. to DBG 110mg bid, . to
DBG 150mg bid, . to WFN). - patients in the 110mg bid group, . in the 150mg bid group,
and . in the WFN group received treatment. - patients (-%) in the 110mg bid group, -
patients (-%) in the 150mg bid group, and I patients (.%) in the WFN group were prematurely

discontinued from the study, mainly because of adverse events (Figure 7).

Figure 7 1160.49 participant flow

Abbreviations: bid, twice daily dosing; DBG, dabigatran etexilate
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RE'LY 1, 43, 63

Figure 8 illustrates the participant flow in the RE-LY study. A total of 20,240 patients were assessed

for eligibility, of which 18,113 were randomised.

Figure 8 RE-LY participant flow

20,240 patients
assessed for eligibility

Y

18,113 patients

randomised
\ 4
Dabigatran etexilate Dabigatran etexilate Warfarin
110 mg bid 150 mg bid INR 2.0-3.0
N =6.015 N =6.076 N =6.022

\ 4 \ 4 A 4

20 patients in total lost to follow-up by end of trial

A 4 \ 4 A 4

Included in ITT analysis Included in ITT analysis Included in ITT analysis
N =6,015 N =6,076 N = 6,022

Abbreviations: bid, twice daily dosing; INR, International Normalised Ratio; ITT, intention to treat

5.4 Critical appraisal of relevant RCTs

5.4.1 The validity of the results of an individual study will depend on the robustness of
its overall design and execution, and its relevance to the decision problem. Each
study that meets the criteria for inclusion should therefore be critically appraised.
Whenever possible, the criteria for assessing published studies should be used
to assess the validity of unpublished and part-published studies. The critical
appraisal will be validated by the ERG. The following are the minimum criteria for
assessment of risk of bias in RCTs, but the list is not exhaustive.

e Was the method used to generate random allocations adequate?

¢ Was the allocation adequately concealed?

o Were the groups similar at the outset of the study in terms of prognostic
factors, for example, severity of disease?
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o Were the care providers, participants and outcome assessors blind to
treatment allocation? If any of these people were not blinded, what might be
the likely impact on the risk of bias (for each outcome)?

o Were there any unexpected imbalances in drop-outs between groups? If so,
were they explained or adjusted for?

¢ |Is there any evidence to suggest that the authors measured more outcomes
than they reported?

e Did the analysis include an intention-to-treat analysis? If so, was this
appropriate and were appropriate methods used to account for missing data?

5.4.2

See section 9.3, appendix 3 for a suggested format.
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Please provide as an appendix a complete quality assessment for each RCT.

If there is more than one RCT, tabulate a summary of the responses applied to

each of the critical appraisal criteria. A suggested format for the quality
assessment results is shown below.

Table 28 summarises the full quality assessment of the three RCTs presented in Appendix 3.

Table 28 Summary of the critical appraisal of the RCTs
PETRO 1160.49 RE-LY
Was randomisation carried
out appropriately? Yes Yes Yes
Was the concealment of
treatment allocation Yes, where blinding
adequate? No No was appropriate.
Were the groups similar at
the outset of the study in
terms of prognostic factors? | yae Yes Yes

Were the care providers,
participants and outcome
assessors blind to treatment
allocation?

Care providers and participants
(no).
Outcomes assessors (yes).

Care providers and
participants (no). Outcomes
assessors (yes).

Care providers and
participants (partially).
QOutcomes assessors
(ves).

Were there any unexpected
imbalances in drop-outs
between groups?

No

No

No

Is there any evidence to
suggest that the authors
measured more outcomes
than they reported?

No

No

No

Did the analysis include an
intention-to-treat analysis? If
so, was this appropriate and
were appropriate methods
used to account for missing
data?

Yes

Yes

Yes

5.5
5.5.1

Results of the relevant RCTs

Provide the results for all relevant outcome measure(s) pertinent to the decision

problem. Data from intention-to-treat analyses should be presented whenever
possible and a definition of the included patients provided. If patients have been
excluded from the analysis, the rationale for this should be given. If there is
more than one RCT, tabulate the responses.

5.56.2

The information may be presented graphically to supplement text and tabulated

data. If appropriate, please present graphs such as Kaplan-Meier plots.
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553 For each outcome for each included RCT, the following information should be
provided.

The unit of measurement.

¢ The size of the effect; for dichotomous outcomes, the results ideally should be
expressed as both relative risks (or odds ratios) and risk (or rate) differences.
For time-to-event analysis, the hazard ratio is an equivalent statistic. Both
absolute and relative data should be presented.

e A 95% confidence interval.

e Number of participants in each group included in each analysis and whether
the analysis was by ‘intention to treat’. State the results in absolute numbers
when feasible.

e When interim RCT data are quoted, this should be clearly stated, along with
the point at which data were taken and the time remaining until completion of
that RCT. Analytical adjustments should be described to cater for the interim
nature of the data.

e Other relevant data that may assist in interpretation of the results may be
included, such as adherence to medication and/or study protocol.

¢ Discuss and justify definitions of any clinically important differences.

e Report any other analyses performed, including subgroup analysis and
adjusted analyses, indicating those pre-specified and those exploratory.

PETRO ¢ 7°

Only two thromboembolic events occurred during the 12-week treatment period, and neither
occurred with the DBG dose studied in PETRO that is relevant to the decision problem (DBG 150mg

bid). Therefore presentation of these results is trivial.

Other secondary endpoints evaluated the pharmacokinetic and pharmacodynamic properties of DBG
and their interrelationship. These analyses are not relevant to the decision problem and are not

presented. Safety analyses from PETRO will be presented in Section 5.9.

1160.49 °

Other secondary endpoints evaluated the pharmacokinetic and pharmacodynamic properties of DBG
and their interrelationship. These analyses are not relevant to the decision problem and are not

presented. Safety analyses from study 1160.49 will be presented in Section 5.9.
RE-LY V%3 63

Table 29 to Table 31 presents the results of the efficacy analyses from RE-LY for the primary and

secondary endpoints. Figure 10 to Figure 12 present the Kaplan-Meier curves for major endpoints.
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DBG compliance was calculated as the number of capsules taken, divided by the number of capsules
that should have been taken. The calculation was based on expected use, and therefore days when
DBG was temporarily or permanently discontinued were not considered in the calculation. Adequate
compliance was defined as within 80-120%.INR control was assessed by the percentage of time the
INR was in the required target range of 2-3. A linear interpolation using the Rosendaal method was
performed”. Days in the first week after randomisation and the days while study WFN was

temporarily or permanently stopped were excluded.

Non-inferiority of both DBG doses compared to WFN was demonstrated for the primary endpoint.
The upper bound of both 95% Cls was below 1.46, the protocol specified margin, for both doses. The
p-value for the non-inferiority test, using 1.46, was <0.0001 for both doses. Relative risk reductions

for DBG 110mg and DBG 150mg were 10% and 35%, respectively, in comparison to WFN.

DBG 150mg bid was superior to WFN for the primary endpoint as demonstrated in a superiority test,
that compared DBG and WFN after non-inferiority was established (p=0.0001). Non-inferiority was
also demonstrated for both doses at the lower margin of 1.38 (p<0.0001 for both doses), the
preferred margin of the FDA. A Kaplan-Meier plot of time to first stroke or SE is presented in Figure

9.

For ischemic stroke DBG 150mg bid was superior to WFN, while DBG 110mg bid was not statistically
different from WFN. The Kaplan-Meier estimates show that DBG 150mg bid separated early in the
study from the other treatment groups and remained below both WFN and DBG 110mg bid

throughout the study (Figure 10).

The frequency of haemorrhagic strokes in the DBG groups was less than one third of that seen in the
WFN group. As seen in the Kaplan-Meier estimates (Figure 11), both DBG doses reduced
haemorrhagic strokes significantly compared to WFN. The risk reductions were 69% and 74%,
respectively for DBG 110mg bid and DBG 150mg bid, and were highly statistically significant (p-value
<0.0001). The Kaplan Meier curves appear to diverge almost from the beginning of the study and

continued to diverge until the end of the study.

“Other stroke” refers to strokes with uncertain classification. These are usually events with no
imaging available to categorise the event. For the purposes of the MTC and economic model
presented later in the submission, these events were added to ischaemic stroke. Rates of SE were

low and similar across the treatment groups.

The results for the secondary composite endpoint of stroke, SE and all cause death showed the same
pattern as for the primary endpoint: DBG 110mg bid was similar to WFN; DBG 150mg bid was

superior to WFN.
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As shown in the Kaplan-Meier estimate for all cause death (Figure 12), the DBG groups diverged
from WFN at approximately 16 months after randomisation. DBG 110mg bid and DBG 150mg bid
reduced the risk of all cause death by 9% and 12% (relative risk reduction), respectively, in
comparison to WFN. The reduction in all cause death was significant for DBG 150mg bid (p-value =

0.0475).

DBG 150mg bid had a statistically significant reduction in reducing the risk of the stroke, SE, PE, Ml
and vascular death composite endpoint when compared to WFN (relative risk reduction of 15%, p-
value 0.0093). DBG 110mg bid was comparable to WFN for the same endpoint. Rates of PE were low

and similar across the treatment groups.

Although the rates of symptomatic, clinical (and therefore) total Ml were numerically higher for both
doses of DBG compared to WFN, neither difference (for either endpoint) was statistically significant.

The rates of silent Ml were low and similar between the three treatment groups.

More than 60% of all deaths were attributed to vascular causes. DBG 110mg bid and DBG 150mg bid
reduced the risk of vascular death by 10% and 16%, respectively, in comparison to WFN. The

reduction in vascular death was significant for DBG 150 (p=0.0386).

For the ischaemic stroke, SE, PE, MI, TIA, hospitalisation or all-cause death composite endpoint
statistical analysis showed that the DBG 110mg bid provided more benefit and that DBG 150mg bid
was not statistically different in comparison to WFN for this composite endpoint (p-values=0.0024

and 0.3083), respectively, with corresponding risk reductions of 8% and 3%.

The rates of TIA were lower with both DBG doses compared to WFN. Subjects treated with DBG
110mg bid had the lowest rate of hospitalisation, which was significantly lower when compared with
WFN (p=0.0209). This difference was due, in part, to a lower rate of hospitalisations for

cardiovascular (non-outcome) events.

The risk reduction in net clinical benefit was 8% and 10% for DBG 110mg bid and DBG 150mg bid,

respectively, the latter of which was statistically significant (p = 0.0254).
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Table 29

Results of the efficacy analysis for treatment compliance and time in therapeutic range from RE-LY

Outcome

DBG 110mg bid compliance
(D)

DBG 150mg bid compliance
(D)

WEFN TTR

Compliance/TTR

94.8% (11.3)

94.6% (11.7)

64.4% (19.8)

Analysis set: DBG 110mg - N = 5,725; DBG 150mg - N = 5,781 (includes all subjects who had compliance data available at any time during the study). WFN - N = 5,789 (subjects who have INR

data at each 3 month timepoint are evaluated, this is the overall analysis of all INR data at each timepoint)

1
Source:

Abbreviations: Cl, confidence interval; DBG, dabigatran etexilate; ITT, intention to treat; SD, standard deviation; SE, systemic embolism; TTR, time in therapeutic range; WFN, warfarin

Table 30 Results of the efficacy analysis for the primary endpoint and its components from RE-LY
DBG 110mg bid DBG 150mg bid WEN Hazard Ratio DBG Hazard Ratio DBG
Outcome Number of Annual rate Number of Annual rate Number of Annual rate 110mg bid v WFN 150mg bid v WFN
patients patients patients (95% Cl) (95% Cl)
Stroke/SE . . . 0.90 0.65*
(Primary endpoint) 183 1.54% 134 1.11% 202 1.71% (0.74-1.10) (0.52-0.81)
Ischaemic stroke onl 152 1.28% 103 0.86% 134 1.14% 113 0.75%
v : : : (0.89 - 1.42) (0.58 - 0.97)
Haemorrhagic stroke onl 14 0.12% 12 0.10% 45 0.38% 0.31* 0.26™
g v et 0% 207 (0.17 - 0.56) (0.14 - 0.49)
Other stroke 7 0.06% 9 0.07% 10 0.08%
SE only 15 0.13% 13 0.11% 21 0.18%

ITT analysis set: DBG 110mg - N = 6,015, subject-years = 11,899; DBG 150mg - N = 6,076, subject-years = 12,033; WFN - N = 6,022, subject-years = 11,794
* Denotes statistically significant in favour of DBG

1
Source:

Abbreviations: Cl, confidence interval; DBG, dabigatran etexilate; ITT, intention to treat; SE, systemic embolism; WFN, warfarin
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Table 31 Results of the efficacy analysis for the secondary endpoints and their components from RE-LY

DBG 110mg bid DBG 150mg bid WEFN Hazard Ratio DBG Hazard Ratio DBG
Outcome Number of Annual rate Number of Annual rate Number of Annual rate 110mg bid v WFN 150mg bid v WFN
patients patients patients (95% Cl) (95% Cl)
Stroke/SE/All-cause death o o o 0.93 0.83*
(Secondary endpoint) >71 4.85% 520 4.32% 613 >-20% (0.83 -1.04) (0.74-0.93)
All-cause death only 446 3.75% 438 3.64% 487 4.13% © 88_911 03) (0 73_8?[ 00)
Stroke/SE/PE/MI (including silent o o o 0.98 0.84*
Ml)/Vascular death (Secondary endpoint) >07 4.26% 443 3.68% >13 4.35% (0.87-1.11) (0.74 - 0.96)
PE only 14 0.12% 18 0.15% 12 0.10%
1.30 1.32
1 ini 0, 0, 0,
Symptomatic, clinical Ml only 87 0.73% 89 0.74% 66 0.56% (0.95 — 1.80) (0.96 - 1.81)
Silent Ml only 11 0.09% 8 0.07% 9 0.08%
1.29 1.27
0, 0, 0,
Total Ml 98 0.82% 97 0.84% 75 0.64% (0.96 - 1.75) (0.94—1.71)
0.90 0.85%*
0, 0, 0,
Vascular death only 289 2.43% 274 2.28% 317 2.69% (0.77 - 1.06) (0.72 - 0.99)
Ischaemic
0.92%* 0.97
. . . _ 0, 0, 9,
stroke/SE/PE/MI/TIA/hospitalisation or all 2,479 20.83% 2,603 21.63% 2,632 22.32% (0.87-0.97) (0.92—1.03)
cause death
TIA only 74 0.62% 87 0.72% 99 0.84%
*
Hospitalisation only 2,312 19.43% 2,430 20.19% 2,458 20.84% © 807.230 99) 0 933?[ 04)
Net clinical benefit (Stroke/SE/PE/MI/ all- o o o 0.92 0.90*
cause death or major bleed) 863 7:34% 848 7:11% 925 7:91% (0.84-1.01) (0.82-0.99)

ITT analysis set: DBG 110mg - N = 6,015, subject-years = 11,899; DBG 150mg - N = 6,076, subject-years = 12,033; WFN - N = 6,022, subject-years = 11,794

* Denotes statistically significant in favour of DBG

Source:

Abbreviations: Cl, confidence interval; DBG, dabigatran etexilate; ITT, intention to treat; MI, myocardial infarction; PE, pulmonary embolism; SE, systemic embolism; TIA, transient ischaemic
attack; WFN, warfarin
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Figure 9 Kaplan-Meier plot of time to first stroke/SE *
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Figure 11

Kaplan-Meier plot of time to first haemorrhagic stroke *
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Figure 12

Kaplan-Meier plot of time to all-cause death *

0.1

Estimated cumulative probability
L=}

DE 110mg
DE 150mg bid
Warfarin

bid

.08
0.067
0.044
0.021 el
ﬁ’“‘j
4¢“¥¢-
0 00_I-".-r’ T T T
0 3 6 9
Subjecte at risk
DE 110mg bid 6015 5852 5801 G5A45
DE 150mg bid 6076 024 GE%66 G5AOI
Warfarin 6022 5960 G580% G5a3s

12 15
Time from

577
5833
5784

5556
56le
5513

T T T T
18 21 24 27
randomization [months]

4603
4758
4685

3850
3889
3769

3204
3288
iled

2447
2471
2405

il

1484
1510
1402

33 16 39

510 90
505
397 78

Abbreviation: DE, dabigatran etexilate




Table 32 and Table 33 presents the results of the subgroup analysis which stratified the results of

the RE-LY trial by prior WFN experience level for the primary and secondary efficacy endpoints.

The DBG 150mg bid group demonstrated higher risk reduction than WFN for both VKA naive and
VKA experienced subjects in terms of the primary endpoint. There was no treatment by VKA use
interaction (p-value =0.8691). For the secondary endpoint of stroke, SE and all-cause death DBG
150mg bid was superior to WFN for both VKA experienced and naive subjects. DBG 110mg bid was
non-inferior to WFN in reducing the occurrences of stroke or SE for both VKA-experienced and naive
subjects. No interaction was observed implying that the treatment effect of both doses is

independent of VKA treatment history.

Results from other selected pre-defined subgroups for the primary endpoint are summarised in
Table 34. These results show that the trends demonstrated in the overall results are generally

maintained across the various subgroups.

In addition a further analysis of the RE-LY trial data, stratified by the age cut-off of 80 years was
required for the purposes of the economic model. The reasons for this precise data cut will be

outlined in the upcoming sections. Table 35 and Table 36 present these analyses.
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Table 32

Efficacy results of the primary endpoint (stroke/SE) by VKA-experience subgroup from RE-LY

DBG 110mg bid DBG 150mg bid WEFN Hazard Ratio DBG Hazard Ratio DBG
Outcome Number of Annual rate Number of Annual rate Number of Annual rate 110mg bid v WFN 150mg bid v WFN
patients patients patients (95% Cl) (95% Cl)
0.93 0.63*
_ . 0, 0, 0,
VKA-naive 89 1.57% 61 1.07% 97 1.69% (0.70—1.24) (0.46 — 0.87)
0.87 0.63*
- i 0, 0, ()
VKA-experienced 94 1.51% 73 1.15% 105 1.74% (0.66 - 1.15) (0.49 - 0.89)
p-value for interaction 0.8691

ITT analysis set (naive): DBG 110mg bid - N = 3,005, subject-years = 5,659; DBG 150mg bid - N = 3,028, subject-years = 5,700; WFN - N = 3,093, subject-years = 5,744
ITT analysis set (experienced): DBG 110mg bid - N = 3,008, subject-years = 6,236; DBG 150mg bid - N = 3,047, subject-years = 6,331; WFN - N = 2,929, subject-years = 6,050
* Denotes statistically significant in favour of DBG

1
Source:

Abbreviations: DBG, dabigatran etexilate; SE, systemic embolism; VKA, vitamin K antagonist; WFN, warfarin

Table 33 Efficacy results of the secondary endpoint (stroke/SE/all-cause death) by VKA-experience subgroup from RE-LY

DBG 110mg bid DBG 150mg bid WEFN Hazard Ratio DBG Hazard Ratio DBG
Outcome Number of Annual rate Number of Annual rate Number of Annual rate 110mg bid v WFN 150mg bid v WFN

patients patients patients (95% Cl) (95% Cl)
VKA-naive 301 5.32% 266 4.67% 300 5.22% 1.02 0.89
(0.87-1.19) (0.75-1.05)

VKA-experienced 276 4.43% 254 4.01% 313 5.17% (0.7???51.00) (0.6%7—7(:91)
p-value for interaction 0.2696

ITT analysis set (naive): DBG 110mg bid - N = 3,005, subject-years = 5,659; DBG 150mg bid - N = 3,028, subject-years = 5,700; WFN - N = 3,093, subject-years = 5,744
ITT analysis set (experienced): DBG 110mg bid - N = 3,008, subject-years = 6,236; DBG 150mg bid - N = 3,047, subject-years = 6,331; WFN - N = 2,929, subject-years = 6,050
* Denotes statistically significant in favour of DBG

1
Source:

Abbreviations: DBG, dabigatran etexilate; SE, systemic embolism; VKA, vitamin K antagonist; WFN, warfarin
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Table 34 Efficacy results of the primary endpoint for selected pre-defined subgroups
DBG 110mg bid DBG 150mg bid WEFN Hazard Ratio DBG Hazard Ratio DBG
Outcome Number of Annual rate Number of Annual rate Number of Annual rate 110mg bid v WFN 150mg bid v WFN
patients patients patients (95% Cl) (95% Cl)

Age < 65 years 29 1.47% 14 0.69% 25 1.35% (0.6252.87) (0.206.5—1(:‘.98)
65 < Age <75 67 1.26% 51 0.98% 76 1.45% (0.63'?71.20) (0_407'68;_96)
Age >75 87 1.89% 69 1.43% 101 2.15% (0162'_8?.17) (0.4%67;.90)
Male 105 1.36% 84 1.10% 115 1.53% (0.6§f2.16) (0.5%7_1;.95)
Female 78 1.86% 50 1.14% 87 2.03% (0.63.3?..24) (0.4%565.79)
BMI < 25 57 1.89% 40 1.33% 78 2.65% (0.58'_71.55) (0.3%5_05.73)
25<BMI <30 72 1.54% 56 1.16% 69 1.49% (0.7:'??1.44) (0.52'_71.10)
30<BMI <35 34 1.28% 27 0.99% 31 1.16% (0.6;.}?..79) (0.5:?'_8?.42)
BMI > 35 20 1.32% 11 0.76% 23 1.49% (0.48'_881.61) (0.23511.04)
Ethnicity class - white 114 1.35% 88 1.03% 114 1.36% (0.7;?2.29) (0.5:?'_7?.00)
Ethnicity class — black 1 1.01% 1 0.83% 4 3.29% (0.0??'_32.72) (0.0??'_252.21)
Ethnicity class — Asian 44 1.36% 25 1.34% 52 2.91% (0.52'_821.23) (0.2%i6;.74)
Ethnicity class — other 24 1.57% 20 1.32% 32 2.13% (0.4??'_7‘1.25) (0.335308)
Hispanic or Latino — No 173 1.55% 127 1.12% 189 1.70% (0.72'_911.12) (O.SSf((S).SZ)
Hispanic or Latino — Yes 10 1.38% 7 0.97% 13 1.88% (0.32.—7?66) (0.22'_521.30)
CrCL (ml/min) < 30 0 0.00% 4 7.61% 2 3.75% No RR possible (0.372;031.08)
30 < CrCL (ml/min) < 50 51 2.40% 28 1.27% 53 2.69% (0.62'_83.31) (0.3%‘17;.74)
50 < CrCL (ml/min) < 80 91 1.69% 66 1.21% 102 1.87% (0.62.?11.20) (0.4(;.6—5(:.88)
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CrCL (ml/min) > 80 33 0.86% 28 0.73% 39 1.03% (0.53'_8?1.32) (0.42'_711.15)
Regions — USA, Canada 53 1.19% 50 1.11% 67 1.51% (0.5_2._791_13) (0.5;).—7?;.06)
Regions — Central Europe 18 1.31% 13 0.96% 13 0.96% (0.671:9’72.80) (0.42'32.14)
Regions — Western Europe 45 1.45% 35 1.11% 45 1.46% (0.62?2.51) (0.48._7(;19)
Regions — Latin America 10 1.82% 5 0.91% 9 1.68% (0.4:?2.67) (0.13—51.62)
Regions — Asia 44 2.50% 25 1.39% 53 3.06% (0.52 f11.21) (o.z%isc:.n)
Regions — Other 13 1.95% 6 0.88% 15 2.27% (0.4;)?51.79) (0.105.38;.99)

ITT analysis set: Please refer to the clinical trial report ! for details of the subject-years for each subgroup

* Denotes statistically significant in favour of DBG

Source: ¥

Abbreviations: Cl, confidence interval; CrCL, creatinine clearance; DBG, dabigatran etexilate; ITT, intention to treat; MI, myocardial infarction; RR, relative risk; SE, systemic embolism; TIA,
transient ischaemic attack; WFN, warfarin

Table 35 Efficacy results for the less than 80 years of age subgroup
DBG 110mg bid DBG 150mg bid WEFN Hazard Ratio DBG Hazard Ratio DBG
Outcome Number of Annual rate Number of Annual rate Number of Annual rate 110mg bid v WFN 150mg bid v WFN
patients patients patients (95% Cl) (95% Cl)
0.77
1 0, 0,
Ischaemic stroke [ ] [ ] 83 0.83% 106 1.07% (0.58 - 1.03)
0.21*
1 0, 0,
Haemorrhagic stroke . - 7 0.07% 33 0.33% (0.09 - 0.47)
0.66
0, 0,
SE [ | [ ] 10 0.10% 15 0.15% (0,30 1.47)
0.92
0, 0,
TIA [ | [ | 67 0.67% 72 0.73% (0.6 1.29)
1.26
0, 0,
M [ | [ ] 74 0.74% 58 0.59% (0.891.78)

ITT analysis set: DBG 110mg bid - N = 5,044, subject-years = 10,034; DBG 150mg bid - N = 5,019, subject-years = 10,014; WFN - N = 5,034, subject-years = 9,881

* Denotes statistically significant in favour of DBG

Source: &

Abbreviations: Cl, confidence interval; DBG, dabigatran etexilate; ITT, intention to treat; MI, myocardial infarction; SE, systemic embolism; TIA, transient ischaemic attack; WFN, warfarin
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Table 36 Efficacy results for the greater than 80 years of age subgroup

DBG 110mg bid DBG 150mg bid WEFN Hazard Ratio DBG Hazard Ratio DBG
Outcome Number of Annual rate Number of Annual rate Number of Annual rate 110mg bid v WFN 150mg bid v WFN
patients patients patients (95% Cl) (95% Cl)
0.82
i 0, 0,
Ischaemic stroke 30 1.61% [ | [ | 37 1.93% (0.51 - 1.33)
Haemorrhagic stroke 3 0.20% I - 12 0.58% 0.26*
(0.07-0.91)
0.51
0, 0,
SE 3 0.20% | [ ] 6 0.19% (013 2.06)
0.45*
0, 0,
TIA 12 0.46% [ | [ | 27 1.03% (0,23 0.89)
1.39
0, 0,
M 23 1.19% [ | [ ] 17 0.90% (0,74 2.60)

ITT analysis set: DBG 110mg bid - N = 917, subject-years = 1,866; DBG 150mg bid - N = 1,057, subject-years = 2,019; WFN - N = 988, subject-years = 1,913

* Denotes statistically significant in favour of DBG

Source: &

Abbreviations: Cl, confidence interval; DBG, dabigatran etexilate; ITT, intention to treat; MI, myocardial infarction; SE, systemic embolism; TIA, transient ischaemic attack; WFN, warfarin
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Efficacy Summary

Overall, the RE-LY trial not only achieved but surpassed the pre-specified non-inferiority objective for
efficacy. Good statistical power was achievable with the original planned recruitment of 15,000
patients, however actual recruitment of over 18,000 subjects ensured even greater power. The
demonstration of a dose-response for the primary endpoint, where DBG 110mg bid was shown to be

less effective than DBG 150mg bid but non-inferior to WFN is further support of the findings.

The superiority of DBG 150mg bid over WFN was reflected in all components of the primary
endpoint. For the composite primary endpoint itself, the relative risk reductions were 35% and 10%
for the 150mg bid and 110mg bid respectively compared to WFN, with 150mg bid having a p-value
of 0.0001 for superiority versus WFN.

For ischaemic stroke, the relative risk reduction for the 150mg bid dose was 25% compared to WFN
and was significant (p=0.0296). Haemorrhagic stroke was significantly decreased by two-thirds
compared to WFN for both doses (p-value <0.0001) and did not show dose-response. Given the
usual trade-off between thromboembolic risk reduction and haemorrhagic risk increase, this is an

extremely desirable and groundbreaking result.

Stroke severity is a key determinant of disability and sequelae. Strokes in subjects with AF tend to be
more disabling than other strokes. In RE-LY, approximately 50% of the strokes were disabling based
on evaluations 3-6 months after the events (a Rankin score of 3-6). Whether using the initial Rankin
score or the Rankin score at 3-6 months, both doses of DBG and WFN have approximately the same
incidences of disabling and non-disabling stroke. Therefore the effect of DBG is not restricted to
milder strokes and it can be stated with confidence that the reduction in strokes with DBG versus

WEFN is clinically meaningful.

The treatment effects of DBG were further reflected in all specified secondary endpoints. The risk
reductions on stroke/SE and death was 17% for DBG 150mg bid, which was statistically significant (p-
value = 0.0015). Both doses also reduced the risk of all cause mortality, the risk reductions by DBG
110mg bid and DBG 150mg bid were 9% (p-value = 0.1308) and 12% (p-value = 0.0517), respectively.
Most of this effect was due to vascular death. This is an important finding since WFN reduces
mortality in AF subjects compared to placebo. An additional reduction in mortality over and above

the effect of WFN is clinically important and further substantiates the clinical value of DBG.

When vascular death is incorporated into a composite outcome with other important clinical
outcomes, namely PE, M, stroke and SE, the benefits of DBG compared to WFN are maintained, with

the high dose superior to WFN (p=0.0096).
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Further the rate of hospitalisation was lower with DBG than WFN. DBG 110mg bid had significantly
fewer hospitalisations than WFN (p-value =0.0209) and annualised rates for all hospitalisations in the
DBG groups were relatively lower (39.5%, 41.6% and 42.6% for DBG 110mg bid, DBG 150mg bid and

WEN, respectively).

The rate of symptomatic MI was not statistically significantly different across the three groups
(yearly event rates of 0.73%, 0.74% and 0.56% for DBG 110mg bid, DBG 150mg bid and WFN,

respectively). Rates of silent M| were similar between the treatment groups.

The imbalance observed in the number of Mls was in large part due to the incidence of Ml reported
after treatment discontinuation. The number of subjects with reported MI more than 6 days after
stopping study drug was higher in the DBG treatment group when compared with WFN (17, 20, and
12 Mls for DBG 110mg bid, DBG 150mg bid, and WFN, respectively).

Overall, this study demonstrated that both doses of DBG were clearly non-inferior to WFN and that
DBG 150mg bid was superior to WFN for the primary efficacy endpoint. In addition both doses of
DBG significantly reduced the occurrence of haemorrhagic stroke compared to WFN which, when
considered alongside the significant reduction in ischaemic stroke with DBG 150mg bid, represents

an unprecedented result in this therapeutic area.

5.6 Meta-analysis

When more than one study is available and the methodology is comparable, a meta-analysis
should be undertaken. This section should be read in conjunction with NICE’s ‘Guide to the
methods of technology appraisal’, sections 5.3.9 to 5.3.12.

5.6.1 The following steps should be used as a minimum when presenting a meta-
analysis.

o Perform a statistical assessment of heterogeneity. If the visual presentation
and/or the statistical test indicate that the RCT results are heterogeneous, try
to provide an explanation for the heterogeneity.

o Statistically combine (pool) the results for both relative risk reduction and
absolute risk reduction using both the fixed effects and random effects models
(giving four combinations in all).

¢ Provide an adequate description of the methods of statistical combination and
justify their choice.

o Undertake sensitivity analysis when appropriate.

e Tabulate and/or graphically display the individual and combined results (such
as through the use of forest plots).

Not applicable.

5.6.2 If a meta-analysis is not considered appropriate, a rationale should be given and
a qualitative overview provided. The overview should summarise the overall
results of the individual studies with reference to their critical appraisal.

92




It would not appropriate or meaningful to meta-analyse a very large phase-Ill trial such as RE-LY with
two small and short phase-ll trials such as PETRO and 1160.49 due to the differences in study

duration and methodology.

PETRO and study 1160.49 were small (502 and 174 patients randomised respectively) safety/dose
exploration studies with no primary efficacy endpoint and only a handful of thromboembolic events
between them. Much of the safety data from PETRO relates to dosing regimens for DBG which were
not pursued into phase-Ill. Both PETRO and study 1160.49 were only 12 weeks in duration. The value
of the safety data from PETRO and 1160.49 in this context is merely descriptive and is outlined in

Section 5.9.

In contrast, RE-LY is a large (over 18,000 patients randomised) multi-national phase-Ill pivotal trial,
with median duration of two years. The differences in duration and study objective mean that a

meta-analysis of the three trials would not be appropriate.

5.6.3 If any of the relevant RCTs listed in response to section 5.2.4 (Complete list of
relevant RCTs) are excluded from the meta-analysis, the reasons for doing so
should be explained. The impact that each exclusion has on the overall meta-
analysis should be explored.

Not applicable.

5.7 Indirect and mixed treatment comparisons

Data from head-to-head RCTs should be presented in the reference-case analysis, if
available. If data from head-to-head RCTs are not available, indirect treatment comparison
methods should be used. This section should be read in conjunction with NICE’s ‘Guide to
the methods of technology appraisal’, sections 5.3.13 to 5.3.22.

5.7.1 Describe the strategies used to retrieve relevant clinical data on the comparators
and common references both from the published literature and from unpublished
data. The methods used should be justified with reference to the decision
problem. Sufficient detail should be provided to enable the methods to be
reproduced, and the rationale for any inclusion and exclusion criteria used
should be provided. Exact details of the search strategy used should be provided
in section 9.4, appendix 4.

5.7.2 Please follow the instructions specified in sections 5.1 to 5.5 for the identification,
selection and methodology of the trials, quality assessment and the presentation
of results. Provide in section 9.5, appendix 5, a complete quality assessment for
each comparator RCT identified.

To facilitate the comparison with aspirin monotherapy and aspirin plus clopidogrel (A+C), a mixed

treatment comparison (MTC) incorporating a network meta-analysis was performed.

The MTC aimed to capture (systematic review) and synthesise (meta-analyse) all relevant

information for treatments used in the prevention of stroke in patients with AF. It was ultimately
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intended that the MTC would provide important treatment effect estimates for inclusion in the
economic model presented in Section 6.

d 3% 8482 this MTC built on these reviews and additionally

There are existing meta-analyses in this fiel
included recently published trial data on DBG from RE-LY. A formal literature review was performed
to capture important trials that may not have been included in previous reviews. MTC methodology
has been used to robustly assess the relative efficacy and safety of the treatments of interest and to

investigate whether some covariates affect the overall results.

The MTC was performed before the early cessation of the AVERROES study ®. At the time of writing,
data from this study are not yet published and therefore it is not possible to include the study in the

MTC.

The primary objective of this research was to provide estimates of relative efficacy and safety of all
the treatments of interest through indirect comparisons with all other comparators (RRs). The MTC

was adjusted for some potentially important covariates where possible.
The secondary objectives included the following:

e Estimate risk for each treatment within each outcome: The economic model required
estimates of the risk of events, to which the RRs could be applied. A robust estimate of
treatment/outcome risk was obtained by pooling event rates from all relevant trials.

e Summarise INR control for adjusted-dose WFN: That is, for trials that studied adjusted-dose
WEN, identify the target ‘therapeutic’ range (TTR), and determine the proportion of time
that patients were recorded as within range (%TTR).

e Summarise treatment effect relative to placebo: A final objective—to summarise each
treatment’s effect relative to placebo for each outcome using number-needed-to-treat
(NNT) methodology—was added during the analyses.

A systematic literature review was performed according to QUOROM (Quality of Reporting of Meta-

analyses). Searches encompassed electronic medical databases and the Internet (specified sites):

e The Cochrane Library, including the following:
o The Cochrane Database of Systematic Reviews
o The Cochrane Central Register of Controlled Trials
o Database of Abstracts of Reviews of Effectiveness
e MEDLINE and MEDLINE In-Process (using PubMed platform)
e EMBASE (using Dialog Platform)
e BIOSIS (using Dialog Platform)

No restrictions were applied on publication dates and language. Search terms included combinations
of free text and Medical Subject Headings (MeSH). Full listings of search terms are provided in

Appendix 4. Three sets of terms were used:
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e Health condition of interest (Disease): terms for AF
e Intervention(s): for example, aspirin, DBG, WFN

e Study type (s): for example, RCTs

Appropriate terms were combined and iterative searches were conducted using other relevant

terms and concepts as needed.

Bibliographic reference lists of included articles, systematic reviews and meta-analyses were
searched for further studies of interest. Studies identified from database searches, bibliographic
references, and additional studies known to be of importance were considered part of the overall
search results. Non—English-language literature that met the inclusion criteria were translated into

English and further considered for inclusion.

The inclusion/exclusion criteria were based on a strategy to identify study types of interest within
the population/disease condition of interest, and for the interventions of interest. Inclusion or
exclusion of studies was performed by two researchers, and differences in recommended action

(include or exclude) were resolved in discussion with a third researcher.

The initial objective of this systematic review was to identify treatments used in the prevention of
stroke in NVAF and to compare these treatments across several important outcomes. However initial
searches did not retrieve all known relevant trials due to inconsistencies in the medical definitions
and indexing used in the trials for NVAF patients. Therefore, there was a deviation from the original
protocol and the objective of this systematic review was changed to include all trials on AF patients,

without the NVAF search restriction.

Inclusion and exclusion criteria for the review are listed in Table 37 and Table 38.
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Table 37 Inclusion criteria

Category Criteria Rationale

Study design RCTs RCTs are considered the gold standard of clinical
evidence.

Population Adult patients with AF being treated for the Although AF affects both children and adults, DBG

prevention of stroke

will not be used in people under the age of 18.
Therefore only patients aged 18 years or above are
relevant to the review.

Intervention

At least one of:

Placebo

Adjusted-dose warfarin

Fixed low-dose warfarin

Fixed low-dose warfarin + aspirin
Aspirin monotherapy

Aspirin + clopidogrel

Ximelagatran

8. Other vitamin K antagonists (i.e.,
dicoumarol, phenindione, phenprocoumon,
acenocoumarol, ethyl biscoumacetate,
clorindione, diphenadione, or tioclomarol; all to
be rolled into the adjusted-dose warfarin group
or excluded in the analyses)

Noukwne

This list covers all licensed and unlicensed
pharmacological treatments that may be used for
the indication under consideration. Further, the
review includes the comparators relevant to the
decision problem (warfarin and antiplatelet
agents).

Ximelagatran, an oral direct thrombin inhibitor,
was withdrawn in February 2006 due to concerns
over hepatic safety. Ximelagatran was included in
the MTC only to maximise the known available
data for adjusted-dose warfarin (i.e., the
comparator in SPORTIF Il and V) 84,85

9. Dabigatran etexilate Three doses are used in the MTC for DBG: the
a. 150mg bid 150mg bid and 110mg bid reflect the patient
b. 110mg bid groups in the RE-LY trial; Sequence reflects the
a. Sequence posology in the licensed indication and is derived
for use in the economic evaluation in Section 6
Language None.

restrictions

Abbreviation: DBG, dabigatran etexilate; MTC, mixed treatment comparison; RCT, randomised controlled trial

Table 38 Exclusion criteria
Study design . Phase | studies

. Non-randomised studies

. Open-label follow-up studies

. Reviews, letters, and comment articles
Population Trials that included only patients with atrial flutter

Intervention

Studies not investigating at least one of the listed treatments

Systematic reviews and meta-analyses of clinical trials were identified during the searches in order

that their reference lists can be checked for additional trials.

The inclusion and exclusion criteria were based on a strategy to identify study types of interest

within the population/disease condition of interest, and for the interventions of interest. Inclusion or

exclusion of studies was performed by two researchers, and differences in recommended action

(include or exclude) were resolved in discussion with a third researcher.

Included Outcomes

The following outcomes were meta-analysed, those marked with an asterisk were required for the

economic model:

1. All stroke (ischaemic or haemorrhagic)

2. Ischaemic stroke*

3. Haemorrhagic stroke*
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Fatal or disabling stroke
Systemic embolism*
Pulmonary embolism*
All cause mortality

Transient ischaemic attack*

N o v s

Intracranial haemorrhage*
10. Extracranial haemorrhage*
11. Minor bleeds*

12. Acute myocardial infarction*
13. Cardiovascular mortality

14. Any bleeds (major or minor)

Only trials that clearly reported the outcomes were to be included in each outcome’s meta-analysis.
Where outcome definition was unclear or not reported the use of proxy outcomes data (e.g.,

subdural haematoma instead of intracranial haemorrhage) was considered and noted.

The database searches yielded a total of 1,486 titles (Table 39). Of these, 357 records were

duplicates; hence, 1,129 titles were eligible for further screening (Level 1).

Table 39 Final numbers retrieved from searches

Source Number of citations
Cochrane 228
Embase 818
Medline/Medline In-Process 342
BIOSIS 98

Total 1,486

After level 1 screening, a total of 55 studies were identified to receive full-text screening (clinical
studies = 53, hand search = 2). Ten reviews were searched for any additional trials, and one
additional study was identified. Finally, one further study was added that was published after the
literature searches were complete (RE-LY, published on 30 August 2009). The main reasons for

exclusion were irrelevant study type, intervention, and population (Figure 13).

After level 2 screening of 57 full-text articles (Table 40), data was extracted from 26 full-text articles.
Data extraction was performed by two separate researchers, and inconsistencies were resolved by a
third researcher. The references for these studies and reasons for exclusion where appropriate are

given in Appendix 4. The actual extracted data used in the analyses is also presented in Appendix 4.

! Pulmonary embolism was reported in only one trial and subsequently was not analysed within these meta-
analyses.
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Table 40 Search results

Stage of Review Number of Articles
Number of articles identified from searches 1,129
Number potentially of interest after title and abstract review 55
Number potentially of interest after adding references identified from review articles 56
Number potentially of interest after adding RE-LY publication 57
Excluded due to not having 2 treatments of interest 4
Excluded due to having inappropriate trial design 6
Excluded due to having no outcome data 5
Excluded due to trial being a short-term phase 2 trial 3
Excluded due to being a discussion/commentary paper 6
Excluded due to being a duplicate 3
Excluded due to being a trial design article 2
Excluded due to being a subgroup or pooled analysis 2
Final number of articles from which data were extracted 26

88 \were excluded from the meta-

Of the 26 articles from which data was extracted, three articles
analyses because they scored two or less on the Jadad quality scale. In addition, two trials each were
reported over two articles, yielding a total of 21 trials for inclusion in the meta-analyses. Finally, one
further trial *° included only patients who were ineligible for anticoagulation; therefore, this trial was

excluded from the primary meta-analyses but was reintroduced in a sensitivity analysis.

During full-text review of the retrieved articles, the scope of included treatments and outcomes was
expanded to allow for additional important data for the meta-analyses. The following additional
treatments were identified during the full-text review:

e |draparinux, a synthetic pentasaccharide administered via once-weekly subcutaneous

injection. This compound is not licensed for this indication in the UK and its phase-lll trial
was halted early due to excess bleeding rates®.

e Indobufen, an oral platelet aggregation inhibitor, not licensed for this indication in the UK.

e Triflusal, an oral platelet aggregation inhibitor, not licensed for this indication in the UK.

To construct the MTC, trials were selected that enabled connected networks of treatments. A trial

must have had at least 2 of the 12 included treatments to be included in the meta-analyses.
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Figure 13

QUORUM Flow diagram

Records identified
(N =1486)

Duplicates removed (n = 357)

Records screened at Level 1° (n =1129)

Failed to meet inclusion criteria (n = 1076 )
- Study type =572

- Intervention = 17

- Population = 61

- Other reasons = 426

Hand searches, from a review or recently published =4

Eligible for assessment at Level 2°(n = 57)

Failed to meet inclusion criteria (n = 31)

- Acute therapy =1 - Different research question =1
- Discussion/commentary =6 - Duplicate = 3

- No outcome data=5 -Not AF=1

- Not NVAF =1 - Not treatments of interest = 4
- Secondary prevention = 1

- Short term phase 2 trial = 3

- Subgroup or pooled analysis =2

- Trial design article = 2

- Uncontrolled trial = 1

Eligible for Data Extraction (n = 26 )

Abbreviation: NVAF, non-valvular atrial fibrillation
Key: a. Level 1 screening = Title and abstract screening; b. Level 2 screening = Full-text screening.
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For each outcome, all pair-wise comparisons were estimated in the analyses. The distribution of the

number of trials included in at least one of the outcomes’ meta-analysis, by treatment, is shown in

Table 41.

Table 41 Number of trials included in the meta-analyses

Meta-analyses criteria Number of Trials

Number of articles from which data was extracted 26

Number of unique trials across the articles 24
Number of trials excluded due to Jadad score of 2 or less 3
Number of trials excluded due to including only patients ineligible for 1
anticoagulation

Final number of trials for inclusion in the primary meta-analyses 20
By treatment:
Aspirin + clopidogrel 1
Aspirin monotherapy 6
Dabigatran etexilate 110mg bid 1
Dabigatran etexilate 150mg bid 1

Adjusted-dose VKA 20
Fixed low-dose warfarin

Fixed low-dose warfarin + aspirin
Idraparinux

Indobufen

Placebo

Triflusal

N P OO Pk P NN

Ximelagatran

Abbreviation: VKA = vitamin K antagonist

5.7.3 Provide a summary of the trials used to conduct the indirect comparison. A
suggested format is presented below. Network diagrams may be an additional
valuable form of presentation.

The list of included studies along with baseline characteristics of participants is presented in Table
42. The network of evidence is illustrated in Figure 14. The number of trials included in the meta-

analyses of each outcome, stratified by treatment, is presented in Table 43.
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Table 42

Included trials with baseline characteristics

Jadad

Mean Length

. . . o . .
Trial Primary Author Trial Name (if Treatment Dose A'of Time Total IR Numb.er Mean Age % Male Primary
(Year) Available) in INR Randomised (years) Reference
Score (Months)
Dose-adjusted VKA INR: 2.0-3.0 0.680 5 20 1962 71.6 69.0 ”
1 Albers (2005) SPORTIF V
Ximelagatran 36mg BID n/a 5 20 1960 71.6 69.6
Dose-adjusted VKA (warfarinor a5 930 0.630 3 111 2293 70.2 65.5 .
2 Bousser (2008) AMADEUS acenocoumarol)
Idraparinux 1.5-2.5mg/week n/a 3 10.2 2283 70.1 67.5
Dose-adjusted VKA INR: 2.0-3.0 0.437 5 15.2 187 68 75.9 %
3 Connolly (1991) CAFA
Placebo n/a n/a 5 15.2 191 67.4 73.3
Aspirin + clopidogrel 75-100mg/day + n/a 3 15.36 3335 70.2 66.5
75mg/day 0
4 Connolly (2006) ACTIVEW g d
Dose-adjusted VKA (country INR: 2.0 - 3.0 0.638 3 15.36 3371 70.2 65.6
specific VKA)
Connolly (20092) Aspirin + clopidogrel ;g-;o;Jgr;g/day * n/a 5 43.2 3772 70.9 58.6
5 (Inclg(?le?d only for ACTIVE A g/day 39
sensitivity Aspiri h 5 43.2 3782 711 57.8
analysis) spirin monotherapy n/a n/a . . .
Dabigatran 110mg bid 110mg BID n/a 3 24 6015 71.4 64.3
6 Connolly (2009b) RE-LY Dabigatran 150mg bid 150mg BID n/a 3 24 6076 71.5 63.2 3
Dose-adjusted VKA INR: 2.0-3.0 0.640 3 24 6022 71.6 63.3
Dose-adjusted VKA INR: 1.4 -2.8 0.560 5 21.6 260 67 100.0 0
7 Ezekowitz (1992) n/a
Placebo n/a n/a 5 20.4 265 67 100.0
Aspirin monotherapy 300mg/day n/a 3 42 169 73.1 65.1
Dose-adjusted VKA INR: 2.0-3.0 0.730 3 42 170 73.2 57.1 0
8 Gullov (1998) AFASAK 2
Fixed low dose warfarin 1.25mg/day n/a 3 42 167 74.2 59.3
Fixed low dose warfarin + aspirin ~ 1.25mg/day n/a 3 42 171 72.7 59.1
Aspirin monotherapy 150mg/day n/a 3 33.4 141 70.8 47.5
9 Hellemons (1999) n/a _adi o
Dose-adjusted VKA INR: 2.5-3.5 0.480 3 36.7 131 70 44.3
(phenprocoumon)
10 Kistler (1990) BAATAF Dose-adjusted VKA INR: 1.5-2.7 0.830 3 26.4 212 68.5 74.5 9
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Jadad

Mean Length

. . . o . .
Trial Primary Author Trial Name (if Treatment Dose A'of Time Total IR Numb.er Mean Age % Male Primary
(Year) Available) in INR Randomised (years) Reference
Score (Months)
Placebo optional aspirin n/a 3 26.4 208 67.5 70.2
Dose-adjusted VKA INR: 2.5-4.0 nr 5 27.6 225 71 55.1 %
11 Koudstaal (1993) EAFT
Placebo n/a n/a 5 27.6 214 70 57.9
Aspirin monotherapy 75mg/day n/a 3 32.4 485 81.5 54.4 o7
12 Mant (2007) BAFTA
Dose-adjusted VKA INR: 2.0-3.0 0.670 3 324 488 81.5 54.7
Dose-adjusted VKA INR: 2.0-4.5 0.710 3 15.6 210 65 73.8 o8
13 Mcbride (1991) SPAF
Placebo n/a n/a 3 15.6 211 66 70.1
Aspirin monotherapy 325mg/day n/a 3 27.6 545 70 70.1
14 Mcbride (1994) SPAF II 9
Dose-adjusted VKA INR: 2.0-4.5 0.860 3 27.6 555 70 70.1
Dose-adjusted VKA INR: 2.0-3.0 0.610 3 13.2 523 71 59.1 100
15 Mcbride (1996) SPAF I
Fixed low dose warfarin + aspirin ~ 0.5-3.0mg/day n/a 3 13.2 521 72 62.0
Dose-adjusted VKA INR: 2.0-3.5 0.835 3 12 454 72.2 48.5 101
16 Morocutti (1997) SIFA
Indobufen 400mg/day n/a 3 12 462 72.8 45,5
Dose-adjusted VKA INR: 2.0-3.0 0.660 3 17.4 1703 70.1 70.2 a5
17 Olsson (2003) SPORTIF 1l
Ximelagatran 36mg BID n/a 3 17.4 1704 70.3 68.0
Dose-adjusted VKA INR: 2.0-3.0 0.700 3 14.3 153 73.6 49.0 102
18 Pengo (1998) n/a
Fixed low dose warfarin 1.25mg/day n/a 3 14.6 150 74.7 41.3
Péres-Gomes Dose-adjusted VKA INR: 2.0- 3.0 0.650 3 28.8 237 69.6 54.4 s
19 (2004) NASPEAF (acenocumarol)
Triflusal 600mg/day n/a 3 29.4 242 69.9 57.0
Aspirin monotherapy 75mg/day n/a 5 24 336 nr 54.8
20 Petersen (1989) AFASAK Dose-adjusted VKA INR: 2.8 - 4.2 0.420 5 24 335 nr 52.5 104
Placebo n/a n/a 5 24 336 nr 53.6
Aspirin monotherapy 300mg/day n/a 3 12 39 82.6 53.8
21 Rash (2007) WASPO 105
Dose-adjusted VKA INR: 2.0-3.0 0.692 3 12 36 83.5 38.9

Abbreviations: BID, twice daily dosing; INR, International Normalised Ratio; VKA, vitamin-K antagonist
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Two trial-specific data issues required extra consideration in terms of their inclusion or exclusion in

the analyses:
Trial 9: Hellemons (1999) **

This trial included two separate arms of dose adjusted VKA: one whose target INR was 1.1 to 1.6 and
the other whose target INR was 2.5 to 3.5. It would not be valid to pool these arms, and including
two separate adjusted-dose VKA arms would cause logistical problems for the meta-analyses.
Therefore, we excluded the arm with target INR of 1.1 to 1.6 and agreed to include only the

adjusted-dose VKA arm whose target INR overlapped the standard range of 2.0 to 3.0.
Trial 10: BAATAF (1990) *

This trial included an adjusted-dose VKA group and a control group; the control group was ‘allowed’
to take aspirin. In the control group, 46% of all control person time was contributed by regular
aspirin takers in this trial. It was agreed that the control group should be entered as placebo because
other placebo groups may also be allowed to take aspirin as needed (although this may not be

explicitly stated in the articles).
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Table 43 Number of trials included in the meta-analysis of each outcome, by treatment

Fixed
Fixed Low-
Aspirin DBG DBG Adjusted Low- Dose
Aspirin + Mono- 110mg 150mg -Dose Dose Warfarin
Outcome Clop therapy bid bid VKA Warfarin  + Aspirin Idraparinux Indobufen Placebo Triflusal Ximelagatran
At least one outcome 1 6 1 1 20 2 2 1 1 6 1 2
All stroke 1 4 1 1 11 1 1 1 1 2 1 1
Ischaemic stroke 1 3 1 1 16 2 2 1 1 5 2
Haemorrhagic stroke 1 1 1 6 1 1 2
Fatal or disabling stroke 1 5 1 1 14 1 2 1 4 2
Systemic embolism 1 5 1 1 15 2 2 4 1 2
Mortality 1 5 1 1 17 1 2 1 1 4 1 2
Transient ischemic attack 5 1 1 13 1 2 4 1 2
Intracranial haemorrhage 1 4 1 1 11 2 2 1 1 1
Extracranial haemorrhage 1 2 1 1 9 1 2 1 1 2
Minor bleeds 1 2 1 1 12 1 1 1 1 4 1 1
Acute Ml 1 4 1 1 16 2 2 1 1 3 1 2
CV mortality 1 5 1 1 16 2 2 1 1 5 1
Any bleeds 1 5 1 1 16 2 2 1 4 1 2

Abbreviations: BID, twice daily dosing; CV = cardiovascular; DBG, dabigatran etexilate; MI = myocardial infarction; VKA = vitamin K antagonist.
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Figure 14 Network diagram

Ximelagatran

(n=1) ’[ Aspirin
Aspirin + Clopidogrel |4--- m—m—m——

(n=2)
(n=8)

Idraparinux In=1)
Placebo
(n=1)
Fixed low dose warfarin (n=2) Adjusted dose VKA
+ Aspirin Indobufen
(n=1)

In=1) [n=1)

Dabigatran 110mg bid
Fixed low dose warfarin (n=1)
(n=1}
Dabigatran 150mg bid
(n=1)
Truifusal

MNotes:

1) The dotted line between
Aspirin + Clopidogrel and Aspirin
indicates that this link is only
included as a sensitivity analysis.

2) This network diagram shows
the number of trials that include
direct comparisons between
treatments for at least one
endpoint. The network diagram
for each individual analysis
endpoint would be smaller than
that shown as not all trials
presented data on all analysis
endpoints.

Abbreviations: bid, twice daily dosing; VKA = vitamin K antagonist.
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5.7.4 For the selected trials, provide a summary of the data used in the
analysis.

Due to the volume of data created by 20 selected trials, 15 endpoints and 12 treatments, a
summary of the data involved in this MTC is presented in Table 44 and Table 45 only for the
treatments of relevance to this submission. This table presents the pooled risks for each
treatment stratified by outcome, which provides the background data for the calculation of

RRs. The full set of extracted data used in the analyses is presented in Appendix 4.
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Table 44 Individual pooled risks by outcome (part 1)
DBG 110mg bid DBG 150mg bid DBG sequence* Adjusted dose VKA

Outcome Cases At risk P(():SI;? é:)s k Cases At risk Pc(::;;i é;;k Cases At risk Pc(::;;i é;;k Cases At risk P(():SI;? é:)s k

Allstroke 7 6,015 (0.0(2)23?033) 122 6,076 (0.02'7?(2)9024) 121 2990 (0.02'7(?(239024) 421 15,238 (0.0(2)6(?(2)?035)
Ischaemic stroke 159 6,015 (0.0(2)'2(33.6030) 111 6,076 (0.02'5(?3.8022) 113 5,990 (0.02'5(?3?022) 372 18,245 (0.02;3(?(2).0026)
Haemorrhagic stroke 14 6,015 (0.08'1?8.2004) 12 6,076 (0.08'1?8.2003) 10 5,990 (0.08'10'8.2003) 70 15,619 (0.08.10,8%008)
Fatal or disabling stroke 103 6,015 (0.0(1)2(1).7020) 76 6,076 (0.025(1)?9’015) 75 5,990 (0.025(13015) 278 16,411 (0.02'2(?(1).7022)
Systemic embolism 15 6,015 (0.08'1?8.2004) 13 6,076 (0.08'1?8.2003) 13 2990 (0.08'1?8.2003) 37 16,267 (0.08'1?8.2003)
Mortality 446 6,015 (o.ogé%i)sl) 438 6.076 (0.022(7).2079) 429 2990 (0.0(6)3.5%.2078) 1,267 18,685 (0.026(?2.8085)
TIA 74 6,015 (0.0(1)6?3).2015) 87 6,076 (0.02.10,3;1017) 9 >,990 (0.0(l).O(f(l)?OlG) 188 12,683 (0.02.2(?;?017)
ICH 16 6,015 (O.ngg.?’004) 26 6,076 (0.0g;gf‘OOG) 21 3,990 (0.02.2(?8%005) 112 15,725 (0.0858.7009)
ECH 317 6,015 (0.02.7(??).3058) 364 6,076 (0.0(5);10,(6).0066) 345 >,990 (0.02.20,3.8063) 619 16,607 (0.031?3.7053)
Minor bleeding 1,566 6,015 (0.22'92’80271) 1,787 6,076 (0.22.32,(9;306) 1,698 5,990 (0.23'2213?295) 3,733 15,135 (0.12.62,3.7347)
AMI %8 6,015 (0.02.3?3).6019) 97 6,076 (0.02:'2;?019) 97 2,990 (0.02.3(?:).6019) 209 18,566 (0.0823.1014)
Vascular mortality 289 6,015 (0.02;3?053) 274 6,076 (0.02'0?3.5050) 260 5,990 (0.02.8??).3049) 665 15,447 (0.0253?056)
Any bleeding 1,754 6,015 (0.2262'2.2303) 1,993 6,076 (0.322(2).8340) 1,902 5,990 (0.382;.8329) 4,647 18,191 (0.1(5);52,?).5355)

Abbreviations: AMI, acute myocardial infarction; DBG, dabigatran etexilate; ECH, extra-cranial haemorrhage; ICH, intracranial haemorrhage; TIA, transient ischaemic attack; VKA, vitamin K

antagonist

*DBG sequence refers to a weighted-average post-hoc subgroup analysis of the RE-LY data including patients less than 80 years on 150mg bid and patients older than 80 on 110mg bid. This

reflects the posology in the licensed indication and is constructed for the purposes of the economic evaluation in Section 6.
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Table 45 Individual pooled risks by outcome (part 2)
Aspirin monotherapy Aspirin plus clopidogrel Placebo/no treatment

Outcome Cases At risk P(():SI;? é:)s k Cases At risk Pc(::;;i é;;k Cases At risk Pc(::;;i é;;k
Al stroke 89 1131 (0.0(2)'5%?132) 100 3,335 (o.ogﬁz?oas) 66 550 (0.0861,(2)?293)
Ischaemic stroke 46 855 (0.0(2).7(33%080) 90 3,335 (0.0(2)'1(?(2).7032) 97 1,089 (0.02'3(?3?135)
Haemorrhagic stroke No data 5 3,335 (0.0858.1003) No data

Fatal or disabling stroke 96 1,676 (0.0(2);?).7086) 58 3,335 (0.02'3(?(1).7022) 39 1,023 (0.08.9(?3.8067)
Systemic embolism 9 1,676 (0.08;8.5008) 18 3,335 (0.0828.5008) 9 952 (0.08'3?8?015)
Mortality 206 1,379 (0.02211,3.9215) 159 3,335 (0.026?3?055) 100 898 (0.02211,(1).1179)
TIA 29 1,574 (0.08.9(?;.8028) No data 15 1,003 (0.0(0).80,3).5022)
o R T T T e o No dats

ECH 25 654 (0.02.9(?).8047) 101 3,335 (0.0(2);10,?).0036) 4 265 (0.08.0?(1).5030)
Minor bleeding 30 208 (0.1(1).41,3%175) >68 3,335 (0.1(5);31,(7)?183) %6 878 (0.0(5);11,8?164)
AMI 4l 1,340 (00(2)6(?31036) 36 3,335 (0.03.7(?331014) 1 690 (0.03.9(?3)?023)
Vascular mortality 95 1,676 (0.02.9?2.7075) 120 3,335 (0.0283242) 43 1,217 (0.0223.5047)
Any bleeding a1 1,574 (0.0(1).9?3?097) 644 3,335 (0.1261,3.3207) >3 969 (0.02.5(??).7089)

Abbreviations: AMI, acute myocardial infarction; ECH, extra-cranial haemorrhage; ICH, intracranial haemorrhage; TIA, transient ischaemic attack
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5.7.5 Please provide a clear description of the indirect/mixed treatment comparison
methodology. Supply any programming language in a separate appendix.

All analyses were performed using PROC GLIMMIX in SAS (version 9.2). PROC GLIMMIX is a new
procedure within SAS that is suitable for NMA and offers an alternative to the traditional WinBUGs

software approach.

Model Assumptions

1. The number of patients with presence of the outcome follows a binomial distribution.

2. Response variables are independent between clinical trials.

3. Response variables of patients within a given trial are correlated.

4, The correlation between any two patients from two different treatment arms within a study

is lower than the correlation between any two patients from the same treatment arm.

Model Specification

Based on the above assumptions, the following mixed log-binomial model was used:

log (miy) = oz + BXyy + &4 (1)
and

Y5 ~ Binomial (nij, i) (2)
where

e jindexes the clinical trial and j indexes treatment arm

e Y, is the response variable representing the number of patients with a positive response
(presence of outcome event)

e nj;isthe number of patients

e 1; is the underlying probability of achieving the positive response in the ith clinical trial and
jth treatment arm

e o/s are regression coefficients representing the fixed effect of each treatment
e BX;is a vector of fixed effects that correspond to the included covariates

e g is a trial-specific random effect following a normal distribution with mean 0 and another
unknown variance

With a large amount of data for analyses, an additional ‘trial by treatment’ random effect would be
included. However in these analyses, there was not sufficient data to support the addition of this

term.

The overall logarithm of the probability of event under treatment A (rt4) is the mean logarithm of the

probability of event under treatment A across the trials (i.e., log(ma) = aa + BX;). Therefore, the
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overall relative risk (RR) of treatment A versus treatment B based on overall probability of event was

defined by the following equation:
mp / T = exp (oa — Og) (3)

PROC GLIMMIX was used to fit the models. For these analyses, we fitted a separate model for each

of the outcomes. The programming language used is presented below:

proc glimmix data=outcome data itdetails;
class treatment study;
model events/patients = treatment covar / noint link=log solution;
random intercept / subject=study solution;
estimate "trt-a vs trt-b" trt 1 -1 0 0 .. / exp cl;

run;

Covariates

The following covariates were considered for inclusion in each outcome meta-analysis:

e Mean length of follow-up (months)

e Mean age (years)

e Proportion male (range, 0 to 1)

e Mean baseline CHADS, score (range, 0 to 6); or possibly only a history of stroke or TIA
e Race proportions (range, 0 to 1)—categories to be determined after data collection

e Proportion of patients with prior use of oral anticoagulants (range, 0 to 1)

These covariates were to be included depending on their consistency, quality, and quantity of

recording across the trials.

CHADS,, race, and prior use of anticoagulants were not recorded with enough regularity to merit
their inclusion in the model. The covariates mean length of follow-up, mean age, and gender were all
individually explored for their importance in the meta-analyses for ischaemic stroke, mortality,
intracranial haemorrhage, and acute myocardial infarction. Both length of follow-up and age were
subsequently deemed appropriate for inclusion in the MTCs as covariates. However, on the initial
execution of the primary meta-analyses, it was apparent that the MTCs adversely suffered in their
stability due to the inclusion of two covariates. Consequently the project team agreed to include the
only covariate deemed important by team consensus. Therefore all MTC models were run using just

mean length of follow-up as a covariate.
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Individual Treatment Risks

Treatment risks were captured for each outcome for each included trial. Descriptive summaries were
produced of these trial level risks for a given treatment/outcome across all trials. The minimum,
median, maximum, and the 2.5 and 97.5 percentiles of observed risk for each treatment/outcome
were produced. In addition, pooled estimates for the absolute risk of each treatment outcome by
summing all numerators and all denominators in the risk estimates were generated. The variance,
and therefore 95% confidence interval (Cl), was also calculated for these pooled estimates, using

cluster sampling methods. The cluster sampling variance is given by the following:

CSvar = ((nT / (nT-1)) * (SN2 + (PR*PR*SD2) - 2*(PR*SND))) / (SD*SD)
where

e (Svaris the cluster sampling variance

e nTis the number of pooled trials

e SN2 is the sum of the squared numerators

e SD2is the sum of the squared denominators
e PRis the pooled risk

e SDis the sum of the denominators

e SND is the sum of the products of the numerators and denominators

Relative Risks

In order to estimate the RRs from the MTC, the posterior distribution was outputted for all the
relevant parameters. The posterior distribution outputs 20,000 log risk (of the outcome) estimates
for each treatment separately. For each pairwise comparison, 20,000 RRs were estimated as the
exponential of the difference between the two log risks. The median of these 20,000 values was
then taken to be the point estimate of the RR, and the 95% Cl was estimated by using the 2.5 and

97.5 percentile estimates.

Number Needed to Treat (NNT)

As with the RRs, in order to estimate the NNT from the MTC the posterior distribution for all the
relevant parameters was outputted. The posterior distribution outputs 20,000 log risk (of the
outcome) estimates for each treatment separately. For each pairwise comparison, 20,000 risk
differences were estimated as the difference between the two exponentiated log risks. The inverse
of the risk difference was then used for each of the median, 2.5 and 97.5 percentiles in order to

obtain the NNT point estimate and 95% ClI.
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Sensitivity Analyses

Three sensitivity analyses were performed to explore the dependency of the analyses results based

on data assumptions:

e Adjusted-dose VKA target INR
e ACTIVE A trial

e Relevant treatment options (RTO)

In the primary analyses, all trials were included that contained adjusted-dose VKA regardless of what
the target INR was in those trials. The sensitivity analyses investigated whether including only trials

with the recommended therapeutic target INR of 2.0 to 3.0 had any impact on the results.

Also, in the primary analyses trials that only recruited patients who were ineligible for
anticoagulation were excluded. One important trial (ACTIVE A), a large trial (over 7,000 patients)
studying aspirin plus clopidogrel versus aspirin monotherapy, was excluded for this reason. This

sensitivity analysis investigated whether including the ACTIVE A trial had any impact on the results.

Finally, data from large, historically important trials that studied treatments that are not relevant
treatment options (RTO) according to current treatment guidelines were included in the primary
analysis. As a result, in this RTO sensitivity analysis, the primary analyses were repeated to include
only trials that contained at least two of the following treatments: DBG, adjusted-dose VKA, aspirin

plus clopidogrel, aspirin monotherapy and placebo.

5.7.6 Please present the results of the analysis.

Due to the vast number of possible pair-wise comparisons, the tables below concentrate on the

outcomes and principle treatments of interest. The full set of data tables is presented in Appendix 4.

Table 46 to Table 48 presents the pair-wise comparisons, by outcome, for each comparator versus

DBG 110mg, DBG 150mg and the DBG sequence respectively.

The DBG sequence refers to an analysis utilising the post-hoc analysis of the RE-LY trial introduced in
Section 5.5 and presented in Table 35, Table 36, Table 63 and Table 64. This analysis is required for

the alternative scenario in the economic evaluation and will be explained in full in Section 6.
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Table 46 Results of the MTC for DBG 110mg bid

RR versus adjusted

RR versus aspirin

RR versus aspirin

RR versus placebo

Outcome dose VKA monotherapy plus clopidogrel (95% Cl)
(95% C1) (95% C1) (95% C1)
Al stroke 0.92 0.52%* 0.55 0.35%
(0.66 —1.28) (0.28 - 0.96) (0.30 - 1.00) (0.17-0.71)
Ischaemic stroke 1.12 0.69 0.54* 0.33*
(0.86 — 1.45) (0.40—1.20) (0.33-0.87) (0.21-0.54)
Haemorrhagic stroke (0.010;3125.46) No data L;:triﬂ:g: No data
Fatal or disabling stroke 0.92 0.57% 0.63 0.38*
(0.68 —1.26) (0.36-0.91) (0.36—1.11) (0.20-0.72)
Systemic embolism 0.86 0.48 0.24%* 0.19%*
(0.41-1.79) (0.15—1.52) (0.08 —0.70) (0.06—0.57)
Mortality 0.92 0.85 0.91 0.66*
(0.79 - 1.06) (0.66— 1.10) (0.68—-1.21) (0.47 - 0.93)
0.76 0.49%* 0.62
TIA (0.54-1.08 (0.25 - 0.97) No data (0.28 - 1.39)
0.33* 0.65 0.62
ICH (0.15-0.72) (0.16 — 2.60) (0.17 - 2.23) No data
ECH 0.96 0.84 0.87 1.58
(0.75 - 1.22) (0.34—-2.09) (0.52 —1.44) (0.25-10.02)
Minor bleeding 0.81* 1.30 0.68* 1.471
(0.74 - 0.89) (0.66 —2.54) (0.56-0.83) (1.01-2.16)
AMI 1.31 0.93 0.89 0.84
(0.92 —1.86) (0.50-1.72) (0.45-1.73) (0.33-2.09)
Vascular mortality 0.92 0.90 0.81 1.13
(0.77 - 1.09) (0.63-1.29) (0.57-1.14) (0.72 - 1.80)
Any bleeding 0.81 1.10 0.69* 1.637
(0.76 —0.86) (0.82 — 1.48) (0.60—-0.79) (1.14-2.31)

*Denotes statistically significant in favour of DBG

ADenotes statistically significant in favour of comparator

Abbreviations: AMI, acute myocardial infarction; DBG, dabigatran etexilate; ECH, extra-cranial haemorrhage; ICH,
intracranial haemorrhage; MTC, mixed treatment comparison; TIA, transient ischaemic attack; VKA, vitamin K antagonist

Table 47 Results of the MTC for DBG 150mg bid

RR versus adjusted

RR versus aspirin

RR versus aspirin

RR versus placebo

Outcome dose VKA monotherapy plus clopidogrel (95% Cl)
(95% Cl1) (95% Cl1) (95% Cl1)
Al stroke 0.65* 0.37* 0.39* 0.25%*
(0.45 - 0.94) (0.20-0.69) (0.21-0.72) (0.12-0.51)
Ischaemic stroke 0.77 0.48%* 0.37%* 0.23%*
(0.58 —1.03) (0.27-0.84) (0.23-0.61) (0.14-0.38)
Haemorrhagic stroke (0.000;2176.67) No data z:’iil:il: No data
Fatal or disabling stroke 0.67* 0.42* 0.46* 0.28*
(0.48 —0.95) (0.26 —0.68) (0.26-0.82) (0.14—0.54)
Systemic embolism 0.73 0.41 0.21%* 0.17%*
(0.34 - 1.59) (0.13-1.33) (0.07-0.61) (0.05-0.50)
Mortality 0.89 0.83 0.88 0.64*
(0.77 = 1.03) (0.64—1.07) (0.66—1.18) (0.45-0.91)
0.89 0.57 0.72
TIA (0.64 — 1.24) (0.29-1.12) No data (0.32 - 1.61)
0.53 1.04 1.00
ICH (0.27 - 1.03) (0.28 —3.90) (0.30-3.32) No data
ECH 1.09 0.96 0.99 1.80
(0.86—1.37) (0.39-2.37) (0.60—1.63) (0.28 —11.38)
Minor bleeding 0.92 1.47 0.77* 1.667
(0.84 - 1.00) (0.75 - 2.86) (0.63-0.94) (1.14 - 2.44)
AMI 1.28 0.91 0.87 0.82
(0.90 — 1.83) (0.49 — 1.69) (0.44—1.70) (0.33-2.05)
Vascular mortality 0.86 0.85 0.76 L.07
(0.72 - 1.03) (0.59-1.21) (0.54-1.07) (0.67 - 1.69)
Any bleeding 0.91* 1.24 0.78* 1.837
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RR versus adjusted RR versus aspirin RR versus aspirin
. RR versus placebo
Outcome dose VKA monotherapy plus clopidogrel (95% Cl)
(95% Cl1) (95% Cl1) (95% Cl1) ¢
(0.86—0.97) (0.92 — 1.66) (0.68 —0.89) (1.29 — 2.60)

*Denotes statistically significant in favour of DBG

ADenotes statistically significant in favour of comparator

Abbreviations: AMI, acute myocardial infarction; DBG, dabigatran etexilate; ECH, extra-cranial haemorrhage; ICH,
intracranial haemorrhage; MTC, mixed treatment comparison; TIA, transient ischaemic attack; VKA, vitamin K antagonist

Table 48 Results of the MTC for DBG Sequence
RR versus adjusted RR versus aspirin RR versus aspirin
; RR versus placebo
Outcome dose VKA monotherapy plus clopidogrel (95% Cl)
(95% Cl1) (95% Cl1) (95% Cl1)
Al stroke 0.65%* 0.37%* 0.39%* 0.25%*
(0.45-0.94) (0.20-0.69 (0.21-0.73) (0.12-0.51)
Ischaemic stroke 0.80 0.49%* 0.39%* 0.24%*
(0.60 - 1.06) (0.28-0.87) (0.23-0.63) (0.15-0.39)
Haemorrhagic stroke (0.000;259.30) No data z:tl}:lstk)e_]: No data
Fatal or disabling stroke 0.67* 0.42% 0.46% 0.28*
(0.48 - 0.95) (0.26 - 0.68) (0.26 - 0.83) (0.14 - 0.54)
Systemic embolism 0.74 0.42 0.21* 0.17*
(0.34-1.61) (0.13-1.35) (0.07-0.62) (0.05-0.51)
Mortality 0.89 0.82 0.88 0.64%*
(0.77-1.03) (0.64 —1.06) (0.66—1.17) (0.45 - 0.90)
0.82 0.53 0.66
TIA (0.58 - 1.15) (0.27 - 1.04) No data (0.30 - 1.49)
0.43%* 0.85 0.82
ICH (0.21-0.88) (0.22 —3.28) (0.24 - 2.80) No data
ECH 1.05 0.92 0.95 1.73
(0.83 - 1.33) (0.37-2.28) (0.57-1.57) (0.27 - 10.95)
Minor bleeding 0.88* 1.41 0.74%* 1.607
(0.81-0.97) (0.72-2.76) (0.61-0.91) (1.10-2.35)
AMI 1.30 0.92 0.88 0.83
(0.92 - 1.85) (0.49 - 1.71) (0.45-1.72) (0.33 - 2.08)
Vascular mortality 0.83* 0.82 0.73 1.03
(0.69 - 0.99) (0.57-1.17) (0.51-1.03) (0.65-1.63)
Any bleeding 0.88* 1.20 0.75%* 1.77»
(0.83-0.94) (0.89-1.61) (0.66 —0.86) (1.25-2.52)

*Denotes statistically significant in favour of DBG

ADenotes statistically significant in favour of comparator

Abbreviations: AMI, acute myocardial infarction; DBG, dabigatran etexilate; ECH, extra-cranial haemorrhage; ICH,
intracranial haemorrhage; MTC, mixed treatment comparison; TIA, transient ischaemic attack; VKA, vitamin K antagonist

The results for DBG scenarios versus VKA treatment are presented to facilitate comparison between
the MTC and the RE-LY trial. This is discussed in Section 5.7.9. The statistically significant findings

from the MTC analyses for each DBG scenario versus aspirin monotherapy are as follows:

e Significant superiority of DBG 110mg bid for all stroke, fatal or disabling stroke and TIA

e Significant superiority of DBG 150mg bid for all stroke, ischaemic stroke and fatal or
disabling stroke

e Significant superiority of the DBG sequence for all stroke, ischaemic stroke and fatal or
disabling stroke

The statistically significant findings from the MTC analyses for each DBG scenario versus aspirin plus

clopidogrel are as follows:
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e Significant superiority of DBG 110mg bid for ischaemic stroke, systemic embolism, minor
bleeding and any bleeding

e Significant superiority of DBG 150mg and the DBG sequence for all stroke, ischaemic stroke,
fatal or disabling stroke, systemic embolism, minor bleeding and any bleeding

The statistically significant findings from the MTC analyses for each DBG scenario versus placebo are
as follows:
e Significant superiority of DBG 110mg bid, DBG 150mg bid and the DBG sequence for all
stroke, ischaemic stroke, fatal or disabling stroke and mortality

e Significant superiority of placebo for minor bleeding and any bleeding

Potentially important findings (i.e., point estimates imply treatment differences but lack of precision
means significance is not reached) from the MTC analyses for each DBG scenario versus aspirin
monotherapy are as follows:
e Trend towards benefit of DBG 110mg bid for ischemic stroke, systemic embolism, mortality
and intracranial haemorrhage

e Trend towards benefit of DBG 150mg bid and the DBG sequence for systemic embolism ,
mortality, TIA and vascular mortality

e Trends towards additional risk with all DBG scenarios were seen for minor bleeds

Potentially important findings from the MTC analyses for each DBG scenario versus aspirin plus
clopidogrel are as follows:
e Trend towards benefit of DBG 110mg bid for all stroke, fatal or disabling stroke, intracranial
haemorrhage and vascular mortality

e Trend towards benefit of DBG 150mg bid and the DBG sequence for mortality and vascular
mortality

Potentially important findings from the MTC analyses for each DBG scenario versus placebo are as

follows:

e Trend towards benefit of DBG 110mg bid, DBG 150mg bid and the DBG sequence for TIA

e Trend towards benefit of placebo for ECH

The MTC results for DBG versus placebo permit the calculation of numbers needed to treat for
benefit or harm (NNT). Table 49 presents these results, where positive numbers indicate NNT for

benefit and negative numbers indicate NNT for harm to prevent/cause one event versus placebo.
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Table 49 Results of the NNT analysis for each DBG scenario

T — DBG 110mg bid DBG 150mg bid DBG Sequence Adjusted dose VKA
(NNT and 95% Cl) (NNT and 95% Cl) (NNT and 95% Cl) (NNT and 95% Cl)
All stroke 18 16 16 19
(11,51) (10,37) (10,37) (11,56)
Ischaemic stroke 21 18 18 20
(14,43) (13,33) (13,33) (14,38)
Fatal or disabling stroke 37 32 32 40
(21,198) (19,111) (19,111) (22,233)
Systemic embolism 116 112 113 121
(62,998) (61,762) (61,778) (63,1363)
Mortality 29 27 27 35
(16,150) (15,117) (15,111) (18,524)
TIA 173 235 195 348
(-264,65) (-183,72) (-221,68) (-155,82)
ECH -97 -71 -78 -87
(-32,93) (-28,137) (-29,119) (-31,109)
. . -23 -16 -18 -13
Minor bleeding (-64,-14) (-35,-11) (-41,-11) (-25,-9)
AMI 324 294 314 147
(-93,59) (-97,58) (-94,59) (-163,51)
Vascular mortality 219 454 1175 123
(-54,105) (-62,86) (-69,78) (-47,202)
Any bleeding 29 22 -24 18
(-122,-17) (-70,-13) (-79,-14) (-51,-11)

Abbreviations: AMI, acute myocardial infarction; DBG, dabigatran etexilate; ECH, extra-cranial haemorrhage; NNH, number
needed to harm; NNT, number need to treat; TIA, transient ischaemic attack; VKA, vitamin K antagonist

The NNT numbers for the most severe endpoints are impressive for DBG and reinforce the important
clinical advantages demonstrated in the RE-LY trial. For all stroke and ischaemic stroke, the NNT is 16
and 18 respectively (DBG sequence and 150mg bid) compared to 19 and 20 for WFN. For fatal or
disabling stroke, the NNT is 32 for DBG sequence and 150mg bid (37 for DBG 110mg bid), 8 patients
fewer than WFN. Similarly, all DBG analyses show lower NNT for mortality than WFN (27 for DBG
sequence and 150mg bid, 29 for DBG 110mg bid compared to 35 for WFN).

In summary, there is good evidence to suggest that treatment with DBG offers benefit for stroke (all,

ischemic, haemorrhagic and fatal), systemic embolism, mortality and TIA.

The results of the MTC are consistent throughout the primary analysis and the sensitivity analyses
(Table 50). Given the volume of comparisons possible, the sensitivity results are presented for two
comparisons only as an illustration (DBG 110mg bid and DBG 150mg bid versus aspirin
monotherapy), alongside the corresponding primary analysis results for ease of comparison. The full

set of result tables is available in Appendix 4.
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Table 50

Results of the sensitivity analyses for DBG 110mg bid vs aspirin monotherapy

T — Primary analysis INR analysis ACTIVE-A analysis RTO Analysis
(RR and 95% CI) (RR and 95% CI) (RR and 95% CI) (RR and 95% CI)
Al stroke 0.52%* 0.52 0.46* 0.52%*
(0.28 - 0.96) (0.22 - 1.25) (0.30-0.71) (0.28 - 0.96)
lschaemic stroke 0.69 0.53 0.48* 0.74
(0.40-1.20) (0.26 —1.10) (0.32-0.72) (0.39-1.39)
Haemorrhagic stroke No data No data Unreliable estimates No data
Fatal or disabling stroke 0.57* 0.42* 0.53* 0.60*
(0.36-0.91) (0.23-0.76) (0.35-0.81) (0.36 —0.99)
Systemic embolism 0.48 0.46 0.34* 0.46
(0.15-1.52) (0.14 - 1.55) (0.14-0.79) (0.13-1.64)
Mortality 0.85 0.86 0.86 0.87
(0.66— 1.10) (0.64 —1.14) (0.70-1.07) (0.67 - 1.14)
TIA 0.49* 0.52 0.49* 0.52
(0.25-0.97) (0.24-1.14) (0.25-0.97) (0.25-1.10)
ICH 0.65 0.41 0.82 0.69
(0.16 — 2.60) (0.08 —2.15) (0.29-2.30) (0.08 - 6.05)
ECH 0.84 0.84 1.15 0.86
(0.34-2.09) (0.34-2.10) (0.73-1.83) (0.02 —34.23)
Minor bleeding 1.30 1.30 1.541 1.33
(0.66 — 2.54) (0.52-3.21) (1.17-2.02) (0.69 — 2.55)
AMI 0.93 0.97 0.84 1.01
(0.50-1.72) (0.48-1.97) (0.50-1.39) (0.49-2.08)
Vascular mortality 0.90 0.94 0.84 0.93
(0.63-1.29) (0.61-1.47) (0.64-1.12) (0.64 —1.34)
Any bleeding 1.10 1.05 1.08 1.10
(0.82-1.48) (0.74 -1.50) (0.94 —1.26) (0.81-1.50)

* Denotes statistically significant in favour of DBG

A Denotes statistically significant in favour of aspirin monotherapy
Abbreviations: AMI, acute myocardial infarction; DBG, dabigatran etexilate; ECH, extra-cranial haemorrhage; ICH,
intracranial haemorrhage; MTC, mixed treatment comparison; TIA, transient ischaemic attack; VKA, vitamin K antagonist

Table 51 Results of the sensitivity analyses for DBG 150mg bid vs aspirin monotherapy
T — Primary analysis INR analysis ACTIVE-A analysis RTO Analysis
(RR and 95% ClI) (RR and 95% Cl) (RR and 95% Cl) (RR and 95% Cl)
Al stroke 0.37% 0.37% 0.33%* 0.37%
(0.20-0.69) (0.15—0.90) (0.21-0.51) (0.20-0.69)
Ischaemic stroke 0.48* 0.37* 0.33* 0.51*
(0.27 - 0.84) (0.18-0.77) (0.22-0.51) (0.27 - 0.98)
Haemorrhagic stroke No data No data Unreliable estimates No data
Fatal or disabling stroke 0.42* 0.30% 0.39% 0.44
(0.26 - 0.68) (0.16 - 0.56) (0.25 - 0.60) (0.26 - 0.74)
Systemic embolism 0.41 0.40 0.29* 0.39
(0.13 —1.33) (0.12 —1.36) (0.12 - 0.70) (0.11—1.44)
Mortality 0.83 0.83 0.84 0.85
(0.64—1.07) (0.62-1.11) (0.84—1.04) (0.65—1.11)
TIA 0.57 0.61 0.57 0.61
(0.29-1.12) (0.28 - 1.32) (0.29-1.12) (0.29-1.26)
ICH 1.04 0.66 1.32 1.11
(0.28 —3.90) (0.13 -3.21) (0.51-3.42) (0.14—8.76)
ECH 0.96 0.96 131 0.97
(0.39-2.37) (0.39 - 2.38) (0.83 - 2.08) (0.02 - 38.57)
Minor bleeding 1.47 1.47 1.741 1.50
(0.75 —2.86) (0.59 —3.63) (1.32-2.28) (0.78 —2.88)
AMI 0.91 0.95 0.82 0.99
(0.49 - 1.69) (0.47 - 1.93) (0.49-1.37) (0.48 - 2.04)
Vascular mortality 0.85 0.89 0.79 0.87
(0.59—1.21) (0.57 —1.38) (0.60 —1.05) (0.60—1.26)
Any bleeding 1.24 1.18 1.22» 1.24
(0.92 - 1.66) (0.83 - 1.69) (1.05 - 1.41) (0.91-1.69)

* Denotes statistically significant in favour of DBG
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A Denotes statistically significant in favour of aspirin monotherapy
Abbreviations: AMI, acute myocardial infarction; DBG, dabigatran etexilate; ECH, extra-cranial haemorrhage; ICH,
intracranial haemorrhage; MTC, mixed treatment comparison; TIA, transient ischaemic attack; VKA, vitamin K antagonist

As shown in the tables, there is no great variation in the results across the sensitivity analyses for the
major endpoints, indeed improving the results for DBG in most cases. The only change in the
opposite direction is seen in non-ICH bleeding endpoints when the ACTIVE-A trial is added. However
in that analysis the only endpoint that is statistically significantly in favour of aspirin is minor
bleeding (both DBG doses) and any bleeding (DBG 150mg bid). For all othyer endpoints and analyses,

the trends demonstrated in the primary analysis are maintained.

5.7.7 Please provide the statistical assessment of heterogeneity undertaken. The
degree of, and the reasons for, heterogeneity should be explored as fully as
possible.

Heterogeneity between trials was not formally assessed in a direct comparison manner due to both
the indirect nature of the mixed treatments comparisons (MTC) meta-analyses and also the fact that
five of the included treatments— DBG, aspirin plus clopidogrel, idraparinux, indobufen, and
triflusal—each contributed data from only one trial. However, the similarity of the trial populations
was descriptively assessed and the impact of three trial characteristics used as covariates was

statistically measured within the MTC models.

The covariates mean length of follow-up, mean patient age, and gender were all individually
explored for their importance in the meta-analyses for four selected analysis outcomes: mortality,
ischaemic stroke, acute myocardial infarction, and intracranial haemorrhage. A total of 12 separate
exploratory MTC models were fit (that is, one each for each combination of four outcomes by three
covariates). Table 52 presents the p-values derived for each of these models, where a p-value of less

than 0.05 would indicate that the covariate included did have an effect on the analysis outcome.

Table 52 Statistical assessment of the effect of specific covariates

Analysis Outcome Gender Age Mean Follow-Up
Mortality 0.187 0.013 0.013
Ischaemic Stroke 0.926 0.780 0.191
Acute Ml 0.447 0.076 0.040

ICH 0.845 0.254 0.385

Abbreviations: ICH, intracranial haemorrhage; MI, myocardial infarction

Both length of follow-up and age were subsequently deemed appropriate for inclusion in the MTCs
as covariates. However, on the initial execution of the primary meta-analyses, it was apparent that
the MTCs adversely suffered in their stability due to the inclusion of two covariates. Consequently,

the project team agreed to include the only covariate deemed most clinically relevant by team
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consensus. Therefore, all MTC models were run adjusting for the covariate mean length of follow-up

(centred about its mean).
The limitations of this work include the following:

e The original data source is a common limitation for meta-analyses. Some good clinical trials
were excluded from meta-analyses of a specific outcome because they did not present data
for that outcome in their article. Consequently, the underlying population represented by
each meta-analysis sample can be different from one another.

e Each clinical trial had inclusion criteria defining the population that each clinical trial sample
represents. However, when the clinical trials are combined, it is not clear if the sample
should represent the union or the intersection of the populations represented by each trial.
For example, if the age requirement in two clinical trials is 45 to 75 years and 35 to 65 years;
when the meta-analysis is performed on these two clinical trials, should the meta-analysis
sample represent the persons aged 35 to 75 years (union) or those aged 45 to 65 years
(intersection)?

e The difference in the data collection methods—e.g., definition of extracranial
haemorrhage—between the clinical trials could invalidate the comparisons performed by
the meta-analysis. Therefore, the results from this meta-analysis can be used to raise
questions and identify trends, but should not be used as confirmatory evidence. However,
these results can be used for estimation purposes. This doesn not apply to other endpoints
where there is little or no variation in definition (i.e. stroke, death etc).

e From a pure statistical standpoint, the MTC models as used in these analyses are not perfect.
To realise (or fit) the model, the Markov Chain Monte Carlo (MCMC) method is needed to
obtain the solutions. MCMC is a relatively new and fragile analysis method. For any correctly
specified model, MCMC will give many solutions to the estimate of the parameters. As the
validity of the solution needs to be verified by users based on the characteristics of the
Markov Chain, it is possible to pick up invalid solutions. Additionally, given the properties of
MCMC, it is very common for two different researchers to obtain different results even
when the data and model are exactly the same.

5.7.8 If there is doubt about the relevance of a particular trial, please present separate
sensitivity analyses in which these trials are excluded.

An example of the three sensitivity analyses performed has been presented in Table 50 and

discussed in the previous section. The full set of sensitivity analyses is presented in Appendix 4.

5.7.9 Please discuss any heterogeneity between results of pairwise comparisons and
inconsistencies between the direct and indirect evidence on the technologies.

The RE-LY study is an excellent comparison of DBG against the current standard of care (adjusted-
dose warfarin) for the important outcomes in this indication. The size, quality and timeliness of the
RE-LY study means it should be considered the primary reference with which to draw comparisons
between these two treatment options. The requirement for the meta-analyses presented above is
driven by other appropriate comparisons not studied in head to head trials, in this case aspirin

monotherapy, aspirin plus clopidogrel and placebo.
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For completeness, trial data was collected not only on the primary treatments of interest (DBG,
adjusted-dose VKA and aspirin monotherapy), but also other treatments which add to the historical
landscape of evidence in stroke prevention in AF. Although these additional treatments are not
common or current treatment options, they are included to give the meta-analyses a holistic scope,
and also to ensure large quantities of data on the treatments of primary interest is not discarded, i.e.
all trials included in the meta-analyses include data on at least one of the primary treatments of

interest.

Any indirect meta-analysis is likely to be inferior to the alternative of a head to head clinical trial
comparing two treatments, however in the absence of such head to head trials, indirect comparisons
are an accepted pragmatic solution for comparing two treatments which otherwise could not be
objectively contrasted to determine benefits of one over the other. The price paid for making
indirect comparisons, via MTC or other indirect comparison methods, is that the precision of the
treatment comparison estimates can be quite low, which in turn can mean drawing definitive
conclusions or reaching statistical significance can be difficult to achieve. This may be viewed as an
advantage in one respect because wider Cls invoke a cautious approach to interpretation of results,
which given the limitations of indirect comparisons can be a prudent approach to take. On the other
hand, it also means that statistical significance is only reached in those cases where the data exhibit

very strong evidence to support a particular conclusion.

In RE-LY, DBG was administered in two separate fixed doses of 110mg and 150mg bid. In these meta-
analyses both doses were studied separately, and combined sequentially against the treatments of
primary interest. Each of the DBG versus adjusted-dose VKA analyses were cross-checked with the
results seen in the RE-LY study. The relative risks observed in the trial analyses and in the MTC were
consistent with one another, but as expected the precision was better in the trial analyses and

therefore the Cls were narrower.

5.8 Non-RCT evidence

Non-RCT, both experimental and observational, evidence will be required, not just for those
situations in which RCTs are unavailable, but also to supplement information from RCTs
when they are available. This section should be read in conjunction with NICE’s ‘Guide to
the methods of technology appraisal’, sections 3.2.8 to 3.2.10.

5.8.1 If non-RCT evidence is considered (see section 5.2.7), please repeat the
instructions specified in sections 5.1 to 5.5 for the identification, selection and
methodology of the trials, and the presentation of results. For the quality
assessments of non-RCTs, use an appropriate and validated quality assessment
instrument. Key aspects of quality to be considered can be found in ‘Systematic
reviews: CRD’s guidance for undertaking reviews in health care’
(www.york.ac.uk/inst/crd). Exact details of the search strategy used and a
complete quality assessment for each trial should be provided in sections 9.6
and 9.7, appendices 6 and 7.
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As discussed in section 5.2 no relevant non-RCT studies were identified.

5.9 Adverse events

This section should provide information on the adverse events experienced with the
technology in relation to the decision problem. Evidence from comparative RCTs and
regulatory summaries is preferred; however, findings from non-comparative trials may
sometimes be relevant. For example, post-marketing surveillance data may demonstrate
that the technology shows a relative lack of adverse events commonly associated with the
comparator, or the occurrence of adverse events is not significantly associated with other
treatments.

5.9.1 If any of the main trials are designed primarily to assess safety outcomes (for
example, they are powered to detect significant differences between treatments
with respect to the incidence of an adverse event), please repeat the instructions
specified in sections 5.1 to 5.5 for the identification, selection, methodology and
quality of the trials, and the presentation of results. Examples for search
strategies for specific adverse effects and/or generic adverse-effect terms and
key aspects of quality criteria for adverse-effects data can found in ‘Systematic
reviews: CRD’s guidance for undertaking reviews in health care’
(www.york.ac.uk/inst/crd). Exact details of the search strategy used and a
complete quality assessment for each trial should be provided in sections 9.8
and 9.9, appendices 8 and 9.

The studies identified in section 5.2 (RE-LY, PETRO and PETRO-EX) represent the totality of current
evidence for DBG in this indication. Therefore a further search for evidence on adverse effects is

uneccessary.

5.9.2 Please provide details of all important adverse events for each intervention
group. For each group, give the number with the adverse event, the number in
the group and the percentage with the event. Then present the relative risk and
risk difference and associated 95% confidence intervals for each adverse event.
A suggested format is shown below.

PETRO ¢ 7°

Table 53 consolidates the results of the safety analyses from the PETRO study.
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Table 53 Safety results from PETRO
Outcome How defined Effect size 95% ClI Analysis group and size Notes, comments and justifications
Exposure
DBG 50: 23.7
. DBG 150: 36.8 .
Subject-years —DBG 300:34.1 Number :fer\:tc;?lsed and
WEN: 15.8 . - .
Total treatment exposure — Exposure to study medication was in line with the
P DBG 50: N=105 randomisation schedule.
DBG 50: 83 Range =7-94 i
— DBG 150: N =166
Mean days per patient DBG 150: 81 Range =3 - 93 DBG 300: N = 161
ysperp DBG 300: 77 Range =1-95 S WEN: N 270
WEFN: 82 Range = 10 - 94 —
Bleeding Events
DBG 50: 0

Major bleeding

Major and clinically-
relevant bleeding

Number of events and
event rate (%)

Number of events and
event rate (%)

DBG 50 +ASA81:0
DBG 50 + ASA 325: 0
DBG 150: 0
DBG 150 + ASA 81: 0

DBG 150 + ASA 325: 0

DBG 300: 0

DBG 300 + ASA 81: 1 (2.9%)
DBG 300 + ASA 325: 3 (10.0%)

WEN: 0
DBG 50: 0

DBG 50 + ASA 81: 1 (4.8%)
DBG 50 + ASA 325: 1 (3.7%)

DBG 150: 9 (8.9%)

DBG 150 + ASA 81: 2 (5.6%)
DBG 150 + ASA 325: 2 (6.1%)

DBG 300: 6 (5.7%)

DBG 300 + ASA 81: 5 (14.7%)
DBG 300 + ASA 325: 6 (20.0%)

WEN: 4 (5.7%)

No variance reported

No variance reported

Number treated

DBG 50: N = 107

DBG 150: N = 170

DBG 300: N = 169
WEN: N =70

Number treated

DBG 50: N = 107

DBG 150: N = 170

DBG 300: N = 169
WEN: N =70

Major bleeding events were observed only in the DBG
300mg dose group when ASA (81mg or 325mg) was co-
administered. No major bleeds were noted in the two
lowest DBG dose groups, irrespective of ASA use. Both
lower dose DBG groups, with and without ASA
administration, and the WFN group all had no major
bleeding events reported.

Clinically-relevant bleeding events and the composite
endpoint of major and clinically-relevant bleeding
showed similar results across all the dose groups, with
further evidence that bleeding is increased when DBG
300mg bid is administered concomitantly with ASA at a
dose of at least 81mg.
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Outcome How defined Effect size 95% ClI Analysis group and size Notes, comments and justifications
As expected for any anticoagulant, increasing the DBG
. 0,

DBG%?S(?@/E% 5%) dose from 50mg bid to 150mg bid and to 300mg bid
- A (with or without ASA) caused increased bleeding. Of

DBG 50 + ASA 325: 3 (11.1%) Number treated . L
S —— interest, there does not appear to be a clinically
DBG 150: 15 (14.9%) meaningful difference in bleeding rates between the

. 0, . =

Any bleeding Number of events and DBG 150 + ASA 81: 8 (22.2%) No variance reported DBG 50: N =107 WEN control group and the 50mg bid and 150mg bid

event rate (%)

DBG 150 + ASA 325: 7 (21.2%)
DBG 300: 14 (13.3%)
DBG 300 + ASA 81: 11 (32.4%)
DBG 300 + ASA 325: 14 (46.7%)
WEN: 12 (17.1%)

DBG 150: N =170
DBG 300: N =169
WEN: N =70

DBG dose groups (with and without ASA) and the DBG
300mg bid (without ASA). The addition of ASA only led
to a clinically relevant increase in clinically relevant
bleeding in the highest dose group DBG 300mg bid.

Adverse Events

Any AEs

Serious AEs

AEs leading to
discontinuation

Deaths

Number of events (%)

Number of events (%)

Number of events (%)

Number of events (%)

DBG 50: 62 (58%)
DBG 150: 111 (65%)
DBG 300: 114 (67%)
WEN: 35 (50%)
DBG 50: 8 (7.5%)
DBG 150: 16 (9.4%)
DBG 300: 11 (6.5%)
WEN: 2 (2.9%)
DBG 50: 5 (4.7%)
DBG 150: 9 (5.3%)
DBG 300: 15 (8.9%)
WEN: 0
Only one in the DBG 300 group
death occurred after the end of
the trial

No variance reported

No variance reported

No variance reported

No variance reported

As major bleeding

As major bleeding

As major bleeding

As major bleeding

The majority of all adverse events were of mild
intensity, and were considered unrelated to treatment
by the investigators. The most frequently reported
treatment-related adverse events were contusion
(3.2% of all patients), dyspepsia (2.6%), and epistaxis
(2.4%).

Only 9 Serious AE's were considered causally related to
the study drug. Five of the reported serious AEs were
related to bleeding events: 4 with major bleeds in the
DBG 300mg group and one minor relevant bleed in the
WEFN group.

There were no deaths during the study period, but one
patient died 40 days after trial participation.

Liver Function Tests

ALT > 3x ULN

AST >3x ULN
AP > 3x ULN

Bilirubin > 3x ULN

Number of patients

Number of patients

Number of patients

Number of patients

DBG 150: 1
DBG 150 + ASA 81: 1
DBG 300: 1
DBG 300 + ASA81:1
DBG 150: 1
DBG 150 + ASA 81: 1
DBG 150 + ASA 81: 1

Nil

No variance reported

No variance reported

No variance reported

No variance reported

As major bleeding

As major bleeding

As major bleeding

As major bleeding

The liver function test data showed an incidence of
elevated ALT > 3x ULN in 4 DBG patients. Furthermore,
there were two occurrences of elevated AST and one
of elevated AP among the same four patients. There
was no occurrence of an elevated ALT or AST in
association with a substantially increased bilirubin
level. These values show that although elevations of
LFT parameters were rare, further examination in
larger trials was required.

Source: "°. Abbreviations: AE, adverse event; ALT, alanine aminotransferase; AP, alkaline phosphatase; ASA, aspirin; AST, aspartate aminotransferase; DBG, dabigatran etexilate; LFT, liver function tests;
ULN, upper limit of normal; WFN, warfarin
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Safety Summary

The dose-response for any bleeding events was not uniform for DBG, but dependent on whether
ASA was concomitantly given or not. DBG doses up to 150mg bid administered with or without
aspirin (ASA) appeared safe and comparable to full dose WFN (INR 2.0-3.0) with regard to the
observed incidence of all categories of bleeding. DBG alone at 300mg bid resulted in bleeding rates
similar to those seen with 150mg bid alone. DBG dosed at 300mg bid concomitantly with ASA

resulted in unacceptable rates of bleeding, and was associated with a risk of major bleeding.

The incidence of elevated transaminases >3xULN was 0.9% in DBG treated patients (4 of 432) and 0%
(0 of 70) in WFN treated patients. There were no reported elevations of bilirubin > 3xULN during the
study. Long-term data is provided in further details of the open label rollover extension study

(PETRO-Ex) in Appendix 14.

No patients had elevated transaminases >3xULN with bilirubin levels > 1.5 or 2x ULN. One patient
had an elevated bilirubin level after their transaminases were elevated to >3x ULN. This patient later
died of congestive heart failure. The autopsy showed only passive liver congestion consistent with
the known diagnosis of congestive heart failure. One other patient had elevated transaminases
subsequent to elevated alkaline phosphatase due to obstructive pancreatitis. This patient later was

hospitalised with ischaemic bowel and died. Neither case was considered drug-related.

A dose-response was observed for gastrointestinal discomfort/pain (abdominal discomfort,
abdominal pain, dyspepsia, gastritis, oesophageal pain) with DBG. In this category, dyspepsia was
most frequently observed for higher dosages of DBG, whereas no dyspepsia was reported for WFN.

Long-term data is provided by PETRO-Ex (Appendix 14).

The concomitant administration of DBG and ASA appeared to increase all categories of bleeding. The
incidence of major bleeding when DBG was given at a dose of 300mg bid concomitantly with ASA

was clinically unacceptable. Naturally, this higher dose was not taken forward into phase-lIIl.

DBG administered at any dose studied in this trial without ASA did not appear to result in increased

bleeding rates compared to WFN, dosed to an INR of 2.0 to 3.0.
1160.49 "°

Table 54 consolidates the results of the safety analyses from the PETRO study.

Safety Summary

T,  (v12jor bleeding events
occurred _ DBG 150mg bid group and in _ from the WFN
group. [N
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Major or clinically-relevant bleeding events occurred dose-dependently in the DBG groups, the
incidence was however lower in both DBG groups compared to the WFN group. Aspirin increased

the incidence of major or clinically-relevant bleeding events in all treatment groups including WFN.

Similarly, any bleeding events occurred dose-dependently in the DBG groups. The incidence in the
DBG 110mg bid group was similar to that in the WFN group with the incidence in the DBG 150mg bid
group slightly higher.

No patients in the DBG groups had liver function test values that exceeded even twice the upper

limit of normal range.

No serious adverse events related to the investigational drug occurred in the DBG groups.
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Safety results from Study 1160.49

Table 54
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Abbreviations: AE, adverse event; ALT, alanine aminotransferase; AP, alkaline phosphatase; AST, aspartate aminotransferase; DBG, dabigatran etexilate; ULN, upper limit of normal; WFN, warfarin
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RE'LY 1, 43, 63

Table 55 to Table 59 consolidate the results of the safety analyses from RE-LY, with Kaplan-Meier
curves for major bleeding and the most important haemorrhagic outcome, intracranial
haemorrhage, illustrated in Figure 15 and Figure 16. As outlined in Section 3, it is extremely
important to note that the analyses presented are those resulting from the re-evaluation of the RE-

LY trial' and not those from the original publication®.

Exposure to study medication was similar across all treatment groups. Overall 52% of the subjects in
the study had at least one interruption of study medication, approximately 30% of the subjects had
temporary discontinuations for less than 30 days, and 21% permanently discontinued study
medication prematurely. More subjects in the WFN group had temporary interruptions between 8
and 30 days (14.6% for WFN vs. 10%-11% for DBG), while interruptions of one day to one week were
similar across all treatments.

More subjects in the DBG groups permanently discontinued study medication. The open-label
nature of the trial, specifically that subjects and their health care providers knew who was receiving
a well-established agent, WFN, or an investigational agent, DBG, may have contributed to this
discrepancy. More subjects in the DBG 110mg bid and DBG 150mg bid groups discontinued study
medication permanently due to outcome events; however discontinuations due to major bleeds

(categorised as an outcome event) were similar across all treatments.

A lower yearly event rate for major bleeds was observed with DBG treatment compared with WFN.
Subjects treated with DBG 110mg bid had a significantly lower rate of major bleeds compared with
WFN (p=0.0026). The rate of major bleeds with DBG 150mg bid compared to WFN was not
statistically significantly different (p=0.3146). The time from randomisation to the first onset of a

major bleed is illustrated in Figure 15.

There was a significantly lower rate of life-threatening bleeds, haemorrhagic stroke and ICH for both

doses of DBG compared with WFN as follows:

Life threatening bleed

e DBG 110mg bid relative risk of 0.67 compared to WFN (p=0.0001)
e DBG 150mg bid relative risk of 0.80 compared to WFN (p=0.0305)

ICH (including haemorrhagic stroke)

e DBG 110mg bid relative risk of 0.30 compared to WFN (p<0.0001)
e DBG 150mg bid relative risk of 0.41 compared to WFN (p<0.0001)

The differences in time to ICH are illustrated in Figure 16.
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For all critical organs where bleeding events were observed, both DBG groups always had the lower
incidence rate compared to WFN, except in one case where the incidence with DBG 150mg bid was
equal to WFN (pericardial). However DBG resulted in a higher number of major Gl bleeding events
compared with WFN. The DBG 150mg bid group also had a significantly higher rate of life-

threatening Gl bleeds compared with WFN.

Minor bleeding events were reported in a lower number of DBG subjects compared with WFN. The

any bleeding events endpoint followed the same pattern.

The incidence of AEs was similar between DBG 110mg bid and DBG 150mg bid. DBG subjects had a
higher incidence of AEs considered related to treatment, as well as those resulting in
discontinuation. The incidence of serious AEs was similar across treatment groups. However, DBG
subjects had a lower incidence of fatal AEs, life-threatening AEs, and events that required

hospitalisation as compared to WFN subjects.

There did not appear to be any strong relationship between the dose of DBG and the overall
incidence of AEs or serious AEs. In general, the AE profile was similar for DBG and WFN with the

exception of Gl AEs, which were reported more frequently with DBG.

Dyspepsia and gastritis was more frequent for DBG compared with WFN. The increased risk for
dyspepsia/gastritis with DBG occurred very early on in the first few weeks and remained
approximately twice that of WFN. Two clusters were defined separately, “dyspepsia-like symptoms”
and “gastritis-like symptoms”. DBG 110mg bid patients tended to have a slightly higher incidence of
these clustered symptoms than DBG 150mg bid patients. Gastritis-like symptoms increased the

probability of a major Gl bleed by 3 to 4-fold and any bleed by 2 to 3 fold for all treatments.

Although discontinuation of treatment due to dyspepsia/gastritis was uncommon, it occurred more
frequently in DBG (2.6%, 2.6%, and 0.9% for DBG 110mg bid, DBG 150mg bid, and WFN,
respectively). The reporting of dyspepsia or gastritis as a serious AE was infrequent. Use of ASA
added slightly to the event rates for both DBG and WFN, but there is no evidence of a synergistic

effect

Although WFN subjects had the highest incidence of LFT elevations, there was no significant
difference in the risk of ALT/AST elevations of >3, >5xULN, or in association with total bilirubin of
>2xULN between DBG and WFN groups. There was no evidence of any liver toxicity issue with either

of the DBG doses.

129



Table 55 Safety analyses relating to treatment exposure reported in RE-LY

DBG 110mg bid DBG 150mg bid WFN
Mean treatment exposure — months (SD) 20.54 (9.62) 20.32 (9.76) 21.33 (8.80)
Safety analysis set: DBG 110mg bid - N = 5,983, subject years = 10,242; DBG 150mg bid - N = 6,059, subject-years = 10,261; WFN - N = 5,998, subject-years = 10,659

Source: *
Abbreviations: DBG, dabigatran etexilate; SD, standard deviation; WFN, warfarin

Outcome

Table 56 Safety analyses relating to discontinuation reported in RE-LY
DBG 110mg bid DBG 150mg bid WFN
Outcome Num.ber of Annual rate Num.ber of Annual rate Num.ber of Annual rate
patients patients patients

No treatment interruption 2,910 48.6% 2,881 47.5% 2,878 48.0%
Permanent discontinuation 1,318 22.0% 1,382 22.8% 1,073 17.9%
Reasons for permanent discontinuation — subject refused study drug 424 7.1% 459 7.6% 405 6.8%
Reasons for permanent discontinuation — outcome event 261 4.4% 246 4.1% 177 3.0%
Reasons for permanent discontinuation — minor bleed 67 1.1% 76 1.3% 37 0.6%

Reasons for permanent discontinuation — other 471 7.9% 507 8.4% 372 6.2%
Safety analysis set: DBG 110mg bid - N = 5,983, subject years = 10,242; DBG 150mg bid - N = 6,059, subject-years = 10,261; WFN - N = 5,998, subject-years = 10,659

Source: *
Abbreviations: DBG, dabigatran etexilate; WFN, warfarin

Table 57 Safety analyses relating to other adverse events reported in RE-LY
DBG 110mg bid DBG 150mg bid WFN
Outcome Num.ber of Annual rate Num.ber of Annual rate Num.ber of Annual rate
patients patients patients

Any adverse event 4,703 78.6% 4,746 78.3% 4,551 75.9%
Serious adverse events 1,263 21.1% 1,290 21.3% 1,357 22.6%
Adverse events leading to discontinuation 1,138 19.0% 1,243 20.5% 939 15.7%
Dyspepsia-like symptoms 761 12.7% 738 12.2% 354 5.9%
Gastritis-like symptoms 297 5.0% 257 4.2% 142 2.4%

Safety analysis set: DBG 110mg bid - N = 5,983, subject years = 10,242; DBG 150mg bid - N = 6,059, subject-years = 10,261; WFN - N = 5,998, subject-years = 10,659

Source: *
Abbreviations: DBG, dabigatran etexilate; WFN, warfarin
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Table 58 Safety analyses relating to haemorrhagic events reported in RE-LY

DBG 110mg bid DBG 150mg bid WFN Hazard Ratio DBG Hazard Ratio DBG
Outcome Number of Annual rate Number of Annual rate Number of Annual rate 110mg bid v WFN 150mg bid v WFN
patients patients patients (95% Cl) (95% Cl)
Major bleedin 342 2.87% 399 3.32% 421 3.57% 0.80% 0.93
) € R 2ev =77 (0.70 - 0.93) (0.81-1.07)
Life threatening major bleedin 147 1.24% 179 1.49% 218 1.85% 0.67* 0.80
gmaj g A7 97 07 (0.54-0.82) (0.66 —0.98)
Intracranial haemorrhage o o o 0.30* 0.41*
(including haemorrhagic stroke) 27 0.23% 38 0.32% 20 0.76% (0.19-0.45) (0.28-0.61)
Intracranial haemorrhage o o 0 0.32%* 0.52%*
(excluding haemorrhagic stroke) 16 0.13% 26 0.22% 49 0.42% (0.18-0.57) (0.32-0.84)
Gl major bleedin 134 1.14% 186 1.57% 125 1.07% 1.07 147
! & e =% s (0.84-1.36) (1.17 - 1.85)
Gl life-threatening bleedin 67 0.57% 94 0.79% 57 0.49% 117 1.e2"
g g =i R e (0.82-1.67) (1.17 - 2.26)
Any Gl bleedin 600 5.41% 681 6.13% 452 4.02% 1.35% 1.52%
y 8 e i e (1.19-1.53) (1.35-1.72)
Minor bleeding 1,566 13.16% 1,787 14.85% 1,931 16.37%
Any bleeding 1,754 14.74% 1,993 16.56% 2,166 18.37%

ITT analysis set: DBG 110mg bid - N = 6,015, subject-years = 11,899; DBG 150mg bid - N = 6,076, subject-years = 12,033; WFN - N = 6,022, subject-years = 11,794
* Denotes statistically significant in favour of DBG. * Denotes statistically significant in favour of warfarin

Source: *

Abbreviations: DBG, dabigatran etexilate; Gl, gastrointestinal; WFN, warfarin

Table 59 Safety analyses relating to liver function tests reported in RE-LY
DBG 110mg bid DBG 150mg bid WEFN Hazard Ratio DBG Hazard Ratio DBG
Outcome Number of Annual rate Number of Annual rate Number of Annual rate 110mg bid v WFN 150mg bid v WFN
patients patients patients (95% Cl) (95% Cl)
0.98 0.88
0, 0, 0,
ALT/AST>3xULN 118 2.0% 106 1.7% 125 2.1% (0.76 - 1.26) (0.68 - 1.14)
0.75 0.93
0, 0, 0,
ALT/AST>5xULN 36 0.6% 45 0.7% 50 0.8% (0.49 —1.15) (0.62 —1.40)
ALT/AST>3xULN and total bilirubin 0 0 0 0.55 0.69
>2xULN 1 0.2% 14 0.2% 21 0.4% (0.26 - 1.13) (0.35-1.36)

Safety analysis set: DBG 110mg bid - N = 5,983, subject years = 10,242; DBG 150mg bid - N = 6,059, subject-years = 10,261; WFN - N = 5,998, subject-years = 10,659

Source: *

Abbreviations: ALT, alanine aminotransferase; AP, alkaline phosphatase; AST, aspartate aminotransferase; DBG, dabigatran etexilate; LFT, liver function test; ULN, upper limit of normal; WFN,
warfarin
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Figure 15

Kaplan-Meier estimates of time to first major bleed*

Estimated cumulative probability

0.12

L1071

DE 1l0mg bid
DE 150mg bid

0 Warfarin
T T T T T T T T T T T
0 3 & g 12 15 18 21 24 217 30 13 16 30
Subjects at risk Time from randomization [monthe]
DE 110mg bid 6015 5905 G582f 5739 5626 5386 4515 3686 3043 2309 1405 83
DE 150mg bid 6076 5093% 5834 5733 5635 5403 4561 371le 3100 2311 1412 86
Warfarin 6022 ©5B8%7 5794 GEAE 5596 5307 4489 35731 2985 2250 1308 373 73

Abbreviation: DE, dabigatran etexilate

Figure 16 Kaplan-Meier estimates of time to first ICH
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Abbreviation: DE, dabigatran etexilate; ICH, intracranial haemorrhage.
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Table 60 and Table 61 detail the analysis of major bleeding for the pre-defined subgroup stratified
by WFN experience. The number of VKA experienced and naive subjects was similar within
treatment groups, as well as across treatment groups although exposure was less in VKA naive
subjects. The yearly event rate of major bleeding events was generally similar within treatment
groups for VKA naive and VKA experienced subjects, although VKA experienced subjects treated with

DBG 110mg bid had a slightly lower yearly rate of major bleeds compared to VKA naive subjects.

Table 62 details the results for the primary safety endpoint for selected pre-defined subgroups.
These analyses show that the trends demonstrated in the overall results are maintained across a

variety of subgroups.

Table 63 and Table 64 outline the results of the post-hoc subgroup analysis using the specified cut-

off of age 80 years as required for the economic model.
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Table 60

Safety results relating to treatment exposure (mean months per patient) by VKA experience subgroup from RE-LY

Outcome DBG 110mg bid DBG 150mg bid WFN
VKA-naive (SD) 19.38 (9.08) 19.19 (9.20) 19.72 (8.51)
VKA-experienced (SD) 21.71(9.99) 21.45 (10.17) 23.02 (8.77)

Safety analysis set (naive): DBG 110mg bid - N = 2,990, subject years = 4,828; DBG 150mg bid - N = 3,019, subject-years = 4,829; WFN - N = 3,082, subject-years = 5,064
Safety analysis set (experienced): DBG 110mg - N = 2,991, subject years = 5,411; DBG 150mg bid - N = 3,039, subject-years = 5,432; WFN - N = 2,916, subject-years = 5,595

1
Source:

Abbreviations: DBG, dabigatran etexilate; SD, standard deviation; VKA, vitamin-K antagonist; WFN, warfarin

Table 61 Safety results relating to major bleeding by VKA experience subgroup from RE-LY
DBG 110mg bid DBG 150mg bid WEFN Hazard Ratio DBG Hazard Ratio DBG
Outcome Number of Annual rate Number of Annual rate Number of Annual rate 110mg bid v WFN 150mg bid v WFN
patients patients patients (95% Cl) (95% Cl)
0.87 0.94
- 1 9 9 9
VKA-naive 176 3.11% 190 3.33% 205 3.57% (0.71—1.07) (0.77-1.14)
0.74* 0.93
. i () 0, 0,
VKA-experienced 166 2.66% 209 3.30% 216 3.57% (0.60—0.91) (0.76—1.12)
p-value for interaction 0.4705

ITT analysis set (naive): DBG 110mg bid - N = 3,005, subject-years = 5,659; DBG 150mg bid - N = 3,028, subject-years = 5,700; WFN - N = 3,093, subject-years = 5,744
ITT analysis set (experienced): DBG 110mg bid - N = 3,008, subject-years = 6,236; DBG 150mg bid - N = 3,047, subject-years = 6,331; WFN - N = 2,929, subject-years = 6,050
* Denotes statistically significant in favour of DBG

1
Source:

Abbreviations: DBG, dabigatran etexilate; ITT, intention to treat; VKA, vitamin K antagonist; WFN, warfarin
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Table 62 Safety results of the primary endpoint for selected pre-defined subgroups
DBG 110mg bid DBG 150mg bid WEFN Hazard Ratio DBG Hazard Ratio DBG
Outcome Number of Annual rate Number of Annual rate Number of Annual rate 110mg bid v WFN 150mg bid v WFN
patients patients patients (95% Cl) (95% Cl)
0.33* 0.36*
0, ) 0,
Age < 65 years 16 0.81% 18 0.88% 45 2.43% (0.19 - 0.59) (0.21-0.62)
0.70* 0.80
0, 0, 0,
65 < Age <75 122 2.29% 135 2.60% 170 3.24% (0.56—0.89) (0.64 - 1.00)
1.01 1.18
[v) 0, 0,
Age >75 204 4.44% 246 5.12% 206 4.39% (0.83 - 1.23) (0.98 —1.43)
0.80* 0.93
[ 0, ()
Male 225 2.92% 258 3.37% 273 3.63% (0.67 - 0.96) (0.78— 1.26)
0.80 0.94
0, 0, 0,
Female 117 2.79% 141 3.23% 87 3.46% (0.63 - 1.03) (0.74—1.18)
0.75* 0.75*
0, 0, 0,
BMI < 25 114 3.77% 100 3.33% 130 4.42% (0.58 - 0.98) (0.58 - 0.98)
0.91 0.91
0, 0, 0,
25 <BMI <30 117 2.50% 150 3.10% 157 3.39% (0.73—1.14) (0.73—1.14)
1.11 1.11
0, 0 0,
30<BMI <35 65 2.45% 96 3.52% 86 3.22% (0.83 — 1.48) (0.83 — 1.48)
1.18 1.18
0, 0, 0,
BMI > 35 46 3.03% 53 3.66% 48 3.12% (0.80 - 1.74) (0.80 - 1.74)
0.92 1.07
.. _ . 0, 0, 0,
Ethnicity class - white 255 3.02% 297 3.48% 275 3.28% (0.78 - 1.09) (0.91—1.26)
0.23 0.60
HPS _ 0, 0, 0,
Ethnicity class — black 2 2.02% 6 4.99% 10 8.23% (0.05—1.03) (0.22 - 1.65)
0.58* 0.59*
Pt — H 0, 0, 0,
Ethnicity class — Asian 41 2.25% 42 2.26% 68 3.80% (0.39— 0.86) (0.40 - 0.86)
0.63* 0.79
Pt — 0, 0, 0,
Ethnicity class — other 44 2.88% 54 3.57% 68 4.52% (0.43-0.92) (0.55—1.13)
0.81* 0.94
. . . _ 0, 0, 0,
Hispanic or Latino — No 330 2.95% 382 3.38% 402 3.62% (0.70-0.94) (0.81 - 1.08)
0.60 0.86
. . . _ 0, 0, 0,
Hispanic or Latino — Yes 12 1.66% 17 2.37% 19 2.75% (0.20—1.23) (0.45 — 1.66)
CrCL (ml/min) < 30 0 0.00% 7 13.31% 0 0.00% Unreliable result Unreliable result
1.00 0.94
1 0, 0, 0,
30 < CrCL (ml/min) < 50 120 5.65% 116 5.27% 112 5.68% (0.77 - 1.29) (0.72-1.21)
0.76* 0.89
i 0, [V 0,
50 < CrCL (ml/min) < 80 154 2.87% 182 3.34% 206 3.78% (0.55 — 1.05) (0.73-1.08)
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CrCL (ml/min) > 80 57 1.48% 80 2.09% 94 2.49% (0.65?.—971.46) (0.63'_8?13)
Regions — USA, Canada 186 4.19% 217 4.81% 209 4.72% (0.7;)?2.08) (0.851.?31.24)
Regions — Central Europe 24 1.74% 25 1.84% 24 1.77% (0.52'_991.74) (0.5391.82)
Regions — Western Europe 58 1.87% 73 2.33% 80 2.59% (0153'_721.01) (0.6((5)?3.24)
Regions — Latin America 11 2.01% 15 2.72% 17 3.18% (0.28'??34) (0.4??'_8?72)
Regions — Asia 39 2.22% 39 2.17% 66 3.82% (0.3(5)9.5—75.85) (0.3(2)3.57;.84)
Regions — Other 24 3.60% 30 4.42% 25 3.79% (0.53?2.67) (0.7;'_12.02)

ITT analysis set: Please refer to the clinical trial report1 for details of the subject-years for each subgroup

* Denotes statistically significant in favour of DBG

Source: ¥

Abbreviations: Cl, confidence interval; CrCL, creatinine clearance; DBG, dabigatran etexilate; ITT, intention to treat; MI, myocardial infarction; SE, systemic embolism; TIA, transient ischaemic
attack; WFN, warfarin
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Table 63

Safety results for the less than 80 years of age subgroup

DBG 110mg bid DBG 150mg bid WEFN Hazard Ratio DBG Hazard Ratio DBG
Outcome Number of Annual rate Number of Annual rate Number of Annual rate 110mg bid v WFN 150mg bid v WFN
patients patients patients (95% Cl) (95% Cl)
ICH (excluding haemorrhagic o o 0.48*
stroke) i I 17 0-17% 35 0-35% (0.27-0.85)
0.93
0, 0,
ECH [ | [ ] 252 2.52% 268 2.71% (078 1.11)
*
Minor bleeds [ ] [ 1,390 13.88% 1,587 16.06% o 8%.si60 o

ITT analysis set: DBG 110mg bid - N = 5,044, subject-years = 10,034; DBG 150mg bid - N = 5,019, subject-years = 10,014; WFN - N = 5,034, subject-years = 9,881

* Denotes statistically significant in favour of DBG

80
Source:

Abbreviations: DBG, dabigatran etexilate; ECH, extracranial haemorrhage; ICH, intracranial haemorrhage; WFN, warfarin.

Table 64 Safety results for the greater than 80 years of age subgroup
DBG 110mg bid DBG 150mg bid WEFN Hazard Ratio DBG Hazard Ratio DBG
Outcome Number of Annual rate Number of Annual rate Number of Annual rate 110mg bid v WFN 150mg bid v WFN
patients patients patients (95% Cl) (95% CI)
ICH (excluding haemorrhagic o o 0.29*
stroke) 4 0.21% I - 14 0.73% (0.10-0.88)
1.447
0, 0,
ECH 93 4.99% [ ] [ 67 3.50% (1,05 1.97)
0.91
1 0, 0,
Minor bleeds 308 16.51% [ | [ ] 344 17.98% (0.78-1.07)

ITT analysis set: DBG 110mg bid - N = 917, subject-years = 1,866; DBG 150mg bid - N = 1,057, subject-years = 2,019; WFN - N = 988, subject-years = 1,913

* Denotes statistically significant in favour of DBG. » Denotes statistically significant in favour of WFN

80
Source:

Abbreviations: DBG, dabigatran etexilate; ECH, extracranial haemorrhage; ICH, intracranial haemorrhage; WFN, warfarin.
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5.9.3 Give a brief overview of the safety of the technology in relation to the decision
problem.

Bleeding

In the RE-LY study DBG resulted in lower rates of major bleeding events compared with WFN,
significantly reducing the risk by 20% with DBG 110mg bid (p=0.0026) and 7% with DBG 150mg bid
(p=0.3146). Of particular note, both DBG doses resulted in a significantly lower risk of the most
serious bleeding events. Life-threatening bleeds were reduced by 33% and 20% for DBG 110mg bid
(p = 0.0001) and 150mg bid (p = 0.0305) respectively. The corresponding relative risk reductions for
haemorrhagic stroke were marked; 69% (p = 0.001) and 74% (p < 0.0001), with similar marked

reductions of 70% and 59% for intracranial haemorrhage (both p < 0.0001).

It is worth noting that fear of major bleeding, particularly intracranial haemorrhage, is a major factor
in the decision of whether to treat with WFN (or sub-optimally with aspirin). That the 150mg bid
regimen demonstrated improved safety compared to WFN with respect to these most serious of
bleeding events whilst also being significantly better than WFN at preventing ischaemic stroke, is a

groundbreaking result.

DBG treatment resulted in less than half the incidence of major bleeds in a critical area or organ
compared with WFN, including symptomatic intracranial bleeds. However DBG resulted in a higher
incidence of major gastrointestinal bleeds compared with WFN. In general, VKA use prior to entering
the trial did not appear to influence the time to first major bleed or the yearly event rate across all

treatment groups.
Other AEs

Subjects treated with DBG had a slightly higher incidence of AEs compared with WFN.
Gastrointestinal adverse events (in particular dyspepsia and gastritis-like symptoms) were reported
more frequently with DBG. The risk for dyspepsia/gastritis with DBG generally occurred in the first
few weeks of treatment and remained approximately twice that of WFN. However, serious AEs or

discontinuations due to dyspepsia/gastritis were infrequent.

Serious AEs were slightly lower for the DBG groups and were consistent with an elderly population

with AF receiving anticoagulant therapy.

There was no evidence of a class effect with respect to liver function test (LFT) elevations and direct
thrombin inhibition. The risk for LFT elevations was in fact greater for WFN compared with DBG
across the spectrum of measurements, from minor elevations (ALT/AST 1 to 3xULN) to the most

severe (ALT/AST elevations up to 10xULN or ALT/AST >3xULN associated with total bilirubin >2xULN).
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Rates of ALT/AST 3xULN were 2.0%, 1.7% and 2.1% for DBG 110mg, DBG150mg and WFN

respectively. The corresponding rates for ALT/AST >3xULN associated with total bilirubin >2xULN

were 0.2%, 0.2% and 0.4%.

It can be concluded that the efficacy benefits demonstrated in Section 5.5 are achieved without any

significant safety penalty. Indeed in the case of the 150mg bid dose significant efficacy benefits are

accompanied by significant improvements in the most serious major bleeding events, which can be

considered a groundbreaking result.

5.10

5.10.1

Interpretation of clinical evidence

Please provide a statement of principal findings from the clinical evidence
highlighting the clinical benefit and harms from the technology.

In summary, the main findings of the pivotal RE-LY trial were the following:

DBG 150mg bid

Demonstrated to be superior to WFN with regards to the primary efficacy endpoint of all
stroke and systemic embolism (35% relative risk reduction, p < 0.0001)

Associated with a significantly lower rate of ischaemic stroke compared to WFN (25%
relative risk reduction, p = 0.0296)

Non-inferior to WFN with respect to the primary safety endpoint of major bleeding

Significantly reduced intracranial haemorrhage compared to WFN (59% relative risk
reduction, p < 0.0001)

Significantly reduced haemorrhagic stroke compared to WFN (73% relative risk reduction, p
<0.0001)

Significantly reduced life-threatening bleeds compared to WFN (20% relative risk reduction,
p = 0.0305)

Associated with a reduction in all-cause mortality approaching statistical significance
compared to WFN (12% relative risk reduction, p = 0.0517)

Significantly reduced vascular death compared to WFN (15% relative risk reduction, p =
0.0430)

Associated with higher rates of gastrointestinal major bleeding compared to WFN (47%
relative risk increase, p = 0.0008)

The only other adverse event that occurred more frequently with DBG 150mg bid compared
to WFN was dyspepsia/gastritis (15.5% compared to 7.8%).

Higher rate of discontinuation compared to WFN (22.8% compared to 17.9%)

DBG 110mg bid

Non-inferior to WFN with regards to the primary efficacy endpoint of all stroke and systemic
embolism

No statistically significant difference in ischaemic stroke compared to WFN
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e Superior to WFN with respect to the primary safety endpoint of major bleeding (20% relative
risk reduction, p = 0.0026)

e Significantly reduced intracranial haemorrhage compared to WFN (70% relative risk
reduction, p <0.0001)

e Significantly reduced haemorrhagic stroke compared to WFN (69% relative risk reduction, p
< 0.0001)

e Significantly reduced life-threatening bleeds compared to WFN (33% relative risk reduction,
p =0.0001)

e Reduced all-cause mortality compared to WFN, but difference not statistically significant
e Reduced vascular death compared to WFN, but difference not statistically significant
e Not statistically significantly different to WFN in terms of gastrointestinal major bleeding

e The only other adverse event that occurred more frequently with DBG 110mg bid compared
to WFN was dyspepsia/gastritis (16.4% compared to 7.8%).

e Higher rate of discontinuation compared to WFN (22.0% compared to 17.9%)

Overall it can be concluded that DBG offers significant and clinically meaningful efficacy benefits
without any significant safety penalty. Indeed in the case of the 150mg dose significant efficacy
benefits are accompanied by significant improvements in the most serious major bleeding events,

which can be considered a groundbreaking result.

5.10.2 Please provide a summary of the strengths and limitations of the clinical-
evidence base of the intervention.

RE-LY as a groundbreaking trial

The RE-LY trial is the largest ever performed in this therapeutic area, with over 18,000 patients
randomised, two years of median follow-up and only 0.5% of patients lost to follow-up. INR control
in WFN patients (64% time in therapeutic range) was comparable to other clinical trials, meaning
that DBG was compared to what could be considered well-controlled WFN, especially considering
the greater proportion of WFN-naive patients recruited to RE-LY. Such levels of INR control are

unlikely to be seen in routine practice.

These factors should all be regarded as indicators of a powerful, well-designed and robustly
performed clinical trial. The recent FDA advisory panel decision (9 to 0 in favour of recommending
DBG) further demonstrates that the impressive results of the RE-LY trial stand up to intensive

scrutiny.

PROBE design of the RE-LY trial

The RE-LY trial employed a Prospective, Randomised, Open-Label, Blinded Endpoint (PROBE) design
% This is an obvious departure from the usual gold standard clinical trial design which would blind

participants and investigators to treatment allocation. Anticoagulation presents specific challenges
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in this regard, particularly in the requirement for regular INR tests for patients receiving WFN. Whilst
it is possible to conduct a double-blind, double-dummy trial with the use of matched placebos and
sham INR tests (as seen for example in SPORTIF V%) this can be complex, troublesome and even
undesirable. The PROBE design used for RE-LY remains an attractive, practical and robust option for
several reasons:
e More representative of real-life differences in management of DBG and WFN, which would
be impossible to recreate in a double-blind, double-dummy study

e Allows anticoagulation—related outcome events to be managed most appropriately
according to the treatment received

e Open label design has been used in most placebo-controlled WFN trials, with no apparent
difference in effects compared to a double-blind methodology

Since the high subject numbers required for the RE-LY trial necessitated robust recruitment, an
open-label design was chosen as the most appropriate design, with the incorporation of extensive

measures to minimise bias. These measures included:

e Blinded adjudication of events by at least two independent adjudicators

e Database and data handling assigned to an academic group independent from the sponsor
e Blinding of sponsor and trial management personnel to “by treatment” analyses during trial
e Monitored by DSMB

e CRF construction to elicit events based on investigations and other assessments performed
by the site

The following measures were used to minimise reporting bias:

e Objective, clinically relevant outcomes

e Blinded DBG doses

e Categorisation of all hospitalisations

e Patient stroke and bleeding questionnaires at each visit

e Blinded review of TIAs for possible under-reporting of strokes

e Review of adverse events for terms that suggested un-reported stroke or bleed

e Screening of haemoglobin changes in laboratory data for possible under-reporting of major
bleeds

e Evaluating reports of anaemia for possible events

In addition, the following procedures were implemented to reduce the potential for bias in the

reporting and assessment of the primary and secondary events:

1. Clearly defined objective outcomes: The primary and secondary outcomes of the study were
clinically relevant events for which objective documentation was obtained. Standard, widely
accepted definitions that relied on objective documentation were used.

2. Blinded adjudication committee(s): All outcome events, including major bleeds, were
adjudicated by adjudication experts blinded to the treatments used. Blinding of all event
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documentation was performed prior to adjudication. Key documents for major bleeds (not
necessarily fatal bleeds) and "other" endpoints, i.e., TIAs, were provided for adjudication.
This committee reported to the Steering Committee. Records of all adjudication decisions
and of Adjudication Committee meeting minutes were maintained.

3. Blinded DBG doses: Two different doses of DBG were tested. The dose of DBG was blinded
by the use of matching capsules.

4. Screening of all hospitalisations: In order to ensure that all stroke, systemic embolism, and
other study outcome events were appropriately reported, all hospitalisations were recorded
with the reason for admission.

5. Patient Stroke/Bleeding Questionnaire: A questionnaire querying subjects for signs and
symptoms of stroke and bleeding was administered at each visit. The goal was to reduce the
possibility of the under-reporting of strokes, TIAs, and bleeding events. All symptoms were
evaluated, and, if potentially consistent with a study event were referred to the adjudication
committee.

6. Review of Transient Ischemic Attack: All reported TIA events were adjudicated for possible
upgrade to stroke.

7. Review of data for clinical events: Any adverse event that indicated a potential loss of
neurological function, such as unilateral weakness, loss of vision, or sensory disturbance,
triggered a request for more information from the centre for event adjudication if
potentially consistent with a study event. Any decrease in haemoglobin levels of >2 g/dL was
similarly investigated.

8. Data handling and tabulations: During the course of the trial, the Co-ordination Centre (PHRI,
McMaster University, Hamilton, Canada) was responsible for the management of the data.
By-treatment data tabulations were not done during the course of the trial other than for
the DSMB, and that was managed by a statistician removed from the trial team. Key
personnel involved with data collection and day-to-day operations did not have access to the
randomisation code.

In addition, no member of the Steering Committee, the Operations Committee (which, comprised in
the majority by leading academics, also formed part of the Steering Committee), or the sponsor had
access to any by-treatment analyses of data during the course of the trial. Individual subject
information may have been accessible e.g., when receiving Serious Adverse Events or queries from
sites or management of INR control. Separate independent review of the process for managing and
maintaining blinding was conducted. This review concluded that the blinding was scrupulous and the
emerging trends in the data were unknown to the study leadership or to all personnel involved in

the day-to-day operations of the trial at the time of making key decisions.

Importantly, it can be argued that any bias arising from the PROBE design would most likely be
against DBG. Investigators and patients are more likely to be sensitive to adverse events occurring
with a new, as yet unapproved, study medication, and more comfortable in dealing with familiar

issues arising due to WFN use.

5.10.3 Please provide a brief statement of the relevance of the evidence base to the
decision problem. Include a discussion of the relevance of the outcomes
assessed in clinical trials to the clinical benefits experienced by patients in
practice.
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Clinical Endpoints

The pivotal RE-LY trial examined each of the outcomes that are clinically relevant within the
therapeutic area for stroke prevention in AF. The goal of anticoagulation therapy is to prevent stroke
(and systemic embolism); this was the primary outcome measure in RE-LY. The major drawback of
anticoagulation therapy is the increased risk of bleeding events; major bleeding was the primary
safety endpoint. Each of the primary endpoints was further disaggregated by type/site and severity

of stroke and major bleed.

In addition, RE-LY examined a series of secondary endpoints (both efficacy and safety) that should be
considered for a patient group that is predominantly elderly and often with several co-morbidities.
These include mortality (vascular and all-cause), myocardial infarction, pulmonary embolism and

hospitalisation.

Other safety indicators were also closely examined. These include gastrointestinal bleeding and
discomfort (dyspepsia and gastritis). In addition, a previous direct thrombin inhibitor, ximelagatran,
was withdrawn due to elevated liver toxicity. Liver Function Tests were scrupulously analysed in RE-

LY to investigate any potential class effect.
Subgroups

There is a clear dose response relationship between the lower and higher doses of DBG in the RE-LY
trial. Whilst both doses were shown to be efficacious and safe compared to well-controlled WFN, as
would be expected the higher dose offered increased efficacy whereas the lower dose offered
corresponding increased benefits in terms of safety. Subgroup analyses were therefore performed to
investigate any potential stratification of patients that may be appropriate for one or other of the
doses. This is clearly appropriate given the likely delineation of the doses in the SmPC and therefore

routine use in England and Wales.
INR control and setting

The efficacy and safety of WFN depends upon regular monitoring of INR and periodic adjustment of
dose to keep the INR in the therapeutic range (INR 2-3). The time in therapeutic range (TTR)
summarises the control of WFN over time. In a non-inferiority trial, comparison of a test treatment
against well-controlled WFN ensures that a conclusion of efficacy (or safety) similar to standard
treatment is not based on a drug that is given sub-optimally. If the TTR is low then efficacy and
safety of WFN will decrease. In such a situation, it will be easier for a test agent to do as well as WFN
and thus conclude non-inferiority when in fact it may not be as effective or as safe as well-controlled
WEFN. Therefore it is important that the TTR in RE-LY is reflective of the best quality of WFN control

in order that the results of the trial are generalisable.
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The mean TTR for WFN in RE-LY was 64.4% (median 67.3%). This is comparable to recent large
studies of WFN in AF 3% 8 8% 91106 qagpite a high proportion of WFN-naive subjects in RE-LY, which
are more difficult to control. In RE-LY the mean TTR was 7.1% to 12.3% less in VKA naive subjects for

the first 9 months of the study, and 5.4% less overall (61.6% TTR vs. 66.9% TTR).

Studies have shown that the consistency of adequate anticoagulation with WFN and other VKAs is
lower in the community than in clinical trials. In a systematic review by van Walraven and colleagues,
patients managed in the community spent significantly less time within the therapeutic INR range
compared with patients within randomised clinical trials (56.7% vs 66.4%; P<0.0001) '’ In the worst
performing sub-group (i.e. those treated with VKAs by community physicians without self-

monitoring of INR), patients spent half of their time outside the therapeutic range.

However, in the same report many of the study groups that were classified as community-based or
clinic-based were from randomised trials, thus potentially underestimating the time spent outside
the target INR range in clinical practice. Therefore Dolan et al. conducted a systematic review of 22

108

studies in VKA-treated patients with AF to overcome this limitation™ . In this analysis, the overall

proportion of time spent within the target INR range was 61.3% (95% Cl 58.8-63.8; P<0.00001).

Therefore it can be said with some confidence that the level of INR control seen in RE-LY is at least

comparable with that likely to be seen in routine clinical practice.

5.10.4 Identify any factors that may influence the external validity of study results to
patients in routine clinical practice; for example, how the technology was used in
the trial, issues relating to the conduct of the trial compared with clinical practice,
or the choice of eligible patients. State any criteria that would be used in clinical
practice to select patients for whom treatment would be suitable based on the
evidence submitted. What proportion of the evidence base is for the dose(s)
given in the SPC?

The RE-LY trial compares DBG with the gold standard of care, dose-adjusted WFN. The use of WFN in
this indication is based on a risk-benefit decision between the perceived benefit of preventing
stroke, compared to the perceived risk of anticoagulation-related bleeding events. In England and
Wales, the relevant NICE clinical guideline is guideline number 36™. It advocates a stroke risk

algorithm (Figure 2) with moderate to high risk patients considered for anticoagulation therapy.

Moderate to high risk is defined in patients with a previous stroke or TIA or other stroke risk factors
(age over 65 years, hypertension, diabetes, heart failure or left ventricular dysfunction, which loosely
follows the recognised CHADS, risk assessment) *’. The RE-LY trial inclusion criteria, as outlined in
Section 3, match up well with these criteria meaning that the population in RE-LY is of a similar risk

profile to English and Welsh patients recommended for WFN treatment.
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Another guideline from the European Society of Cardiology™* (published on 29" August 2010) further
advocate the use of stroke risk stratification algorithms that closely reflect that used in the RE-LY
trial.

In a recent Scottish audit by QIS '*

it was indicated that approximately 53% of AF patients are
receiving WFN. Of the remaining 47% of patients, a significant majority receive aspirin or other
antithrombotic therapy (the audit suggests that almost 92% of AF patients receive some form of
antithrombotic). Some of these patients will be lower risk patients indicated for aspirin, however a
sizeable number are likely to be of sufficiently high stroke risk to warrant treatment with WFN.
Patients may refuse WFN due to the lifestyle change necessitated by drug-drug and drug-food
interactions and/or continual INR testing and dose adjustment. Others may not be able to be

adequately controlled on WEFN. It is not unreasonable to assume that this pattern may also be

reflected in England and Wales. There are no other therapeutic alternatives to WFN.

Therefore it is clear that clinical guidelines and recent audit data suggest that the design and
comparison of the RE-LY trial make it applicable to clinical practice in England and Wales. The
patients included in the trial match the risk profile of those indicated for WFN. Further, the RE-LY
trial addresses a key unmet need in routine practice (the sub-optimal treatment of patients facing an
unnecessarily high stroke risk because they are eligible for WFN but are not willing or able to receive

it).
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6 Cost effectiveness

6.1 Published cost-effectiveness evaluations

Identification of studies

6.1.1 Describe the strategies used to retrieve relevant cost-effectiveness studies from
the published literature and from unpublished data held by the manufacturer or
sponsor. The methods used should be justified with reference to the decision
problem. Sufficient detail should be provided to enable the methods to be
reproduced, and the rationale for any inclusion and exclusion criteria used
should be provided. The search strategy used should be provided as in
section 9.10, appendix 10.

Search Strategy

A comprehensive search strategy was designed to retrieve relevant studies from published

literature. The following databases were examined from 1990 up to 5" July 2010:

e Embase
e Medline
e Medline ® In-process
e NHSEED
e EconLIT

The search strategies incorporated keyword terms, subject index headings (MESH for terms for
Medline ® In-process, NHS EED; EMTREE terms for Embase) and the relationship between the search
terms (by using Boolean operators). The study design filter used for Embase/Medline was adapted

from SIGN filters and validated in house.

The search was limited to the last 20 years in order to capture the most up to date and therefore the
most relevant studies. In addition, the manufacturer’s internal literature databases, BILIT and pre-

BILIT were searched up to 5" July 2010.

The search strategies used for each database are shown in Appendix 10 along with the following
information: database searched, interface, date on which search was conducted, and date span of

search.

In addition to the search of literature databases, the following conference proceedings were hand

searched:

e ISPOR Annual International Meeting 2008 and 2009
e |SPOR Annual European Congress 2008 and 2009
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Eligibility Criteria

To be included in this review, studies were required to meet the eligibility criteria (Table 65).

Table 65 Eligibility criteria

Criteria

Rationale

Patient population and intervention

Disease: atrial fibrillation

As per the decision problem

Gender: male/female

As per the decision problem

Age group: adults (> 18 years)

As per the decision problem

Race: any

As per the decision problem

Aim of treatment: Stroke prevention

Only studies examining the prevention of stroke in AF are
relevant to the decision problem. Other studies relating to
different treatment goals, such as rate or rhythm control, are
not relevant to the review.

Intervention: Dabigatran etexilate (primary study
question)

Only studies including DBG are relevant to the decision
problem.

Study design

Economic evaluation (cost-effectiveness, cost-utility,
cost-benefit and cost-minimisation analyses)

As per the decision problem

Publication timeframe

1990 onwards for literature searches

Given the changing nature of knowledge and strategies in
stroke prevention in AF over the past decades, it is reasonable
to restrict the review to studies published over the past 20
years.

Language restrictions

English only

This is simplifying criteria for the review, however it is not
expected that the restriction would limit results substantially.

Abbreviations: AF, atrial fibrillation; DBG, dabigatran etexilate.

First pass of citations

Duplicates of citations (due to overlap in the coverage of the databases) were excluded. The

remaining citations were first screened based on the abstract supplied with each citation. Those that

did not match the eligibility criteria were excluded at ‘first pass’; where unclear, citations were

included. First pass involved screening of abstracts in parallel by two independent reviewers, with

reconciliation of any differences by a third independent reviewer.

Full-text copies of all references surviving the first pass were obtained at this stage.

Second pass of citations

The eligibility criteria were applied to the full-text citations in parallel by two independent reviewers,

with reconciliation of any differences by a third independent reviewer. Where appropriate, any

included studies were to be categorised by study design during the second pass.

Extraction strategy

Any studies included following ‘second pass’ were to be extracted to pre-defined data extraction
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grids. Data from studies were to be extracted in parallel by two independent reviewers, with

reconciliation of any differences by a third independent reviewer.

If more than one publication was identified describing a single trial, the data were to be compiled

into a single entry in the data extraction table to avoid double counting.
Quality assessment

The methodology of included and extracted studies was to be assessed using a format based on

Drummond and Jefferson’s checklist**°.

Results

The search of the literature yielded 1,251 citations. Two additional citations were identified through
the hand searching of the conferences. De-duplication resulted in the removal of 85 overlapping

citations. The titles and abstracts of the remaining 1,168 citations were reviewed for relevance.

Following first pass, 79 potentially relevant references were identified. Full-text reports of these
citations were obtained for more detailed evaluation. Following detailed examination of the reports

in the second pass, all the remaining 79 studies were excluded.

The flow of studies in the systematic review is presented in Figure 17.
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Figure 17 PRISMA flow diagram for search of economic studies

1251 records
identified through
database searching

2 records identified
through conference
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1168 records after duplicates
removed

[ Included ][ Eligibility ] [ Screening ] [ Identification]

1168 records screened

w

1089 records
excluded

79 full-text articles assessed
for eligibility

-

79O articles
excluded

0 studies relevant to decision
problem

The reasons for exclusion at second pass are detailed in Table 66. Many of the studies had multiple

reasons for exclusion; only one reason is presented for each in the table.

Table 66 Reasons for exclusion at second pass

Reason Number of citations
Intervention a4
Indication 15

Patient population 13

Review / editorial 2

Study design 2

Copy / duplicate 1

Disease area (i.e. not AF) 2

The full list of studies excluded at second pass is included as a separate file in Appendix 10. As no

studies relevant to the decision problem were identified, a de novo economic evaluation is required.
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Description of identified studies

6.1.2

Provide a brief overview of each study, stating the aims, methods, results and
relevance to decision-making in England and Wales. Each study’s results should
be interpreted in light of a critical appraisal of its methodology. When studies
have been identified and not included, justification for this should be provided. If
more than one study is identified, please present in a table as suggested below.

Not applicable.

6.1.3

Please provide a complete quality assessment for each cost-effectiveness study
identified. Use an appropriate and validated instrument, such as those of
Drummond and Jefferson (1996)? or Philips et al. (2004)°. For a suggested
format based on Drummond and Jefferson (1996), please see section 9.11,
appendix 11.

Not applicable.

6.2

Patients
6.2.1

De novo analysis

What patient group(s) is(are) included in the economic evaluation? Do they
reflect the licensed indication/CE marking or the population from the trials in
sections 1.4 and 5.3.3, respectively? If not, how and why are there differences?
What are the implications of this for the relevance of the evidence base to the
specification of the decision problem? For example, the population in the
economic model is more restrictive than that described in the (draft) SPC/IFU
and included in the trials.

The patient population included in the economic evaluation is adult patients diagnosed with non-

valvular AF, at risk of stroke or systemic embolism and eligible for anticoagulation treatment. The

population reflects patients eligible for the RE-LY trial ** and mirrors other stroke risk stratification

schema such as CHADS, /.

To be eligible for inclusion to the RE-LY trial patients must have had documented AF and at least one

of the following stroke risk factors:

e Previous stroke, TIA or systemic embolism

e Left ventricular ejection fraction of less than 40%

e Symptomatic heart failure of New York Heart Association class Il or higher within 6 months
before screening

e Age of at least 75 years

e Age of 65 to 74 years plus diabetes mellitus, hypertension, or coronary artery disease.

2 Drummond MF, Jefferson TO (1996) Guidelines for authors and peer reviewers of economic submissions to the
BMJ. The BMJ Economic Evaluation Working Party. British Medical Journal 313 (7052): 275-83.

® Philips Z, Ginnelly L, Sculpher M, et al. (2004) Quality assessment in decision-analytic models: a suggested
checklist (Appendix 3). In: Review of guidelines for good practice in decision-analytic modelling in health
technology assessment. Health Technology Assessment 8: 36.
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Consequently, patients could be enrolled with a CHADS, score of 0 or 1.

Two doses of dabigatran etexilate (DBG) were studied in the RE-LY trial, 110mg bid and 150mg bid.

The economic evaluation examines two different approaches to the use of these doses, as described

in Table 67.

Table 67 Definitions for DBG interventions used in the economic evaluation
Reference | DBG Regimen

1 DBG 150mg bid for all eligible patients (Denoted as “All RE-LY”)

2 DBG 110mg bid for all eligible patients (Denoted as “All RE-LY”)

3 Stratified use of the two DBG doses as follows:

a) Patients aged less than 80 years at baseline initiated on DBG 150mg bid and switched to DBG
110mg bid at age 80 (Denoted as “DBG Sequence”)
b) Patients aged at least 80 years at baseline initiated on DBG 110mg bid (Denoted as “DBG >80")

Abbreviation: DBG, dabigatran etexilate

| ** and will provide cost-

Interventions 1 and 2 follow the original design of the RE-LY tria
effectiveness estimates for each DBG dose in a general, eligible AF population. However, given the
clear dose-response demonstrated in Sections 3 and 4, it is clear that one or other of the doses may
be more appropriate in patients of differing risk profiles. Therefore intervention 3 targets each dose
within a specific patient population as per the current proposed SPC, thereby increasing the overall

capacity to benefit.

The baseline characteristics of the three populations modelled in the economic evaluation, based on
the RE-LY trial, are presented in Table 68. As would be expected, the characteristics of the sequence
subgroup populations are younger and more male (3a) or older and more female (3b) than the

overall population from RE-LY (1 and 2).

Table 68 Baseline characteristics of the modelled populations
Analysis Gender (% male) Mean age (years) CHADS, breakdown
0:2.5%
1:29.4%
0,
1and 2. DBG 150 or DBG 110 63.6% 71.0 2: 35.6%
3+:32.5%
0:3.0%
1:32.6%
0,
3a. DBG Seq <80 65.0% 69.1 2:34.4%
3+:30.0%
0: 0% (by rule)
1:13.5%
> 0,
3b. DBG Seq =80 57.1% 82.9 2:41.7%
3+:44.7%
Abbreviation: DBG, dabigatran etexilate; Seq, sequence.
Source: %
Model structure
6.2.2 Please provide a diagrammatical representation of the model you have chosen.

A stylised schematic of the economic model structure is illustrated in Figure 18.
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Figure 18 Schematic of the model structure*
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* Developed from the paper by Sorensen (2009), Figure 1M,

Abbreviations: AMI, acute myocardial infarction; DL, disability level; HS, haemorrhagic stroke; ICH, intracranial
haemorrhage; IS, ischaemic stroke; SE, systemic embolism; TIA, transient ischaemic attack

Non-clinical
Discontinuation?

6.2.3 Please justify the chosen structure in line with the clinical pathway of care
identified in section 2.4.

Given the chronic nature of AF and the potential changes in health status over time, it was
considered appropriate to employ a Markov cohort simulation model. This was chosen for several
reasons. First, it enables transparent representation of the diverse health states relevant to
anticoagulation therapy in AF patients and the transitions between them. Second, it is a commonly

ML 125 Third, compared to individual simulation, Markov

used approach in this disease area
simulations are easy to use and readily accessible to a wider-range of users. All decision analyses
imply some element of time, but decision trees are not well-equipped to model disease processes
that are recursive or that occur repeatedly over fixed time intervals. A Markov model is a more
flexible approach to model the course of AF from start of treatment through subsequent treatments

to a terminal outcome and calculate outcomes such as quality adjusted life years (QALYs).

The model concept followed the recent publication by Sorensen et al. *** and was programmed in

MS Excel®. The structure of the model was informed by previous publications and expert clinical
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review. A clinical expert panel was assembled to guide the development of the initial model

structure developed prior to completion of the RE-LY trial'*!

. Specifically this panel provided input on
the key clinical events that should be included, typical treatment patterns and important
model/assumption validation. As a result of this process, the model considers more clinical events

than previous economic evaluations™.

A further clinician from the UK was recruited to guide the development of a revised model structure
based on the initial findings from the RE-LY trial. SE, AMI, and options to switch to second-line

treatments were added to the model. Model assumptions were validated with the clinical expert.

6.2.4 Please define what the health states in the model are meant to capture.

The model was designed to follow AF patients through the natural course of disease and Markov

health states were stratified by the following factors:

e Treatment status: 1% line, 2™ line or off treatment
e Stroke history: yes or no

e Disability: independent, moderately disabled, dependent or dead

A cohort of 10,000 AF patients enters the model and is distributed by CHADS, score and previous
stroke history. As the model simulates the Markov cycles, patients are at risk of relevant clinical
events until the end of their life. These events have varying effects on the transition or otherwise

between health states, as described in Table 69.
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Table 69 Effect of various events on health status

Effect on treatment LU
Event Effect on stroke history Effect on disability mortality
status .
risk
If no previous stroke, Recover to previous disability
Ischaemic stroke If non-fatal, no change switches status from level or deteriorate to a worse Yes
yes to no level
If no previous stroke,
Systemic embolism If non-fatal, no change switches status from If non-fatal, no change Yes
yes to no
. Recover to previous disabilit
Haemorrhagic If non-fatal, permanent p. Y
. . . If non-fatal, no change level or deteriorate to a worse Yes
stroke discontinuation
level
. Recover to previous disability
Intracranial If non-fatal, permanent .
. . . If non-fatal, no change level or deteriorate to a worse Yes
haemorrhage discontinuation
level
If non-fatal, no change,
Extracranial temporary or
P M If non-fatal, no change If non-fatal, no change Yes
haemorrhage permanent
discontinuation
Acute Ml If non-fatal, no change If non-fatal, no change If non-fatal, no change Yes
If no previous stroke,
TIA No change switches status from No change No
yes to no
Minor bleed No change No change No change No
No change, switch to
No event 2" line or permanent No change No change No
discontinuation

Abbreviations: MI, myocardial infarction; TIA, transient ischaemic attack

The various permutations of the possible transitions result in fourteen possible permanent active
health states, with a further eight temporary health states which track patients who have an ECH
and temporary discontinue therapy for one cycle. The twenty-third and final health state being the

absorbing dead state.

6.2.5 How does the model structure capture the main aspects of the condition for
patients and clinicians as identified in section 2 (Context)? What was the
underlying disease progression implemented in the model? Or what treatment
was assumed to reflect underlying disease progression? Please cross-reference
to section 2.1.

The patient cohort starts on one of the comparison treatments. Patients age over time and are also
subject to a mortality risk from other causes at every cycle using age and gender adjusted all-cause
mortality data. Patients may also switch or discontinue treatment permanently for reasons not

related to a clinical event.

As noted in Section 2.1, the main considerations in this indication are the competing risks of embolic
and haemorrhagic events. The economic model is designed to capture all relevant events whilst

accounting for the varying risks that patients may face across a variety of health states.

The Markov cycle length in the model is 3 months. The cycle length was chosen because it reflected

the typical duration of temporary drug discontinuation due to ECH and patients are unlikely to
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experience more than one major event during this time. Additionally, stroke disability and survival

113

start to plateau around 90 days “". A longer cycle length may mean important events are missed

given and a shorter cycle length would not allow disability following an event to be fully established.

A half-cycle correction was used in the model.

This economic model represents an advance in the approach to comparing WFN to other treatments

by allowing the examination of WFN use in scenarios reflective of real-world clinical conditions. INR

111

control has been shown to have impacts on costs and QALYs"". The model tracks patients by

disability level following stroke or ICH, which was important given the large costs and health impacts

1 1t also considers the

of disability (estimated to account for about 75% of total costs

discontinuation of anticoagulation, which is common in clinical care, and has important

consequences.

6.2.6

Please provide a table containing the following information and any additional
features of the model not previously reported. A suggested format is presented

below.

The key features of the economic model are summarised in Table 70.

Table 70

Other features of the analysis

Factor

Chosen values

Justification

Time horizon

Lifetime (up to 100
years)

This is appropriate considering the following factors:

e  AFisachronic disease

e  The disabling consequences of strokes and haemorrhagic events can be life-long
The economic model has the flexibility to consider shorter time horizons, which will be
explored in sensitivity analysis.

Cycle length 3 months This assumption is discussed in Section 6.2.5.
Half-cycle Half cycle correction | The cycle length is sufficiently long to justify a half-cycle correction in the initial cycle. No half-
correction was used at the start | cycle correction was necessary in the final cycle since the entire cohort is absorbed.
of the model
Were health Yes, health effects None required.
effects measured are measured in
in QALYs; if not, QALYs.

what was used?

Discount of 3.5%
for utilities and
costs

Yes, a 3.5% discount
rate was applied to
both costs and
health effects. Other
rates are tested in
sensitivity analysis.

None required.

Perspective

Yes, the economic

None required.

(NHS/PSS) evaluation is
performed from the
NHS & PSS
perspective.
Technology
6.2.7 Are the intervention and comparator(s) implemented in the model as per their

marketing authorisations/CE marking and doses as stated in sections 1.3 and
1.5? If not, how and why are there differences? What are the implications of this
for the relevance of the evidence base to the specified decision problem?
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Please refer to the response to section 6.2.1 regarding the implementation of DBG in the economic

model.

The comparators are implemented as follows:

6.2.8

WEFN (primary analysis): Dosing of WFN and frequency of INR testing is patient specific
dependent on individual INR results. The economic model implements the relative
treatment effects for WFN as per the RE-LY trial, where an INR range of 2.0 — 3.0 is/was
targeted (standard practice). The methods for applying the cost of WFN and INR monitoring
are explained in Section 6.5.

Aspirin monotherapy (secondary analysis): It is assumed that aspirin monotherapy is
represented in terms of relative treatment effect by the results of the MTC described in
Section 5.7. Once-daily aspirin is inexpensive therefore the exact dosing for cost purposes
will not be important. This is discussed further in Section 6.5.

Aspirin plus clopidogrel (secondary analysis): This regimen is not yet licensed for this
indication. Therefore the experimental regimen studied in the ACTIVE-A trial* is applied to
the economic model (clopidogrel 75mg od plus aspirin 75-100mg od). The relative treatment
effects for this comparator are also derived from the MTC.

Please note that the following question refers to clinical continuation rules and
not patient access schemes. Has a treatment continuation rule been assumed? If
the rule is not stated in the (draft) SPC/IFU, this should be presented as a
separate scenario by considering it as an additional treatment strategy alongside
the base-case interventions and comparators. Consideration should be given to
the following.

¢ The costs and health consequences of factors as a result of implementing the
continuation rule (for example, any additional monitoring required).

e The robustness and plausibility of the endpoint on which the rule is based.

o Whether the ‘response’ criteria defined in the rule can be reasonably
achieved.

e The appropriateness and robustness of the time at which response is
measured.

e Whether the rule can be incorporated into routine clinical practice.

e Whether the rule is likely to predict those patients for whom the technology is
particularly cost effective.

e Issues with respect to withdrawal of treatment from non-responders and other
equity considerations.

No continuation rules have been assumed.

6.3

Clinical parameters and variables

When relevant, answers to the following questions should be derived from, and be
consistent with, the clinical-evidence section of the submission (section 5). Cross-references
should be provided. If alternative sources of evidence have been used, the method of
identification, selection and synthesis should be provided as well as a justification for the
approach.

6.3.1

Please demonstrate how the clinical data were implemented into the model.
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6.3.2 Demonstrate how the transition probabilities were calculated from the clinical
data. If appropriate, provide the transition matrix, details of the transformation of
clinical outcomes or other details here.

The responses to Sections 6.3.1 and 6.3.2 are combined below.

Outcome Measures

The decision to initiate a patient on anticoagulation treatment is made in the context of a risk-
benefit calculation between perceived benefit from prevention of ischaemic events and perceived
risk of harm from haemorrhage. Therefore appropriately the primary clinical outcomes considered
by the economic model are the most relevant ischaemic and haemorrhagic events to which AF

patients are considered at risk.

Ischaemic events

e Primary and recurrent ischaemic stroke (IS)

The primary goal of anticoagulation in this indication is the prevention of ischaemic stroke.
Importantly, IS events in the economic model are assessed by the resultant disability of the patient
at 90 days or one Markov cycle following the event, not the severity of the initial/infarct event itself,
although these are often directly proportional. Resultant disability is classified according to the
modified Rankin scale (mRs) as either independent (mRs = 0-2), moderate disability (mRs = 3-4)
totally dependant (mRs = 5) or fatal (mRs = 6). Each IS event is associated with a one-shot acute cost
and disutility (both stratified by severity), assessed within the cycle in which the event takes place.
Further, ischaemic stroke is also associated with ongoing costs and utility levels commensurate with
the resultant disability status. These ongoing costs and utilities are assessed in every subsequent
model cycle whilst the patient’s disability level remains unchanged. Finally, patients may experience

recurrent IS in subsequent cycles.

e Systemic embolism (SE)
e Transient ischaemic attack (TIA)

e Acute myocardial infarction (AMI)

SE, TIA and AMI events are all associated with a one-shot acute cost and disutility, assessed within
the cycle in which the event takes place. These events do not result in long-term disability meaning

no ongoing costs or changes to utility are assumed. SE and AMI can however be immediately fatal.

Haemorrhagic events

e Haemorrhagic stroke (HS)

e Intracranial haemorrhage (ICH)
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HS and ICH events, similar to IS, are associated with both one-shot acute cost and disutility, and
ongoing costs and utility levels commensurate with the resultant disability status. The resultant

disability for HS is assessed using the mRs and for ICH is assessed using the Glasgow Outcomes Scale.
e Extracranial haemorrhage (ECH)

ECH (other non-ICH major bleed) are initially stratified by site as gastrointestinal (Gl)/non-Gl, then by
fatal/non-fatal. It was important to distinguish Gl bleeds since they are the most prevalent type of
these events (in the RE-LY trial, Gl bleeds accounted for approximately 42% of non-ICH major bleeds)
and were demonstrated to be higher with DBG compared to WFN'. ECH events are all associated
with a one-shot acute cost and disutility, assessed within the cycle in which the event takes place.
These events do not result in long-term disability meaning no ongoing costs or changes to utility are

assumed. ECH can however be immediately fatal.

Each of the events included in the model is clinically-relevant and linked to final outcomes in at least
one way, either through mortality risk or change in quality of life (either acute or ongoing). This is
non-controversial, however further evidence of these links is provided in the data collection section

below.

The economic model reports the absolute number of each event occurring within the patient cohort
along with the number of deaths. This information, when combined with the inputted utility scores,

can be used to calculate the following final outcomes:

e Total life years (LYs) and mean LYs per patient

e Total QALYs and mean QALYs per patient
The economic model will also accumulate the following costs:

e Cost of antithrombotic treatment, including INR monitoring
e Acute event costs

e Long-term follow-up costs resulting from disability

These cost values will be recorded as both total costs for the cohort and mean cost per patient, both

disaggregated for each category and aggregated.
Clinical Data
The clinical data populating the economic model can be stratified into five categories:

1. Baseline characteristics

2. Baseline risk of treatment-dependent clinical events
3. Relative risk of treatment-dependent clinical events
4

Other treatment-dependent probabilities
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5. Other treatment-independent probabilities

1. Baseline characteristics

The initial conditions for the model include the distribution of patients by CHADS, score and stroke

history. These are based on the baseline characteristics of the patients in RE-LY and are shown in

Table 71.
Table 71 Baseline CHADS, distribution and proportion with previous stroke history
CHADS, All RE-LY Sequence Model < 80 Sequence Model > 80
Score % with % with % with
CHADS, Previous CHADS, Previous CHADS, Previous
Distribution Stroke Distribution Stroke Distribution Stroke
0 2.5% 0.0% 0.0% 0.0% 0.0%
1 29.4% 0.0% 0.0% 0.0%
2 35.6% 6% 0.0%
3 20.2% 37% .
4 8.9% 81%
5 2.9% 100.0% 100.0% 100.0%
6 0.5% 100.0% 100.0% 100.0%

1,80
Source: . Cross-reference: Table 26

2. Baseline risk of treatment-dependent clinical events

As the primary comparator for the economic evaluation, and as the pivotal intervention within the
network of the MTC, it was necessary to “anchor” all other treatment strategies to a baseline based
on WFN. Relative risks for other treatments are then applied to this baseline to assess relative
treatment effect. Table 72 presents the baseline risks for each clinical event derived from the RE-LY
trial, stratified by analysis (all RE-LY, <80 years and > 80 years). Of note, the baseline risks for
ischaemic stroke in patients with CHADS, scores of 3 and 4 (similarly for scores of 5 and 6) were

pooled due to lack of data. This simplifying assumption is unlikely to have a major impact.

The conversion of baseline risk rates to cycle probabilities is presented in Table 73. For the purposes

of the PSA, each probability is assumed to have a beta distribution, parameterised as:

e Alpha = number of events

e Beta = Number of person-years — number of events
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Table 72

Baseline (warfarin) risks of treatment-dependent clinical events

All RE-LY analysis (1 and 2)

< 80 years sequence analysis (3a)

> 80 years analysis (3b)

Clinical Event

Total events* Total person-

Rate per 100

Total events

Total person-

Rate per 100

Total events

Total person-

Rate per 100

years person-years years person-years years person-years

Ischaemic stroke

(CHADS, Score = 0) I . - 2 322 0.62

Ischaemic stroke

(CHADS, Score = 1) [ | [ [ | 25 3,147 0.79 1 236 0.42
Ischaemic stroke

(CHADS, Score = 2) [ | [ [ | 31 3,512 0.88 13 845 1.54
Ischaemic stroke

(CHADS, Score = 3 and 4) [ | [ ] [ | 41 2,646 1.55 18 727 2.48
Ischaemic stroke

(CHADS, Score = 5 and 6) [ | [ | [ | 7 253 2.77 5 106 4.72
Systemic embolism 21 11,794 0.18 15 9,881 0.15 6 1,913 0.31
Haemorrhagic stroke 45 11,794 0.38 33 9,881 0.33 12 1,913 0.63
Intracranial haemorrhage 49 11,794 0.42 35 9,881 0.35 14 1,913 0.73
Extracranial haemorrhage 335 11,794 2.84 268 9,881 2.71 67 1,913 3.50
Acute Ml 75 11,794 0.64 58 9,881 0.59 17 1,913 0.89
TIA 99 11,794 0.84 72 9,881 0.73 27 1,913 1.41
Minor bleed 1,931 11,794 16.37 1,587 9,881 16.06 344 1,913 17.98

* The total number of patients with an ischemic or uncertain stroke is 143 for warfarin. In the CTR this number is not given, only the number of patients with an ischemic stroke (=134) and patient with an
uncertain stroke (=10) is given - the number of patients with an ischemic or uncertain stroke remains the same (143) as one patient experienced both types of event.

Abbreviations: MI, myocardial infarction; TIA, transient ischaemic attack.

Sources: ° Cross-reference: Table 30, Table 31, Table 35, Table 36, Table 58, Table 63, Table 64.
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Table 73

Conversion of rates to probabilities (baseline risk, derived from Table 72)

< 80 years sequence analysis

All RE-LY analysis (1 and 2) (33) > 80 years analysis (3b)

Clinical Event Rate Probability Rate Probability Rate Probability
e - W e ow

'(S(‘:C:Zg's"z'csz‘gr‘;kf ) ] ] 0.79 0.002 0.42 0.001
'(Scc:/ig:‘;cs :)rrzkfz) [ [ 0.88 0.002 1.54 0.004
'(Zc:zgg'csz‘:):‘;k; anda) [ ] [ ] 1.55 0.004 2.48 0.006
'(S‘Cc:zgrsnz'cszgrzkf 5 and 6) [ ] [ ] 2.77 0.007 472 0.012
Systemic embolism 0.18 <0.001 0.15 <0.001 0.31 0.001
Haemorrhagic stroke 0.38 0.001 0.33 0.001 0.63 0.002
Intracranial haemorrhage 0.42 0.001 0.35 0.001 0.73 0.002
Extracranial haemorrhage 2.84 0.007 2.71 0.007 3.50 0.009
Acute MI 0.64 0.002 0.59 0.001 0.89 0.002
TIA 0.84 0.002 0.73 0.002 1.41 0.004
Minor bleed 16.37 0.040 16.06 0.039 17.98 0.044

Abbreviations: MI, myocardial infarction; TIA, transient ischaemic attack

Notes:

1. Rates are transformed to probabilities per cycle using the following formula: 1 —exp ( -( rate / 100 ) x 0.25)

2. The probabilities apply to each 3-month model cycle

3. Relative risk of treatment-dependent clinical events

The baseline risks presented above apply to the WFN cohort in each analysis. For DBG, aspirin, A+C

and “no treatment” relative risks (RR) are applied to each baseline risk to estimate relative

treatment effect. The “no treatment” option is included as it is assumed to be the 2™ line treatment

when aspirin monotherapy is the 1% line treatment.

Table 74 presents the relative risks for each clinical event derived from the RE-LY trial (DBG) or the

MTC (aspirin), stratified by analysis (all RE-LY, <80 years and > 80 years).

The conversion of relative risks to cycle probabilities is calculated by multiplying the baseline

probabilities in Table 73 by the relative risks. These, alongside their standard errors are presented in

Table 75. For the purposes of the PSA, each probability is assumed to have a log-normal distribution.

161




Table 74 Relative risks of modelled clinical events (95% Cl)
All RE-LY analysis (1 and 2) < 80 Years 2 80 Years All models*
analysis (3a) analysis (3b)
Clinical Event DBG 150mg bid DBG 110mg bid DBG 150mg bid DBG 110mg bid Aspirin Aspirin + No
clopidogrel Treatment
lschaemic stroke 0.76 1.10 0.77 0.82 1.62 2.07 3.35
(0.59-0.97) (0.88 —1.37) (0.58 —1.03) (0.51-1.33) (0.99 - 2.65) (1.38-3.11) (2.23-5.03)
systemic embolism 0.61 0.71 0.66 0.51 1.77 3.57 4.44
(0.30-1.21) (0.37 —1.38) (0.30-1.47) (0.13 — 2.06) (0.66 - 4.77) (1.52 - 8.36) (1.78 - 11.08)
. 0.26 0.31 0.21 0.26
Haemorrhagic stroke (0.14 — 0.49) (0.17 - 0.56) (0.09 - 0.47) (0.07 —0.91) 0.84 0.84 033
Intracranial haemorrhage 0.52 0.32 0.48 0.29 0.51 0.53 0.33
(0.32-0.84) (0.18-0.57) (0.27 - 0.85) (0.10-0.88) (0.16 - 1.6) (0.19 - 1.45)
Extracranial haemorrhage 1.07 0.94 0.93 1.44 1.14 1.10 0.61
(0.92 —1.24) (0.81-1.10) (0.78 -1.11) (1.05-1.97) (0.47 - 2.73) (0.71-1.72) (0.1-3.78)
Acute Ml 1.27 1.29 1.26 1.39 1.42 1.48 1.57
(0.94-1.71) (0.96 —1.75) (0.89 —1.78) (0.74 — 2.60) (0.84 - 2.39) (0.83 - 2.63) (0.67 —3.69)
TIA 0.86 0.74 0.92 0.45 1.56 1.56 1.23
(0.65—1.15) (0.55—1.00) (0.66 —1.29) (0.23-0.89) (0.86 —2.83) (0.86 —2.83) (0.59 —2.58)
Minor bleed 0.91 0.79 0.86 0.91 0.63 1.19 0.55
(0.86—0.97) (0.74 - 0.84) (0.80-0.93) (0.78 -1.07) (0.32-1.22) (1.00 —1.43) (0.38-0.80)

Abbreviations: DBG, dabigatran etexilate; MI, myocardial infarction; TIA, transient ischaemic attack

Sources: "®. Cross-reference: Table 30, Table 31, Table 35, Table 36, Table 46, Table 47, Table 48, Table 58, Table 63, Table 64
* Note that as a result of the MTC, numbers to more than 2 decimal places may vary for the same parameter across models
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Table 75

Probability of modelled events per cycle (derived from Table 73 and Table 74)

All RE-LY analysis (1 and 2) < 80 years sequence analysis (3a) > 80 years analysis (3b
Clinical Event DBG DBG Aspirin Aspirin + No DBG Aspirin Aspirin + No DBG Aspirin Aspirin + No
150mg 110mg clopidogrel | Treatment | 150mg clopidogrel | Treatment | 110mg clopidogrel | Treatment
bid bid bid bid
Ischaemic stroke 0.001 0.002 0.003 0.003 0.005 0.001 0.003 0.003 0.005 - - - -
(CHADS, Score = 0)
Ischaemic stroke 0.001 0.002 0.003 0.004 0.006 0.002 0.003 0.004 0.007 0.001 0.002 0.002 0.004
(CHADS, Score = 1)
Ischaemic stroke 0.002 0.003 0.004 0.005 0.008 0.002 0.004 0.005 0.007 0.003 0.006 0.008 0.013
(CHADS, Score = 2)
Ischaemic stroke 0.003 0.005 0.007 0.009 0.015 0.003 0.006 0.008 0.013 0.005 0.01 0.013 0.021
(CHADS, Score =3 and 4)
Ischaemic stroke 0.006 0.009 0.013 0.017 0.028 0.005 0.011 0.014 0.023 0.01 0.019 0.024 0.039
(CHADS, Score =5 and 6)
Systemic embolism <0.001 <0.001 0.001 0.002 0.002 <0.001 0.001 0.001 0.002 <0.001 0.001 0.003 0.003
Haemorrhagic stroke <0.001 <0.001 0.001 0.001 <0.001 <0.001 0.001 0.001 <0.001 <0.001 0.001 0.001 0.001
Intracranial haemorrhage 0.001 <0.001 0.001 0.001 <0.001 <0.001 <0.001 0.001 <0.001 0.001 0.001 0.001 0.001
Extracranial haemorrhage 0.008 0.007 0.008 0.008 0.004 0.006 0.008 0.007 0.004 0.013 0.01 0.01 0.005
Acute Ml 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.003 0.003 0.003
TIA 0.002 0.002 0.003 0.003 0.003 0.002 0.003 0.003 0.002 0.002 0.005 0.005 0.004
Minor bleed 0.036 0.032 0.025 0.048 0.022 0.034 0.025 0.047 0.022 0.04 0.028 0.052 0.024

Abbreviations: DBG, dabigatran etexilate; MI, myocardial infarction; TIA, transient ischaemic attack

163




4. Other treatment-dependent probabilities

A limited number of other model parameters are assumed to be treatment dependent:
1. Disability and mortality due to IS, HS and ICH

Following an IS or ICH/HS, patients can continue with no change in functional status, have an
increased level of disability, or die. Disability levels following an IS or ICH / HS are

categorized as independent, moderately dependent and totally dependent.

IS disability and mortality

Data on mortality and disability rates following IS are available from Hylek (2003)* (Table
76). Patients’ severity states are assumed to not change unless they have another event or
die. However, mortality rates were adapted when scaling to 90-days to account for higher

mortality rates immediately following 15%%.

Disability rates for patients on aspirin were calculated by taking the proportion by disability

and multiplying by the derived scaled 90-day survival rate, calculated as:
Scaled 90-day survival rate = (1 — 30-day post-discharge rate)?

The overall mortality rate was therefore estimated to be the in-hospital mortality rate plus
the scaled 90-day mortality rates across the disability states. This relationship reflects an
acute phase of in-hospital mortality, followed by a 90 day period of persistently elevated

mortality risk dependent on stroke severity.

The rates for no treatment were calculated similarly to aspirin. The rates for WFN were also
calculated in a similar way to aspirin, but were weighted by INR2 and INR < 2 using the
proportions for WFN from RE-LY (88% and 22% respectively). In the absence of data, A+C

was assumed to have the same end probabilities as WFN.

Table 76 Stroke severity data from Hylek (2003) %
Outcomes following stroke by treatment

Aspirin No Treatment Warfarin with INR > 2 Warfarin with INR <2
In-hospital fatal stroke 6% 14% 1% 9%
Independent 51% 41% 57% 41%
Moderate disability 36% 37% 38% 44%
Totally dependent 7% 8% 4% 6%
30-day mortality by stroke severity after hospital discharge
Independent 1%
Moderate Disability 13%
Totally Dependent 39%

Abbreviation: INR, International Normalised Ratio
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I These are shown

The relative risks for DBG versus WFN were derived from the RE-LY tria

in Table 77. These values are then applied to the rates for WFN.

Table 77 Relative risk of disability by dose and disability level compare to warfarin

| DBG110mgbidRR(95%CI) |  DBG 150 mg bid RR (95% Cl)

Sequence Model

Independent

Moderate Disability

Mortality

All RE-LY

Independent

Moderate Disability

Mortality

Abbreviations: Cl, confidence interval; DBG, dabigatran etexilate; RR, relative risk

Note that ‘totally dependant’ is not shown, as these are used to normalise the total

distribution to 1 following the application of the relative risks. The final values are shown in

Table 78.

Table 78 Probability of disability state by treatment following ischaemic stroke
‘(,)-’\TINR/QI\(!: RUN S Aspirin No AIII):EG- T PR L oR
and <80) (=80) Treatment LY <80 | AIIRE-LY | 280

Independent

Moderate Disability

Totally Dependent

90-day Mortality

Abbreviations: A+C, aspirin plus clopidogrel; DBG, dabigatran etexilate; WFN, warfarin

ICH/HS disability and mortality

Disability levels and 3-month mortality for ICH were estimated from a study comparing WFN
use to no WFN use in patients treated in a tertiary care hospital in the US (Table 79). HS is
assumed to have the same disability and mortality risks as ICH, as they were grouped

113 The values used in the model are shown in Table 80.

together in the source data
Probabilities for no treatment and aspirin are assumed the same and based on a weighted
average of the rates in Table 79 of non-WFN outcomes. Probabilities for DBG and WFN are

assumed to be the same and based on a weighted average of the rates in Table 79 of WFN

outcomes.
Table 79 Disease states for warfarin/non-warfarin patients by post-event severity'*®
Warfarin Non-Warfarin

Lobar* Deep* Lobar* Deep*
N 56 45 185 149
Dead 57.6% 44.2% 28.6% 22.5%
Severe Disability 23.7% 41.8% 40.7% 45.3%
Moderate Disability 10.2% 7.0% 12.3% 21.2%
Recovery 8.5% 7.0% 18.4% 11.0%

* Lobar and deep refer to the site of the haemorrhage.
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Table 80 Modelled disability and mortality following HS and ICH

All analyses
Event result WFN and DBG Aspirin and no treatment
Independent 15.1%
Moderately disabled 16.3%
Dependent 42.8%
Fatal 25.9%

Abbreviations: DBG, dabigatran etexilate; WFN, warfarin

2. The proportion of extracranial haemorrhage (ECH) that are gastrointestinal (Gl)
bleeds

ECH events are stratified as Gl/non-Gl because they are the most prevalent ECH and were
demonstrated to be higher with DBG compared to WFN*. Accordingly, the economic model

allows the proportion of ECH that are Gl to differ accordingly as presented in Table 81.

Table 81 Proportion of ECH events that are GI

Treatment and analysis Proportion of ECH events

DBG 150mg (All RE-LY)

DBG 110mg (All RE-LY)

Other treatments (All RE-LY)

DBG 150mg (< 80 years)

Other treatments (< 80 years sequence)
DBG 110mg (=80 years)

Other treatments (= 80 years sequence)

Abbreviations: DBG, dabigatran etexilate; ECH, extracranial haemorrhage; Gl, gastrointestinal
1,80
Sources:

3. Treatment discontinuation and switch due to non-clinical events

Patients may discontinue from treatment for non-clinical reasons, e.g. patient choice due to
inconvenience, other minor adverse events not considered in the economic model,
asymptomatic high INR etc. Each of these factors, whether lifestyle related or otherwise, is

likely be dependent on the treatment being received.

To represent this discontinuation rate for first-line treatment, Kaplan-Meier curves from the
RE-LY trial were fitted to Weibull distributions for DBG and WFN (Table 82). For second-line
treatment, constant annual discontinuation rates were used. Discontinuation for aspirin was

set based on a study by Mant et al. (2007)".
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Table 82 Weibull parameters for discontinuation of treatment

T First-line Second-line
Lamda Gamma Rate/year
DBG 150mg (All RE-LY) 9.51%
DBG 110mg (All RE-LY) 8.97%
WEN (All RE-LY) 7.61%
DBG 150mg (< 80 years) 9.51%
WEFN (< 80 years) 7.61%
DBG110mg (> 80 years) 8.97%
WEFN (= 80 years) 7.61%
Aspirin/Aspirin plus clopidogrel 6.11%

Abbreviations: DBG, dabigatran etexilate; WFN, warfarin
Sources: 1; 97; 80

The first-line discontinuation parameters shown above translate into the attrition rates

applied to the model as shown in Figure 19 to Figure 21.

Figure 19 First-line treatment adherence (All RE-LY)

Treatment adherence (First line)

100%

m— Aspirin
= Trial-like Warfarin

o |
90% DBG150mg bid

= DBG110mg bid

80% A

70% A

60% A

Patients remaining on treatment

50%

0 2 time (yea‘}s) 6

* The curve shown for aspirin also applies to aspirin plus clopidogrel
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Figure 20 First-line treatment adherence (< 80 years)

Treatment adherence (First line)
100% —— AS pirin |
90% - = Trial-like Warfarin
C
° DBG150mg bid
g 80% -
£ €
o O
o/ |
5 % 70%
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g
50% ‘ ‘ ‘
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time (years)

* The curve shown for aspirin also applies to aspirin plus clopidogrel

Figure 21 First-line treatment adherence (> 80 years)
Treatment adherence (First line)
100% == Aspirin ]
90% - = Trial-like Warfarin
[
o .
g, 80% - = DBG110mg bid
£t
TS 70%-
®m
22 60%
c
.9
§ 50%
0 2 4 6
time (years)

* The curve shown for aspirin also applies to aspirin plus clopidogrel

Following permanent discontinuation of first-line treatment, for any reason other than ICH
or HS, some patients switch to a second-line therapy (set at 70% in the base case from DBG

and aspirin, 78% from WFN, based on clinical expert guidance).

5. Other treatment-independent probabilities

The final set of clinical variables in the economic model is those that are assumed to be
constant irrespective of the treatment being administered. These include mortality rates of

non-disabling events, all-cause mortality and age adjustment of bleeding events.
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1. Mortality rates of non-disabling events

SE, AMI and ECH are associated with an elevated mortality risk and the economic model

applies the same rate to all patients. Table 83 shows the rates applied to the economic

model.

Table 83 Mortality risk of non-disabling events

Event Proportion fatal

0.40% (All RE-LY)

Systemic embolism 0.46% (Sequence <80)
0.50% (Sequence >80)

Acute Ml 1.11%

ECH 0.03%

Abbreviations: ECH, extracranial haemorrhage; Ml, myocardial infarction

The rate of fatal SE events was imputed from UK mortality data, as shown in Table 84 using

the following formula:

Fatal SE events = ((ACMM x MSEM x M) + (ACMF x FSEM x (1-M))) x SEE

Table 84 Parameters used to estimate mortality rates for SE

Symbol Meaning Value Source
65.0% (Seq <80)

M % of baseline cohort that are male 57.1% (Seq >80) 10
63.6% (All RE-LY)

ACMM All cause male mortality 0.027 118

ACFM All cause female mortality 0.017 116

MSEM % of male deaths attributed to SE* 0.02% w

FSEM % of female deaths attributed to SE® 0.06% w

SEE Baseline SE event rate per 100 patient 0.18 (all RE-LY) 1 80

years 0.15 (Seq Model) !

a. death caused by arterial embolism = SE;
Abbreviation: Seq, sequence.

Other events were assumed to cause no change in disability and to have a mortality risk
independent of stroke severity. The model tracks disability levels resulting from clinical
events occurring in the brain, and so the model may not capture some permanent disability
resulting from SE, however in a study by Andersen et al. (2008)'*® SE is more often

asymptomatic than embolism to the central nervous system.

The death rate for ECH was based on 5 deaths over 15,300 patient years, giving a mortality
rate from ECH of 0.03%>". Mortality rates for AMI were derived from 3 fatal events from 270

events in total, leading to a mortality per event of 1.11%".
2. All-cause mortality

Age and gender-adjusted, all-cause mortality was obtained from the UK national statistics™®.
Deaths due to IS, SE, AMI, HS, ICH, and ECH were excluded from all cause mortality rates to

avoid double counting.
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3. Age adjustment of bleeding events

19 To account for this, the All RE-LY

The risk of major bleeding is known to increase with age
analysis allows for an increase in the relative risk of ICH in patients over 80. The relative risk
of ICH does not change in the sequence model as this effect is already implicit in the rates of
ICH outlined above. Adjustment to both models was made to the relative risk of ECH, which

was 0.5 for patients under the age of 70. The values used in the models are shown in Table

85.

Table 85 Age-adjustment of bleeding event risk

Event Age RR (95% Cl)
ICH — Age greater than 80 1.80(1.10-3.10)
ECH — Age less than 70 0.50(0.12-0.90)

Abbreviations: Cl, confidence interval; ECH, extracranial haemorrhage; ICH, intracranial haemorrhage; RR,
relative risk

31
Source:

4, Discontinuation from ECH

As noted above, based on expert opinion the economic model assumes that 100% of
patients permanently discontinue treatment following an HS or ICH. Similarly, also on the
basis of expert opinion, it is assumed that 50% of ECH events result in permanent

discontinuation.

6.3.3 Is there evidence that (transition) probabilities should vary over time for
the condition or disease? If so, has this been included in the evaluation?
If there is evidence that this is the case, but it has not been included,
provide an explanation of why it has been excluded.

The RE-LY study represents the largest clinical trial ever performed in this therapeutic area,
with over 18,000 patients randomised and a median follow-up of two years. There was no
evidence in RE-LY that the treatment effect of DBG would decline over time compared to
WEN. The economic model assumes that relative treatment effects remain constant over
time and the Kaplan-Meier curves for primary efficacy (Figure 9 and Figure 10) and safety
endpoints (Figure 15 and Figure 16) provide some comfort for this assumption. Indeed, far
from showing diminishing relative treatment effect over time, it could be argued that the

plots indicate the opposite trend.

Further, particular to anticoagulation, treatment effect is expected so long as a therapeutic

dose is maintained. There is no observed diminishing effect of anticoagulation over time.

6.3.4 Were intermediate outcome measures linked to final outcomes (for
example, was a change in a surrogate outcome linked to a final clinical
outcome)? If so, how was this relationship estimated, what sources of
evidence were used, and what other evidence is there to support it?
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Non-fatal clinical events and their consequences were linked to QALYs by assigning utility
scores for each health state and one time decrements for events. Utility values are described

in detail in Section 6.4.

6.3.5 If clinical experts assessed the applicability of values available or
estimated any values, please provide the following details*:

the criteria for selecting the experts

the number of experts approached

the number of experts who participated

declaration of potential conflict(s) of interest from each expert or

medical speciality whose opinion was sought

¢ the background information provided and its consistency with the
totality of the evidence provided in the submission

¢ the method used to collect the opinions

¢ the medium used to collect opinions (for example, was information
gathered by direct interview, telephone interview or self-administered
questionnaire?)

¢ the questions asked

e whether iteration was used in the collation of opinions and if so, how it

was used (for example, the Delphi technique).

The structure and assumptions on which this economic model is based are the subject of a

™ This study was co-authored by Prof. Daniel Singer

previous publication, Sorensen (2009)
(Epidemiology, Harvard University) and Prof. Samuel Goldhaber (Medicine, Harvard
University), with a further acknowledgement of the involvement of Dr Louis Niessen
(Erasmus University) for an independent review of the model and Philip Wolf (Boston
University School of Medicine) for clinical guidance on stroke management. The adaptation
presented in this submission was developed in collaboration with all of these stakeholders in

addition to Prof. Greg Lip (Cardiology, University of Birmingham). This was not a formalised

process and should be regarded as personal communication.

Summary of selected values

6.3.6 Please provide a list of all variables included in the cost-effectiveness
analysis, detailing the values used, range (distribution) and source.
Provide cross-references to other parts of the submission. Please present
in a table, as suggested below.

The full list of clinical variables included in the economic model is presented below in Table

86.

* Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing
submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra:
Pharmaceutical Benefits Advisory Committee.
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Table 86 Clinical variables included in the economic model

Variable Value Value Value I (distribution) Reference to section
(All RE-LY) (Sequence < 80) (Sequence >80) in submission
Baseline characteristics
Age (years) 71.0 69.1 82.9
% male 63.6% 65.0% 57.1%
% with CHADS,=0 2.5% 0.0%
% with CHADS,=1 29.4%
% with CHADS,=2 35.6%
% with CHADS,=3 20.2%
% with CHADS,=4 8.9%
% with CHADS,=5 2.9% I::;:: si
% with CHADS,=6 0.5%
CHADS,=0 % with previous stroke history 0.0% 0.0% 0.0%
CHADS,=1 % with previous stroke history 0.0% 0.0% 0.0%
CHADS,=2 % with previous stroke history 5.9% 0.0%
CHADS,=3 % with previous stroke history 37.4%
CHADS,=4 % with previous stroke history 81.1%
CHADS,=5 % with previous stroke history 100.0% 100.0% 100.0%
CHADS,=6 % with previous stroke history 100.0% 100.0% 100.0%
Baseline risk (WFN) of treatment-dependent events (rate per person years)
Ischaemic stroke — CHADS, =0 0.62 Beta
Ischaemic stroke — CHADS, = 1 0.79 0.42 Beta
Ischaemic stroke — CHADS, = 2 0.88 1.54 Beta
Ischaemic stroke — CHADS, =3 or 4 1.55 2.48 Beta
Ischaemic stroke — CHADS, =5 or 6 2.77 4.72 Beta
Systemic embolism 0.18 0.15 0.31 Beta
Haemorrhagic stroke 0.38 0.33 0.63 Beta Table 72
Intracranial haemorrhage 0.42 0.35 0.73 Beta
Extracranial haemorrhage 2.84 2.71 3.50 Beta
Acute Ml 0.64 0.59 0.89 Beta
TIA 0.84 0.73 1.41 Beta
Minor bleed 16.37 16.06 17.98 Beta
Relative risk of treatment dependent events
. 0.76 0.59-0.97 (LN
Ischaemic stroke — DBG 150mg 0.77 058—103 ELN; Table 74
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) 1.10 0.88—1.37 (LN)
Ischaemic stroke — DBG 110mg 0.82 0.51—1.33 (LN)
Ischaemic stroke — Aspirin 1.62 0.99 — 2.65 (LN)
Ischaemic stroke — A+C 2.07 1.38-3.11 (LN)
Ischaemic stroke — No treatment 3.35 2.23-5.03 (LN)

. ) 0.61 0.30—1.21 (LN)
Systemic Embolism — DBG 150mg 0.66 0.30—1.47 (LN)
. ] 0.71 0.37-1.38 (LN)
Systemic Embolism — DBG 110mg 051 0.13 - 2.06 (LN)
Systemic Embolism — Aspirin 1.77 0.66 —4.77 (LN)
Systemic Embolism — A+C 3.57 1.52 -8.36 (LN)
Systemic Embolism — No treatment 4.44 1.78—-11.08 (LN)
) 0.26 0.14 - 0.49 (LN)
Haemorrhagic stroke — DBG 150mg 0.21 0.09-0.47 (LN)
) 0.31 0.17 - 0.56 (LN)
Haemorrhagic stroke — DBG 110mg 0.26 0.07-0.91 (LN)
Haemorrhagic stroke — Aspirin 0.84
Haemorrhagic stroke — A+C 0.84
Haemorrhagic stroke — No treatment 0.33
) 0.52 0.32-0.84 (LN)
Intracranial haemorrhage — DBG 150mg 0.48 0.27-0.85 (LN)
. 0.32 0.18 - 0.57 (LN)
Intracranial haemorrhage — DBG 110mg 0.29 0.10-0.88 (LN)
Intracranial haemorrhage — Aspirin 0.51 0.16 —1.60 (LN)
Intracranial haemorrhage — A+C 0.53 0.19 —1.45 (LN)
Intracranial haemorrhage — No treatment 0.33
. 1.07 0.92—1.24 (LN)
Extracranial haemorrhage — DBG 150mg 0.93 0.78—1.11 (LN)
. 0.94 0.81—1.10 (LN)
Extracranial haemorrhage — DBG 110mg 144 1.05—1.97 (LN)
Extracranial haemorrhage — Aspirin 1.14 0.47 —2.73 (LN)
Extracranial haemorrhage — A+C 1.10 0.71-1.72 (LN)
Extracranial haemorrhage — No treatment 0.61 0.10-3.78 (LN)
1.27 0.94—1.71 (LN)
Acute M| - DBG 150mg 1.26 0.89—1.78 (LN)
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Acute Ml — DBG 110mg 1.29 139 8'32 ~ ;'ég Em;
Acute MI — Aspirin 1.42 0.84—2.39 (LN)
Acute Ml — A+C 1.48 0.83 -2.63 (LN)
Acute Ml — No treatment 1.57 0.67 —3.69 (LN)
0.86 0.65—1.15 (LN)
TIA-DBG 150mg 0.92 0.66 — 1.29 (LN)
0.74 0.55—1.00 (LN)
TIA - DBG 110mg 0.45 0.23-0.89 (LN)
TIA - Aspirin 1.56 0.86—2.83 (LN)
TIA— A+C 1.56 0.86 —2.83 (LN)
TIA— No treatment 1.23 0.59 —2.58 (LN)
Minor bleed — DBG 150mg 091 0.86 g'zg ~ 8'32 &m
Minor bleed — DBG 110mg 0.79 0.91 g;g : 233 &mi
Minor bleed — Aspirin 0.63 0.32-1.22 (LN)
Minor bleed — A+C 1.19 1.00-1.43 (LN)
Minor bleed — No treatment 0.55 0.38 —0.80 (LN)
Other treatment dependent probabilities
IS disability - Independent — WFN/A+C
IS disability — Moderate disability- WFN/A+C
IS disability — Totally dependant- WFN/A+C
IS disability — 90-day mortality- WFN/A+C
IS disability - Independent - DBG 110mg (RR) -
IS disability — Moderate disability- DBG 110mg (RR) -
- Table 78
IS disability — Totally dependant- DBG 110mg (RR)
IS disability — 90-day mortality- DBG 110mg (RR) -
IS disability - Independent - DBG 150mg (RR) - -

IS disability — Moderate disability- DBG 150mg (RR)
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IS disability — Totally dependant- DBG 150mg (RR)

IS disability — 90-day mortality- DBG 150mg (RR)

IS disability - Independent — ASA

IS disability — Moderate disability- ASA

IS disability — Totally dependant- ASA

IS disability — 90-day mortality- ASA

IS disability - Independent — NT

IS disability — Moderate disability- NT

IS disability — Totally dependant- NT

IS disability — 90-day mortality- NT

HS/ICH disability - Independent — WFN/DBG150mg/DBG110mg

HS/ICH disability — Moderate disability- WFN/DBG150mg/DBG110mg

HS/ICH disability — Totally dependant- WFN/DBG150mg/DBG110mg

HS/ICH disability — 90-day mortality- WFN/DBG150mg/DBG110mg
HS/ICH disability - Independent — ASA/A+C/NT 15.1% L Table 80
HS/ICH disability — Moderate disability- ASA/A+C/NT 16.3%
HS/ICH disability — Totally dependant- ASA/A+C/NT 42.8%
HS/ICH disability — 90-day mortality- ASA/A+C/NT 25.9%
ECH is GI — DBG 150mg
ECH is GI —DBG 110mg Table 81
ECH is GI — All other treatments -
Table 82
Treatment discontinuation due to non-clinical events Parameterised F!gure 19
Figure 20
Figure 21
Switch to 2™-line therapy from DBG/ASA/A+C 70% .
- - Section 6.3.2
Switch to 2" -line therapy from WFN 78%
Other non-treatment dependent probabilities
Systemic embolism mortality risk 0.40% 0.46% | 0.50%
Acute MI mortality risk 1.11% Table 83
ECH mortality risk 0.03% Beta
All-cause mortality Life tables Section 6.3.2
Age-adjustment of bleeding events — ICH greater than 80 years (RR) 1.80 1.10-3.10 (LN) Table 85
Age-adjustment of bleeding events — ECH less than 70 years (RR) 0.50 0.12-0.90 (LN)
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| Discontinuation following ECH | 50% | | Section 6.3.2
* For HS/ICH disability, although WFN and DBG are assumed to have the same probability, as are A+C, ASA and NT, for the purposes of PSA a RR of 1 operates for DBG compared to WFN and
for A+C and NT compared to ASA. This RR is assumed to have the confidence interval presented in the table.
Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; Cl, confidence interval; DBG, dabigatran etexilate; ECH, extracranial haemorrhage; Gl, gastrointestinal; ICH, intracranial
haemorrhage; INR, international normalised ratio; IS, ischaemic stroke; LN, lognormal distribution; MlI, myocardial infarction; NT, no treatment; RR, relative risk; TIA, transient ischaemic
attack; WFN, warfarin
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6.3.7 Are costs and clinical outcomes extrapolated beyond the trial follow-up
period(s)? If so, what are the assumptions that underpin this extrapolation
and how are they justified? In particular, what assumption was used
about the longer term difference in effectiveness between the intervention
and its comparator? For the extrapolation of clinical outcomes, please
present graphs of any curve fittings to Kaplan-Meier plots.

Yes, costs and clinical outcomes are extrapolated beyond the follow-up period of the RE-LY
trial. There was no evidence in RE-LY that the treatment effect of DBG would decline over
time compared to WFN. The economic model assumes that relative treatment effects
remain constant over time and the Kaplan-Meier curves for primary efficacy (Figure 9 and
Figure 10) and safety endpoints (Figure 15 and Figure 16) provide some comfort for this
assumption. Indeed, far from showing diminishing relative treatment effect over time, it
could be argued that the plots indicate the opposite trend. Therefore it is a reasonable
modelling assumption to assume in the base case that the treatment effect of DBG
demonstrated in the trial would remain constant over time. A similar assumption is made
regarding the results of the MTC for aspirin and A+C. Shorter model timeframes are

considered in sensitivity analysis.

6.3.8 Provide a list of all assumptions in the de novo economic model and a
justification for each assumption.

The following is a list of modelling assumptions accompanied by the corresponding

justification:

1. Only one clinical event can occur per cycle
Patients are unlikely to experience more than one major event during any 3 month, indeed
the overall rate of these events observed in the RE-LY trial is very low (5 to 8 per 100 patient-
years, depending on initial CHADS, score)*. Exception: Minor bleeds may occur in any cycle
and do not preclude a major clinical event from occurring in the same cycle.

2. Patients can never improve their disability level, but status quo or a worsening is

allowed (e.g. moderate to dependent, but not vice versa) following IS/HS/ICH.

While patients receiving rehabilitation may further improve their functional status beyond
30 days, functional improvements may not be as great in AF patients versus non-AF

patients™?* 2!,

3. Additional mortality risk due to stroke does not differ depending on stroke history.
Mortality due to stroke is strongly correlated with stroke severity rather than a patient’s IS

history®.
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4. Treatment effect continues beyond the limit of the clinical trial period informing the
economic model

In the absence of evidence to the contrary, relative treatment effect was assumed to be
continuous over the long-term. The Kaplan-Meier plots from RE-LY for primary efficacy
(Figure 9 and Figure 10) and safety (Figure 15 and Figure 16) provide some comfort for this
assumption. In fact, far from showing diminishing relative treatment effect over time, it

could be argued that the plots indicate the opposite trend.

5. Patients who experience an IS, TIA, or SE have a similar risk of recurrent IS.
In the CHADS, risk stratification approach, each of these events carries the same weight for
overall risk*” 18, Any increase in IS risk associated with events not evaluated in the CHADS,
risk scoring algorithm, is not captured in the model and may result in an underestimate of
overall stroke rate.

6. Temporary stoppage of treatment for a short period (i.e. 1-2 weeks) following a

stroke or during perioperative periods does not significantly impact overall
treatment effectiveness or cost.

This is a reasonable assumption based on the findings of Garcia et al. which showed that a
brief peri-procedural interruption of WFN treatment is associated with a low risk of
thromboembolism*?.
7. The risk of events does not change during cycles in which the patient temporarily
discontinues anticoagulant treatment following an ECH event.
Baseline events rates were obtained from analysis of the RE-LY trial’. In this analysis, events
during temporary treatment discontinuations due to ECH were counted in the appropriate
treatment arms. Thus the effect of temporary discontinuation of treatment following an ECH
is captured in the baseline event rate.
8. The likelihood of an event causing increasing disability is the same regardless of
stroke history.
A simplifying assumption based on the available data.
9. After an acute phase of in-hospital mortality risk, mortality past 90 days has the
same dependence on stroke severity as mortality past 30 days.
Huybrechts et al. show a strong dependence of mortality on stroke severity that persists
over 10 years'™. This assumption was tested by comparing predicted overall 90-day

mortality to that observed in the RE-LY trial with good agreement.

10. Systemic embolism does not result in a change in disability level
The model tracks disability levels resulting from clinical events occurring in the brain, and so

the model may not capture some permanent disability resulting from SE. However SE is a
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rare event and in a study by Andersen et al. (2008) SE was shown to be asymptomatic more
often than embolism to the central nervous system™%.
11. Patients who experienced a non-HS ICH and patients who experienced an HS have
the same risk of residual disability.
The data used on disability levels following intracranial bleeding events pools HS within the
more general ICH category and thus the overall rate of disability following ICH or HS is
accurately captured by assuming both events carry the same risk of residual disability'*>. No
data was identified showing differences in disability post-ICH versus post-HS.
12. Patients who discontinue all antithrombotic treatment due to bleeding are assumed
to receive no future clinical benefit and no subsequent treatment.
Regulation of thrombosis and coagulation quickly returns to untreated values. For example,
Currie et al. showed that patients prescribed WFN, but not receiving WFN within 42 days,

have a risk of stroke and bleeding comparable to those who were never prescribed WFN'™.

13. Patients receive a maximum of two lines of different treatment.
Clinical guidelines specify that patients, particularly those at moderate to high risk of stroke
as in the model population, should be initiated on anticoagulant treatment and
subsequently switch to antiplatelet therapy if necessary’®. The representation of two lines
of treatment in the model reflects this recommendation. The exception to this is the
sequential model, where patients may receive DBG 150 mg, DBG 110 mg then aspirin.

14. Patients who discontinue WFN, DBG or A+C can be switched to aspirin. Patients who

discontinue aspirin will go to no further treatment.

As above, patients who discontinue anticoagulant therapy can be switched to antiplatelet
therapy, per clinical guidelines'. In the absence of evidence to the contrary, the same is
assumed for A+C. No other effective antithrombotic treatments are available with lower
bleeding risk than aspirin, so patients who do not tolerate aspirin discontinue therapy

entirely.

15. Pulmonary embolism was not included in the model.
In the RE-LY trial, 0.24% (44 of 18,311) patients experienced a PE event. This was not
included in the model because it was a rare event that occurred at similar rates across the
treatment arms. Also, data for this endpoint was not reported in other clinical trials making
its inclusion problematic for the comparison of DBG with aspirin. Overall, PE was not a
primary endpoint of the RE-LY trial or a key event considered essential to the decision

problem.
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16. Short term treatment discontinuations are not considered where there may be
differences between the treatments.

Specifically, the model does not account for the need to temporarily stop WFN and the
potential use of bridging therapy when a patient undergoes a procedure carrying a risk of
bleeding. This is a conservative assumption against DBG since DBG has a short half-life such

that patients do not need to stop treatment until shortly before the procedure.

17. The cost of managing asymptomatic high INR values (defined as INR>8) is not
considered.

Again this is a conservative assumption against DBG given that patients experiencing this
event may be hospitalised and given fresh frozen plasma and/or vitamin K to reverse the

anticoagulation effect.

6.4 Measurement and valuation of health effects

This section should be read in conjunction with NICE’s ‘Guide to the methods of
technology appraisal’, section 5.4.

The HRQL impact of adverse events should still be explored regardless of whether
they are included in cost-effectiveness analysis.

All parameters used to estimate cost effectiveness should be presented clearly in
tabular form and include details of data sources. For continuous variables, mean
values should be presented and used in the analyses. For all variables, measures of
precision should be detailed.

Patient experience

6.4.1 Please outline the aspects of the condition that most affect patients’
quality of life.

Patients with AF may be expected to experience some decrease in quality of life due to the
symptoms of AF. These include:

e breathlessness/dyspnoea

e palpitations

e syncope/dizziness

e chest pain

o fatigue

e loss of consciousness (in extreme cases)*

However, neither DBG nor the comparators alter the symptoms or severity of AF, therefore

the quality of life associated with AF itself is not required in the evaluation.
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Treatment with WFN has been shown to decrease quality of life. It is unclear whether this is
health-related or due to the inconvenience of taking WFN, which requires frequent
monitoring and dose-adjustment, as well as dietary restrictions. In a US study, 19% of

patients reported that VKA treatment negatively affected their quality of life.***

In one study,
quality of life relating to stroke prophylaxis with either aspirin or WFN varied among
individual patients. Some patients (16%) rated the utility of WFN therapy so low that their
quality-adjusted life expectancy would be greater with aspirin. The utility associated with
WEFN treatment was elicited irrespective of its risk of haemorrhage or effectiveness to
prevent stroke; practical considerations included the need to have blood drawn every 4
weeks and avoidance of contact sports and excessive alcohol consumption.'®> This inter-

patient variability highlights the importance of patient preference in prophylaxis decision

making.

However, the events that can have the most major impact on the quality of life of AF
patients are stroke and ICH. These debilitating events can result in severe disability,

permanently impacting the quality of life of patients (and carers).

6.4.2 Please describe how a patient’'s HRQL is likely to change over the course
of the condition.

In stroke patients, concurrent AF is associated with greater disability, longer in-hospital

patient stay and lower rate of discharge to own home. *

A study by Gage et al. calculated the utility values for three degrees of severity of anticipated
stroke (mild, moderate and major) from 70 patients with AF (29% of whom had a history of
stroke) using time trade-off and standard gamble methods. Stroke severity was defined
according to descriptions of function in multiple domains. Median utilities for mild,
moderate and major stroke decreased with increasing severity of stroke (p<0.001) and were
0.94, 0.07 and 0.0, respectively. Corresponding mean utility values were 0.76, 0.39 and 0.11
for mild, moderate and major stroke, respectively. However, there was high inter-patient
variability, with some patients rating major stroke above 0.5 while the majority (83%) rated

it as equal to or worse than death. **®

A recent study assessed the health-related quality of life (HRQoL) of 59 patients three years
after suffering their first ischaemic stroke, measured using the SF-36 health questionnaire.
Quality of life was inversely proportional to severity of the functional deficit of surviving
stroke patients, defined using the modified Rankin scale, for both the physical and mental

component scores (p<0.001). In particular, patients surviving extensive strokes (total
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anterior circulation infarctions) of cardioembolic origin (i.e. due to AF) reported the greatest

negative impact on quality of life (p<0.05). **®

A study of 1,040 non-institutionalised stroke survivors in the United States examined the
impact of stroke on HRQoL compared with the non-stroke population (N=38,640) using four

measures included in the Medical Expenditure Panel Survey (MEPS):

e 12-item short-form health survey (SF-12)
e Physical component summary (PCS-12)

e Mental component summary (MCS-12)

e EuroQol 5D index (EQ-5D)

e EuroQol visual analogue scale (EQ VAS)

Average scores on all four HRQoL measures were lower among stroke survivors than the
non-stroke population. Although differences in HRQoL scores narrowed after adjusting for
age, gender, race and geographic region, the association between stroke and reduced

quality of life remained statistically significant for each measure (p<0.01). ¥’

During 2001-2002, NHANES respondents with one or more chronic medical condition
reported worse HRQoL than those without such conditions. For example, when patients
were asked to rate their general health as excellent, very good, good, fair or poor, only 7.1%
of respondents without any chronic medical condition assessed their general health as fair
or poor whereas almost half of those who had experienced stroke reported fair or poor
health. Only patients with congestive heart failure reported worse HRQoL than those who

had experienced stroke (Figure 22).
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Figure 22 Percentage of adults who self-rated their health as fair or poor (age-
128

standardised %) with various chronic medical conditions
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Respondents who had a history of stroke also reported unhealthier and activity limitation
days during the 30 days prior to the survey than those who had ever been diagnosed with a
range of other medical conditions (Figure 23).

Figure 23 Mean number of unhealthy and activity limitation days reported in a 30-

day period by adults with a history of stroke, compared with other chronic medical
conditions '
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A sub-study of the community-based North East Melbourne Stroke Incidence Study
(NEMESIS) assessed quality of life in 225 survivors two years after first-ever stroke using the

Assessment of Quality of Life (AQoL) instrument. **°

At two years post-stroke, the mean utility score for survivors was 0.47, considerably lower
than the median score of 0.86 in a corresponding group of healthy elderly people. A
substantial proportion of stroke survivors reported very poor quality of life: 8% assessed
their quality of life as equivalent to or worse than death and nearly one quarter of all
patients had a utility score<0.1. This distribution of scores provides evidence that HRQol is
impaired to some extent for most survivors two years post-stroke and that, for some
patients, the impact of stroke on HRQol is both severe and long-lasting. Stroke severity as
measured by the National Institutes of Health Stroke Scale (NIHSS) was significantly
associated with worse HRQol, with those suffering the most severe strokes (NIHSS 11-15 or

>16) having the lowest mean AQoL scores (0.06 and 0.01, respectively). **°

The utilities obtained in the NEMESIS study were similar to those reported in a systematic
review of the literature, which reported utilities of 0.50-0.70 for minor stroke and<0.0-0.30
for major stroke. **° Survivors from the NEMESIS study were also interviewed at five years
post-stroke. Mean AQolL score at this point in time was 0.50, similar to that at two years
post-stroke but considerably lower than that found in a representative sample of the

Australian population aged between 70 and 79 years (mean AQolL = 0.75;). **!

Figure 24 Distribution of AQoL utility scores among survivors 5-years post-stroke
compared with the general elderly population ***
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As in the earlier study, a substantial proportion of stroke survivors (20%) were found to have
very poor quality of life (AQolL<0.1) compared with only 3% of the general population. These
patients require assistance with activities of daily living and cannot live independently. At
this level of disability, patients either require costly nursing home care or considerable help
from next of kin to undertake everyday tasks. Stroke survivors with AF reported a lower

mean AQolL score than those without AF, although the difference was not statistically

significant. !

HRAQL data derived from clinical trials

6.4.3 If HRQL data were collected in the clinical trials identified in section 5
(Clinical evidence), please comment on whether the HRQL data are
consistent with the reference case. The following are suggested elements
for consideration, but the list is not exhaustive.

Method of elicitation.

Method of valuation.

Point when measurements were made.
Consistency with reference case.
Appropriateness for cost-effectiveness analysis.
Results with confidence intervals.

HRQL data was collected in a sub-study of the RE-LY trial and this is discussed below.

Representativeness of patients in the RE-LY QoL sub-study

The inclusion of the EQ-5D in the RE-LY study was enacted through a protocol amendment
after the study had commenced***. The number of participants in the QoL sub-study was far
less than that in the overall RE-LY study. Data were available on 18,113 patients in the RE-LY
study, whereas only 1,440 patients completed the EQ-5D as part of the QoL sub-study. It is
appropriate therefore to assess whether patients for whom the EQ-5D were available are
representative of the broader RE-LY population, both in terms of their baseline

characteristics (demographic and disease) and the health outcomes observed.

Baseline demographic and disease characteristics for the overall RE-LY patient population
and those for whom EQ-5D data were collected are presented in Table 87. The substudy

population appears to be reasonably representative of the overall RELY population.

Data on the efficacy outcomes observed for the QoL sub-study were available for only 24
patients in whom a main study outcome (non-fatal stroke, systemic embolism, M,
pulmonary embolism or major bleeding, and any bleeding leading to study discontinuation)
occurred. There is therefore insufficient information to assess whether the efficacy and

safety outcomes observed in the patients included in the QoL sub-study are consistent with
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those observed in the overall RE-LY study population. Therefore it is not possible to analyse
the EQ-5D data with respect to specific events of interest and the QoL sub-study is unable to
provide utility values for use in the economic model with respect to the event driven health

states.

However, the information from the QoL sub-study can be used to derive background utility
values for patients with AF being treated with WFN and DBG (irrespective of the occurrence

of clinical events of interest), as shown in Table 88.
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Table 87

Baseline disease and demographic characteristics

RE-LY Population

QoL sub-study — EQ-5D only

Dabigatran 110mg bid | Dabigatran 150mg bid | Warfarin Dabigatran 110mg bid | Dabigatran 150mg bid | Warfarin
n=6,015* n=6,076* n=6,022* n =498 n =486 n =456
Demographic characteristics
Age — mean years (s.d.) 71.4 (8.6) 71.5(8.8) 71.6 (8.6) 71.5 (8.0) 72.1(7.9) 72.1(8.6)
Weight — mean kgs (s.d.) 82.9 (19.9) 82.5(19.4) 82.7 (19.7) 83.7 (19.6) 81.9(17.4) 83.1(18.6)
Gender - % female 35.7 36.8 36.7 41.4 41.2 37.1
Disease characteristics
CHADS2 score n (%)
0-1 1,958 (32.6) 1,958 (32.2) 1,859 (30.9) 169 (33.9) 160 (32.9) 150 (32.9)
2 2,088 (34.7) 2,137 (35.2) 2,230 (37.0) 177 (35.5) 193 (39.7) 165 (36.2)
3-6 1,968 (32.7) 1,981 (32.6) 1,933 (32.1) 152 (30.5) 133 (27.4) 141 (30.9)
Co-morbidities n (%)
Prior stroke/TIA 1,195 (19.9) 1,233 (20.3) 1,195 (19.8) 103 (20.7) 98 (20.2) 87(19.1)
Prior Ml 1,008 (16.8) 1,029 (16.9) 968 (16.1) 81 (16.3) 80 (16.5) 66 (14.5)

Abbreviations: MI, myocardial infarction; QolL, quality of life; s.d., standard deviation; TIA, transient ischaemic attack.
* Sample sizes shown are the maximum for each treatment group in RE-LY. Proportions shown may relate to a smaller sample as shown in the RE-LY publication -,

43 133
Sources:
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Table 88 EQ-5D values for QoL sub-study

1

+ 4 be
+ 40 e

Abbreviations: Cl, confidence interval; LS, least squares; n.a., not applicable; s.d., standard deviation.
* Confidence intervals calculated for the purposes of this analysis.
Source: %2
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Table 89 Utility values relevant to warfarin and dabigatran treatment

Health State Utility value
Mean (95% Cl)

AF patients without history of stroke

Abbreviations: AF, atrial fibrillation; Cl, confidence interval.
Source: '

As noted above, the remaining utility values required cannot be sourced from the QoL sub-study.

Mapping
6.4.4 If mapping was used to transform any of the utilities or quality-of-life data in
clinical trials, please provide the following information.

¢ Which tool was mapped from and onto what other tool? For example, SF-36
to EQ-5D.

¢ Details of the methodology used.

¢ Details of validation of the mapping technique.

Not applicable.

HRAQL studies

6.4.5 Please provide a systematic search of HRQL data. Consider published and
unpublished studies, including any original research commissioned for this
technology. Provide the rationale for terms used in the search strategy and any
inclusion and exclusion criteria used. The search strategy used should be
provided in section 9.12, Appendix 12.

Based on the clinical data and the structure of the economic model, three sets of utility values are

required to apply to the following events or health states:
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Set 1: Utility values relating to the general health state and treatment

AF patient without history of stroke

WEFN treatment (including frequent monitoring to assess compliance with the
International Normalisation Ratio (INR)); and

DBG treatment

Set 2: Post-stroke health state utility values
e Post stroke, remaining independent. This health state consists of patients with a
modified Rankin Scales (mRS) of:
mRS 0 No symptoms at all
mRS 1 No significant disability despite symptoms; able to carry out all usual duties and activities
mRS 2 Slight disability; unable to carry out all previous activities, but able to look after their own affairs
without assistance
e Post stroke, with moderate dependency. This health state consists of patients with an
mRS of:
mRS 3 Moderate disability; requiring some help, but able to walk without assistance
mRS 4 Moderately severe disability; unable to walk without assistance and unable to attend to own
bodily needs without assistance
e Post stroke, totally dependent. This health state consists of patients with an mRS of:
mRS 5 Severe disability; bedridden, incontinent and requiring constant nursing care and attention

Set 3: Event specific disutility values

Stroke

Systemic embolism

Transient ischaemic attack (TIA)
Intra-cranial haemorrhage (ICH)
Extra-cranial haemorrhage (ECH)
Minor bleed

Acute myocardial infarction (AMI)

A systematic review of the literature was conducted to source the required utility values. The

search was conducted of the published literature for utility values across four key areas: atrial

fibrillation, stroke, myocardial infarction and bleeding/haemorrhage. Accordingly, four separate

searches were conducted. The searches were conducted across the Embase, Medline, Cochrane,

EconlLit and CRD Databases. Searches of the Embase, Medline and Cochrane databases were

initially conducted in the week of 13" October 2009. These searches were subsequently updated in

the week of 5" July 2010. Updated searches were limited to publications released after 1%

September 2009 (providing approximately six weeks of overlap with the initial searches to ensure

all possibly relevant citations were identified).
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Searches of the EconlLit and CRD databases online (including DARE, NHS EED and HTA as required
by NICE) were conducted in the week of 5t July 2010 without limits to the date of publication. The
results for each specific search were imported into Endnote (with the exclusion of EconlLit which
could not be imported) for the purposes of review and the removal of duplicate citations. Results

of the two stages of the search are presented separately in 6.4.6.

The citations retrieved for each of the four areas were reviewed separately according to the
following criteria:
e Not specific to the relevant health state (atrial fibrillation, stroke, myocardial infarction,

bleeding/haemorrhage), or was specific to an intervention in those health states not
relevant to this analysis, or was not in English.

e Not a QoL paper, or a relevant economic evaluation, or reported values that were sourced
from another publication, or was a review/letter/editorial.

e Did not report preference based utility values (that is reported only health related QoL
scores, VAS scores, utility values that relied on transformations from an HRQolL instrument,
or expert opinion).

The results of the literature search, including the assessment of the retrieved citations against each

of these criteria are summarised in Table 90 and Table 91. The annotated citations lists, including

the full search strategies, are provided in Appendix 12.
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Table 90 Results of initial literature search for utility values

Therapeutic area
Stroke AF Mi Bleed. Total

Total retrieved 1,078 352 582 416 2,428
Criteria for exclusion
A. Not spgcn‘lc to .the releyant helzalth state, 366 63 49 177 655
intervention specific, not in English.
B. Not QolL, not a relevant economic
evaluation, reported values included 454 170 358 202 1,184
elsewhere, review/letter/editorial.
C. Not preference based utility values. 227 113 164 31 535
Total excluded 1,047 346 571 410 2,374
Total included from each search 31 6 11 6 54
Citations identified in more than one search 9
Total included for review 45
Abbreviations: AF, atrial fibrillation; MI, myocardial infarction; QolL, quality of life.
Searches of the Embase, Medline and Cochrane databases conducted in October 2009.
Table 91 Results of the updated literature search for utility values

Therapeutic area

Stroke AF MI Bleed. Total

Total retrieved 392 97 234 259 982
Criteria for exclusion
A. Not spfecn‘lc to Fhe releyant he?alth state, 111 93 81 143 358
intervention specific, not in English.
B. Not QolL, not a relevant economic
evaluation, reported values included 220 49 137 99 505
elsewhere, review/letter/editorial.
C. Not preference based utility values. 55 24 15 16 110
Total excluded 386 96 233 258 973
Total included from each search 6 1 1 1 9
Citations identified in more than one search 3
Total included for review 6

Abbreviations: AF, atrial fibrillation; MI, myocardial infarction; QolL, quality of life.
Searches of the Embase, Medline, Cochrane, EconlLit and CRD databases conducted in July 2010.

Overall, there were 45 citations included from the initial search and six from the updated search. In

addition to these 51 citations, one other article was included for review (Sullivan, 2005)"%. This

article was sourced following a manual search and relates to multiple health states. All 52 citations

included for review are tabulated in Appendix 12.

6.4.6

Provide details of the studies in which HRQL is measured. Include the
following, but note that the list is not exhaustive.

Population in which health effects were measured.
Information on recruitment.

Interventions and comparators.

Sample size.

Response rates.

Description of health states.

Adverse events.

Appropriateness of health states given condition and treatment pathway.
Method of elicitation.

Method of valuation.

Mapping.
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Uncertainty around values.

Consistency with reference case.

Appropriateness for cost-effectiveness analysis.

Results with confidence intervals.

Appropriateness of the study for cost-effectiveness analysis.

The 52 articles were assessed with respect to their potential suitability as sources of utility values
for use in the economic evaluation. Study suitability was assessed based on the following

considerations:

e Study setting:

o Was the study conducted in the UK, or in a country likely to exhibit similar
preferences?

o Was the study conducted as part of a trial, among patients or among general
community members?

Where possible, studies conducted in the UK and/or among general community members were

given preference.

e Preference elicitation method:

o Was the study conducted using a direct preference elicitation method (TTO, SG,
DCE) or a MAUI?

o Where a direct preference elicitation method was used, was there adequate
description provided regarding the health states evaluated?

o What health states were being evaluated?

Studies in which utility values were assessed using the EQ-5D were considered to be of greater
relevance than those in which other preference elicitation/valuation methods were used. This
criterion reflects NICE’s preference for utility values sourced using the EQ-5D. In addition, studies
were considered to be more relevant to the economic evaluation if they evaluated more than one

of the health states/events occurring within the economic model.

e Presentation of results:
o Was sufficient detail provided on how results were analysed?

o Were the utility values reported in a manner that allows them to be used for the
purposes of the economic evaluation?

Studies providing more information on the assessment of utility values, and reporting mean utility
values (or changes in mean values that could be interpreted as disutilities) were given preference.
Note that utility data are typically non-normal in their distribution, such that statistical testing
would be non-parametric in nature suggesting that median values are the most relevant. However,
the use of mean values is appropriate in the context of an economic evaluation, and therefore

papers reporting only medians were not considered relevant for inclusion.
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Taking into account these considerations, the 52 studies were reviewed as potential sources of
utility data, with an assessment of that relevance provided in Appendix 12. Of those 52 studies, 17
were considered potentially relevant for further review. These studies, including an assessment of
their suitability as a source of utility values for the economic evaluation, are summarised in Table

92.
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Table 92 Summary of potentially relevant sources of utility values
Study Health States Setting Elicitation method Respondents Mean utility values (s.d.; Inclusion justification
95% Cl)
Multiple Health States
Gage Seven health states: Part of a cost-utility Computer based 74 patients at the VA Well Relevant for potential
(1995)"’ Well, warfarin therapy, analysis to assess cost- completion of TTO to Health Facility at Palo No therapy 1.0 (n.r.) inclusion based on
aspirin therapy, mild effectiveness of elicit utilities for the Alto, or the Stanford Aspirin therapy 0.998 elicitation method (TTO),
neurological impairment, | warfarin/aspirin for three types of University Hospital. Warfarin therapy: 0.988 population surveyed, and
moderate to severe stroke prophylaxis. neurological defects (post | Mean age, 70 years, 86% (n.r.) health states evaluated.
neurological impairment, | Interviewed 74 patients stroke) and for daily males, 50% of Neurological event post
recurrent neurological with AF. therapy with aspirin or respondents were taking | stroke with residuals
impairment, warfarin. warfarin for AF. Mild: 0.75 (n.r.)
haemorrhage. The description for life on Moderate to severe: 0.39
warfarin therapy included (n.r.)
having blood drawn every Recurrent: 0.12 (n.r.)
4 weeks and the Haemorrhage (not ICH): 0.76
requirement to avoid (n.r.)
contact sports and
excessive intake of
alcoholic beverages.
Gage Six health states: current | Assessment of stroke TTO and SG — computer 70 patients completed TTO utility values Relevant for potential
(1996)125 health, warfarin therapy, utility values in 83 based assessment. the interviews, or were Mild stroke: 0.76 (n.r.) inclusion based on
aspirin therapy, mild patients with AF at the Stroke health states consistent in their Moderate stroke: 0.39 (n.r.) elicitation method (TTO),
stroke, moderate stroke, | VA Health Facility at Palo | described as per the mRS. | understanding of the Major stroke: 0.11 (n.r.) population surveyed, and
major stroke. Full Alto, or the Stanford The description for life on | task. Mean age was 70.1 | Current own health: 0.82 health states evaluated.
descriptors of health University Hospital. warfarin therapy included | years, and 86% were (n.r.) (AF patients) Definition of stroke is
state vignettes are having blood drawn every | male. Warfarin therapy: 0.987 consistent with that
provided in the paper. 4 weeks and the (n.r.) proposed for the health
requirement to avoid Aspirin therapy: 0.998 (n.r.) states in the economic
contact sports and There was no difference in evaluation (mRS).
excessive intake of utility values obtained via
alcoholic beverages. TTO and SG (p=0.13).
O’Reilly(200 No health states Canadian population with | EQ-5D was administered 1,143 patients analysed UK algorithm: disutility. Potentially relevant
)38 specified, but utility type Il diabetes. Sought to 1,147 patients with (no other information Ml = -0.081 (s.e. 0.026; - based on the elicitation

values available for M,
stroke, amputation and
kidney failure.

to estimate the impact of
diabetes-related
complications on utility.

type Il diabetes. Both US
and UK scoring
algorithms were used to

provided).

0.132,-0.030")
Stroke = -0.067 (s.e. 0.036; -
0.138,0.004")

method (EQ-5D) and the
health states for which
disutilities are available
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Study

Health States

Setting

Elicitation method

Respondents

Mean utility values (s.d.;
95% Cl)

Inclusion justification

estimate respective
utility decrements.

US algorithm: disutility.

Ml = -0.059 (s.e. 0.017; -
0.092, -0.026")

Stroke = -0.046 (s.e. 0.023; -
0.091, -0.001")

(MI and stroke).
Relevance is diminished
to the extent that
patients were not from
the UK, and only limited
information is available

(abstract publication
only).
Robinson Five in total: Hospital Assessment of utility Face to face SG 57 patients with AF GP managed warfarin: 0.949 | There is sufficient
(2001)139 managed warfarin values for various health interviews. Each patient completed the interviews | (0.089; 0.925, 0.971A) overlap with the
treatment; GP managed states among patients evaluated all five health —mean age of 73 years, Hospital managed warfarin: proposed health states
warfarin treatment; mild with AF in the UK. states. 54% male, 49% on 0.941 (0.101; 0.915, O.967A) for inclusion in the
stroke; severe stroke; warfarin, 23% with prior Major bleed: 0.841 (0.172; economic evaluation.
major bleed. Health state stroke. 0.796, 0.886A) Health states were
vignette descriptions are Mild stroke: 0.641 (0.275; evaluated using the SG in
provided. 0.570,0.712") patients with AF. In
Severe stroke: 0.189 (0.276; addition, patients
0.117, O.261A) surveyed were in the UK.
Sullivan Multiple health states, Community based survey | Self administered EQ-5D Total of 38,678 Mean: Valuations are based on
(2005)136 including disutilities in the USA, part of the — collecting values for respondents, mean age Overall: 0.867 (n.a.) reported own health
associated with stroke; Medical Expenditure own health. Reported of 46 years, and 54% MI: 0.725 (n.a.) (using the EQ-5D) among

systemic embolism; TIA;
ICH; ECH; acute M.

Panel Survey, with data
for 2000-2002.

disutilities are
coefficients from EQ-5D
regression equations.

females. Number of
participants with: stroke,
n =995 (2.6%); MI, n =
1,211 (3.1%), CHD, n =
1,234 (3.2%), other heart
disease, n =2,272 (5.9%).

Stroke: 0.694 (n.a.)
Systemic embolism: n.r.
TIA: n.r.

ICH: n.r.

ECH: n.r.

Disutilities:

MI: -0.035 (s.e. 0.001; -0.036,
-0.033")

Stroke: -0.048 (s.e. 0.001; -
0.050, -0.047")

Systemic embolism: -0.033
(s.e. 0.001; -0.035, -0.030")*
TIA: -0.027 (s.e. 0.0004; -
0.028, -0.027")*

members of the US
general public with each
condition at the time of
completing the survey.
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Study Health States

Setting

Elicitation method

Respondents

Mean utility values (s.d.;
95% Cl)

Inclusion justification

ICH & ECH: -0.035 (s.e.
0.002; -0.039, -0.032")*

AF Specific Health State

Berg AF (including

(2010)"*° stratification by AF type)

The Euro Heart Survey,

based on 5,333 patients
with AF in 35 European

countries.

Self completed EQ-5D
(based on UK algorithm).

Baseline: 5,050
respondents. Mean age
66.4 (12.8) years, 58.1%
males, and 69.5% with AF
symptoms.

1 year follow-up: 3,045
respondents. Mean age
66.6 (12.6) years, 59.8%
males, and 40.5% has
permanent AF.

Baseline: 0.751 (0.269;
0.744,0.758")

Follow up: 0.779 (0.253;
0.770, 0.788")

Utilities by AF type were
reported graphically.

This is potentially
relevant based on the
elicitation method (EQ-
5D) and the health state
assessed. The relevance
of the study is
diminished insofar as it is
not UK specific (the study
included only 31 patients
from the UK).
Nonetheless, the value
for AF at baseline could
be used within the
model.

Stroke Health States

Barton Multiple health states,
(2008)** including stroke.

Cross-sectional survey
among UK general
practice patients (part of
assessing the cost-
effectiveness of different
interventions for knee

pain).

Three HRQoL measures
self completed: EuroQolL
EQ-5D and VAS, SF-6D.

1,865 patients. Mean
age 64.7 years, 55.2%
females. Included 62
stroke patients
(demographics not
provided).

Mean utility estimates for
patients with stroke:
EQ-5D: 0.612 (0.318)

Utility values for overall
patient group:
EQ-5D: 0.778 (0.239)

(VAS and SF-6D values are
not shown as these are not
directly preference based
measures).

Potentially relevant
based on the method of
elicitation (EQ-5D) and
that it is an UK study.
However, the value is for
a consolidated stroke
health state (does not
correspond to the three
states in the model) and
is based on a small
sample size. Animplied
disutility (-0.166) could
however be estimated
based on the difference
between the utility value
for the overall patient
group (0.778) and that
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Study Health States Setting Elicitation method Respondents Mean utility values (s.d.; Inclusion justification
95% Cl)
for the stroke group
(0.612).
Dorman Three health states Hospital based stroke Interview administered LSR: 152 patients with LSR Relevant for potential
(2000)** relating to post-stroke register, Lothian Stroke EQ-5D. first or recurrent stroke Dependent: 0.38 (n.r.; 0.29, inclusion based on the
functioning: dependent, Register (LSR) series and (median of 72 weeks 0.34) elicitation method (EQ-
independent, recovered. patients derived from the after stroke onset). Independent: 0.74 (n.r.; 0.69, | 5D), it was a UK
International Stroke Trial IST: 1,131 patients. 0.79) population and the
(IST) with patients with Recovered: 0.88 (n.r.; 0.80, health states evaluated.
confirmed or suspected 0.96)
ischaemic stroke enrolled IST
between March 1993 and Dependent: 0.31 (n.r.; 0.29,
May 1995 in UK. 0.34)
Independent: 0.71 (n.r.; 0.68,
0.74)
Recovered: 0.88 (n.r.; 0.84,
0.92)
Gore Patients without stroke. QoL sub-study of an RCT TTO in stroke survivors, Post-stroke patients in 170 Relevant for potential
(1995)** Patients with stroke, assessing four different conducted by telephone each category according Severe: 0.71 (0.31; 0.480, inclusion based on the
classified according to thrombolytic strategies in | interviews at 30 days, 6 to residual deficit: 0.940A) elicitation method (TTO)
extent of residual deficit patients with acute Ml months and 1 year after Severe—n=51,7 Moderate: 0.81 (0.24; 0.727, | and the health states for
(no, minor, moderate, from 1,081 hospitals in stroke. interviewed. 0.893A) which values are
severe). 15 countries and Moderate—n =67, 32 Minor: 0.89 (0.15; 0.852, provided.
assessing the incidence of interviewed. 0.928")
stroke. Minor —n =80, 60 No: 0.92(0.17; 0.834, 1.006A)
interviewed.
None—n =21, 15 All other patients (no-stroke):
interviewed 0.87(0.20; 0.862, 0.878A)
Remaining patients (non-
stroke) —n=2,957, 2,579
interviewed.
Other patient details not
provided in publication.
King Evaluation of own health US community based Online SG survey. Total 1,654 respondents, Own health: 0.82 (0.19; Relevant for potential
(2009)*** plus three post stroke survey (not patient mean age 45.4 years, 0.811, 0.829") inclusion based on the

health states: persistent

specific).

51% female.

Persistent vegetative: 0.39

elicitation method (SG),
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Study Health States Setting Elicitation method Respondents Mean utility values (s.d.; Inclusion justification
95% Cl)
vegetative, conscious but (0.33; 0.374, 0.406A) that preferences are
disabled, disabled but Conscious but disabled: 0.59 community based and
independent. Stroke (0.27;0.577, O.603A) the health states
health states described Disabled but independent: evaluated.
by GOS (descriptions not 0.83 (0.17; 0.822, 0.838")
shown). Life with a cerebral
aneurysm: 0.79 (0.18; 0.781,
0.799")
Min-Lai and Evaluation of own health | Stroke patients in the Interviewer based TTO to | 459 patients, mean age Values presented in whole Relevant for potential
Duncan, in patients post stroke Kansas City Stroke Study, | assess own health state. 70 years, 53% females. numbers (rescaled to be inclusion based on the
(2001)** (those showing USA. Applicability of Strokes were minor between 0 and 1 by dividing elicitation method (TTO)
improvement) results may be limited (39%), moderate (50%) by 10). and the health states for
categorised at three insofar as all patients had and major (11%), with which values are
months into mRS shown a response to 93.7% being cerebral mRS 0/1: 0.9 (0.2; 0.848, reported.
categories of 0/1, 2 or 3. treatment and an infarctions and 6.3% 0.952A)
improvement in status intra-cerebral
prior to utility value haemorrhages. mRS 2: 0.8 (0.25; 0.747,
estimation. O.853A)
mRS 3: 0.8 (0.16; 0.724,
0.876")
Shin Evaluation of minor and Patients at risk of stroke Interviewer administered | Total of 31 respondents, Major stroke: 0.45 (n.r.; 0.33, | Potentially relevant for
(1997)146 major stroke (description | (cerebral vascular SG to assess minor and mean age 37 years, 45% 0.56). inclusion due to the
of health states provided | malformations) in Canada | major stroke. female. Minor stroke: 0.81 (n.r.; elicitation method (SG),
in paper). in 1996. 0.75, 0.88). although limited by the
No differences in utility small sample size (n=31)
observed based on and that only two health
demographic characteristics. states were evaluated.
Tavakoli Evaluation of stroke Data from PROGRESS EQ-5D questionnaire was | Data from Sheffield BI Potentially relevant for
(2009)147 according to BI study database, primary used to assign QoL to based on a study of 3 81-100: 0.74 (0.06#) inclusion based on the

categories: <40; 40 to
60; 61 to 80; 81 to 100.

and secondary care
centres in Asia,
Australasia and Europe,
applied in a Markov
decision analytical model

health states. This was
based on data provided
by the Sheffield HE group
which related EQ-5D to BI
scores. These data were

residential care homes
involving more than
3,000 people.

61-80: 0.67 (0.12")
40-60: 0.58 (0.14"
<40: 0.44 (0.19")

elicitation method (EQ-
5D), and that values are
presented for different
levels of functioning (as
assessed by Bl). Would
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Study Health States Setting Elicitation method Respondents Mean utility values (s.d.; Inclusion justification
95% Cl)
in the treatment of then used to construct require translation to
patients presenting with beta distributions for health states to be used
a cerebrovascular event each health state as they in evaluation (based on
in the UK. are bounded on 0-1 mRS).
interval.
Van Exel Evaluation of own health Post stroke services in EQ-5D assessed through Total of 598 patients, Independent: Potentially relevant for
(2004)148 among stroke survivors at | the Netherlands. patient interviews at 2 mean age 73.5 years, 2 mths: 0.76 (n.r.; 0.72, 0.80); | inclusion based on the
two and six months post and 6 months post 46% male. 64% of 6 mths: 0.81 (n.r.; 0.78, 0.84); | elicitation method (EQ-
stroke. Results reported stroke. patients were admitted Overall: 0.78 (n.r.; 0.76, 0.81) | 5D), and that values are
according to following to hospital with a severe Mild: 2 mths: 0.61 (n.r.; 0.55, | presented for different
classifications: or very severe stroke (Bl 0.66); 6 mths: 0.56 (n.r.; 0.52, | levels of functioning (as
independent (Bl > 20); of 0-9). 364 patients 0.61); Overall: 0.58 (n.r.; 0.55, | assessed by Bl). Would
mild (Bl 15-19); moderate completed EQ-5D at 2 0.62) require translation to
(BI 10-14); severe (BI 5- months, and 357 at six Moderate: 2 mths: 0.41 (n.r.; | health states to be used
9); very severe (Bl 0-4). months. 0.33,0.50) in evaluation (based on
6 mths: 0.33 (n.r.; 0.22, 0.44) | mRS).
Overall: 0.38 (n.r.; 0.31, 0.54)
Severe: 2 mths: 0.06 (n.r.; -
0.04,0.17); 6 mths: 0.09 (n.r.;
-0.02, 0.20); Overall: 0.08
(n.r.; 0.03, 0.15)
Very severe:
2 mths: -0.14 (n.r.; -0.20, -
0.08); 6 mths: -0.11 (n.r.; -
0.19, -0.02); Overall: -0.12
(n.r.; -0.17, -0.06)
Acute MI
Oldridge Evaluation of own health | Patients with Ml in Interviewer administered | 188 Patients with Ml Rehab Potentially relevant
(2008)149 within six weeks of acute | hospitals in USA QWB and TTO on entry (rehabilitation n=93; Baseline based on method of

Ml, and one year later.

randomised to cardiac
rehabilitation
intervention or to usual
care initiated within 6
weeks of the acute Ml.

into trial, 2 mths (end of
intervention), 4,8 and 12
mths.

usual care n=95). Mean
age 53.5 yrs, 89% male in
both groups.

QWB: 0.61 (0.09; 0.592,
0.628")

TTO: 0.71(0.19; 0.671,
0.749")

Change to 12 months
QWB: +0.15(0.21; 0.107,

elicitation (TTO) and
health states presented.
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Study Health States Setting Elicitation method Respondents Mean utility values (s.d.; Inclusion justification
95% Cl)
0.193")
TTO: +0.13(0.29; 0.071,
0.189")
Usual care
Baseline
QWSB: 0.63 (0.10; 0.610,
0.650")
TTO: 0.77(0.25; 0.720,
0.820")
Change to 12 months
QWB: +0.12(0.21; 0.078,
0.162")
TTO: + 0.07 (0.28; 0.014,
0.126")
Rawles Evaluation of own health | Assessed Qol in patients Rosser-Kinder scale. 206 patients studied Preadmission Potentially relevant
(1992)™° at suspected Ml and 100 following admission to a Patients interviewed by a | (mean age: 63 years; 69% | All MI: 0.977 (0.032; 0.972, based on health state
days later. teaching hospital in doctor before discharge male) of which 160 were 0.982") evaluated, thatis a
Scotland with suspected on their QoL prior to assessed as having Ml Non MI: 0.978 (0.022; 0.972, | Scottish population, but
MI. admission. Follow-up and 46 with no infarction. 0.984A) the method of elicitation
was by telephone 100 day (Rosser Kind scale) is not
interview at 1 month and All MI: 0.844 (0.322; 0.794, preferred.
a final interview and O.894A)
examination 3 months Non MI: 0.953 (0.145;0.911,
after the M. 0.995")
Winkelmaye Evaluation of own health PROSPER, clinical trial of HUI3 administered over 3,390 patients with No MI: 0.747 (0.25; 0.738, Potentially relevant for
r (2006)™" among patients in a pravastatin in patients the phone to all complete responses 0.756") inclusion based on the
clinical trial (pravastatin) >70 years (patients participants alive and (mean age: 75.0 £3.3; Past MI: 0.735 (0.26; 0.713, method of elicitation
and reported for no Ml, originally screened and active in the study during | 48% male). 2,755 were 0.757A) (HUI3) and health states

recent Ml, past Ml and
overall.

enrolled in Dec 1997 —
May 1999). Study was
conducted in Scotland,
Ireland and the
Netherlands.

a regular study visit in the
last year of scheduled
follow-up (Feb 2001 -
April 2002)

Ml free prior to the HUI
assessment, 89 had an Ml
within the previous 90
days and 546 had an
MI>90 days prior to the
HUI assessment.

Recent Ml: 0.741 (0.25;
0.689, 0.793")

All: 0.745 (0.25; 0.737,
0.753")

evaluated.
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Abbreviations: AF, atrial fibrillation; AQoL, Assessment of Quality of Life; Bl, Barthel’s Index; ECH, extra cranial haemorrhage; GP, general practice; HUI, health utilities index; ICH, intracranial
haemorrhage; MI, myocardial infarction; mRS, modified Rankin Score; n.r., not reported; QoL, quality of life; QWB, quality well being; RCT, randomised controlled trial; SG,
standard gamble; TIA, transient ischaemic attack; TTO, time trade off; VAS, visual analogue scale

A 95% Cl were calculated based on the available s.e., or s.d. and sample size.

#95% Cl could not be estimated.

* these values were sourced from an online appendix to Sullivan (2005), sourced at http://www.uchsc.edu. The following classifications were applied in this analysis: systemic embolism,

cccl16 aortic and peripheral arterial embolism or thrombosis; TIA, ccc112 transient cerebral ischemia; ICH and ECH, ccc115 aortic, peripheral, and visceral artery aneurysms. ICD-9 codes
for each event type were matched to those used by Sullivan (2006).
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As can be seen from the summary, of the 52 articles reviewed in depth, 17 contained utility
values that are potentially relevant for inclusion in the economic evaluation. No one article
contained utility values that could be applied to all the health states (across all three sets)
slated for inclusion in the economic evaluation. It is therefore be necessary to source utility

values from multiple studies.

The absolute utility (disutility) values for the relevant health states/events were extracted
from the studies as appropriate. In each case, justification is provided for why one source for
a utility value has been chosen over other potentially relevant sources. Where possible,
sources for potentially alternative utility values for use in a sensitivity analysis of the model
results to the choice of utility values will be identified. Note that in general it is preferable
that when applying utility (or disutility) values obtained in one setting to another setting,
they are applied using relative rather than absolute magnitudes. This would allow the
utilities associated with a specific health event to be rescaled against the base case of
interest, in this case a patient with AF free from specific health events. However, there is
insufficient information from the published information to allow such rescaling to be
implemented uniformly across all health states, thereby requiring the application of absolute

values.

The results of the literature search for Set 1 utilities will be discussed in Section 6.4.7.

Utility values for post-stroke health state (Set 2)

The values reported by many of the stroke specific publications are not for health states as
described in Set 2, and would require some degree of transformation (either collapsing them
where there are too many states as in Tavakoli (2008)* and Van Exel (2004)'*, or
translating them where the health state descriptions are not directly applicable as in Barton
(2008)*!, Gore (2005)**3, King (2009)***, Min-Lai and Duncan (2001)***, O’Reilly (2009)"%,
Robinson (2001)**°, and Shin (1997)".

This leaves three studies as potential sources of post-stroke utility values: Gage (1995 and
1996)'* 7 and Dorman (2000)'*2. The Dorman study was based in Scotland and reports
values collected using the EQ-5D from 1,131 patients included in the International Stroke
Trial for three levels of stroke dependency (recovered, independent, and dependent).
However, no values are provided for moderate disability, and we therefore assume that
these patients are distributed amongst the independent and dependent patients. As these

cannot be disaggregated, it would be inappropriate for this data to be used in the base case.
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Gage (1995 and 1996) report values for three states consistent with those required for the
economic evaluation (mild stroke being consistent with post-stroke independence (mRs 1 or
2), moderate stroke being consistent with some dependence (mRs 3 or 4), and major stroke
being consistent with total dependence (mRs 4 or 5)). Given that appropriate EQ-5D data is
unavailable, Gage (1996) appears to be an appropriate alternative source of utility values for
the health states for Set 2. The values from Dorman (2000) will be used in the sensitivity
analysis with moderate disability represented by the mid-point of the utilities for
independent and dependent. Note the values from Gage (1995) are too similar to those from
Gage (1996) to serve as alternative parameter values in a sensitivity analysis. A summary of
the utility values to be applied to the post-stroke health states in the base case and

sensitivity analysis is provided in Table 93.

Table 93 Utility values for post-stroke health states
Health state mRS Utility value Source and elicitation
Mean (95% Cl) method
Base case Sensitivity
analysis

Mild stroke 0 = No symptoms at all Base case: Gage (1996),
(independent) 1 = No significant TT0. %

disability despite

symptoms; able to carry Sensitivity analysis:

out all usual duties and Bgrman (2000), EQ-5D.

activities 0.76 (n.r.) 071

2 = Slight disability;
unable to carry out all
previous activities, but
able to look after own
affairs without

assistance
Moderate stroke 3 = Moderate disability;
(some dependence) requiring some help, but
able to walk without
assistance

4 = Moderately severe
disability; unable to walk
without assistance and
unable to attend to own
bodily needs without
assistance

0.39 (n.r.) 0.51

Major stroke (totally 5 = Severe disability;
dependent) bedridden, incontinent
and requiring constant 0.11 (n.r.) 0.31
nursing care and
attention

Abbreviations: n.r. not reported; TTO, time trade off.

Disutility values for specific events (Set 3)

As noted previously, it would be preferable if the utility values for the health states within
the economic evaluation could all be obtained from within the same study. While it was not

possible to obtain all values from the same study, Sullivan (2005)"*° report a set of disutility
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values for all bar one (minor bleeding) of the health states within Set 3. The appropriateness
of the disutility values reported in Sullivan (2005) for use in the economic evaluations is

subject to the following considerations:

e The search of the literature identified another publication by the same authors™*
which purports to use the disutility values in the original publication in a cost-
effectiveness analysis. However, the disutility values reported in the 2006
publication do not match those reported in the 2005 publication. An attempt was
made to reconcile these data by using the online appendix to the 2005 data (sourced
at http://www.uchsc.edu). This did not provide any additional information, so an e-
mail was sent to the corresponding author. No reply was received. Thus it is unclear
how the disutility values reported in Sullivan (2005) relate to those subsequently
used in the economic evaluation (Sullivan (2006)).

e The disutility values were based on a population survey, and therefore reflect QoL
effects for a given health outcome of varying duration across individuals. That is,
some individuals with a given health outcome may have more recently experienced
that outcome than others. Temporal QoL effects for a given health outcome are
therefore “averaged” across the respondents with that outcome. The implication is
that the resulting disutility values can be applied within the economic evaluation
without further amendments for the impact of time in affecting the QoL effects of a
health event of interest.

e The survey values are for respondents in the United States. It is possible that these
values would be different among UK respondents. Indeed, a study carried out by
Johnson (2005), found that valuations of health states using the EQ-5D were on
average 0.10 (p<0.001) points higher among US respondents than UK
respondents™. It is unclear how such a difference might translate to estimates of
the disutility associated with a health state. That is, while Johnson (2005) shows a
difference in valuations for given health states between US and UK populations, they
do not compare within sample differences between health states.

An indication of such a difference can be gleaned by reviewing the results reported by
O’Reilly (2009)™%. Within that study, EQ-5D survey responses from Canadian patients with
diabetes were valued using both an US and UK based valuation algorithm. As reported in
Table 92, use of the UK algorithm resulted in disutility values that were numerically larger
than those produced using the US algorithm. However, the 95% Cl around the point
estimates overlapped, suggesting that the values produced using the UK and US algorithms
did not differ. On the basis of this comparison, it might be reasonable to assume that use of
US based values would not result in outcomes different to those produced if UK based
disutility values were available. Nonetheless, the clinical data from the RE-LY study show
that the use of DBG 150mg results in statistically significantly fewer occurrences of stroke
when compared with WFN. The use of disutility values from Sullivan (2005), US based values

which may be lower than UK based values, would therefore bias the analysis against DBG
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(since it will reduce the incremental disutility arising from stroke in WFN patients relative to

DBG patients).

Finally, the disutility values reported in Sullivan (2005) represent the marginal decrement to
utility associated with each of those health states, taking into account patients’ age,
underlying co-morbidities and demographic characteristics (such as income and education).
The authors of that paper recommend against the use of the difference between the mean
population utility value and the mean health state specific utility as a disutility value since
this difference takes into account many other factors other than the occurrence of that
health state alone. For example, as noted above the difference between the overall mean
utility (0.867) and the stroke health state (0.694) reported by Sullivan (2005) is 0.173. The
reported disutility for that health state is much lower at -0.040, indicating that the presence

of co-morbidities in stroke patients contributes to the lower utility value.

Taking these points into consideration, it is proposed that the values from Sullivan (2006) be
used as the relevant parameter values within the base case of the economic evaluation,
while those from the Sullivan (2005) publication be used to construct the sensitivity analysis.
Given that since Sullivan (2006) reports values used within an economic evaluation it is
reasonable to assume that the disutility values have been appropriately adjusted from those
reported in Sullivan (2005) for that purpose. Moreover, the unadjusted disutility values
reported from Sullivan (2005) would appear to be too low given the known severity of the
events under consideration. For example, it is likely that a patient experiencing an ischaemic
stroke would experience a decrement in their quality of life greater than 0.0483 as
suggested by Sullivan (2005). However, insofar as Sullivan (2005) provide disutility values for
all the health states of interest it is used as the source of values for the sensitivity analysis in
preference to using multiple other studies (which may introduce other biases with respect to
study methods and populations). The values for use in the economic evaluation are

summarised in Table 94.
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Table 94 Disutility values for multiple health states

Health state Base case Source and Sensitivity analysis Source and
Mean (95% Cl)* elicitation method Mean (95% Cl) elicitation method
Stroke -0.139 (-0.118, - | Sullivan (2006), EQ- -0.048 (-0.050, - | Sullivan (2005), EQ-
0.160) | 5D™ 0.047) | 5D™*
Systemic -0.120 (-0.102, - -0.033 (-0.035, -
embolism 0.139) 0.030)
TIA -0.103 (-0.088, - -0.027 (-0.028, -
0.119) 0.027)
ICH -0.181 (-0.155, - -0.035 (-0.039, -
0.209) 0.032)
ECH -0.181 (-0.155, - -0.035 (-0.039, -
0.209) 0.032)
AMI -0.125 (-0.106, -
0.144) -0.035 (-0.036, -0.033

Abbreviations: AMI, acute myocardial infarction; ECH, extra-cranial haemorrhage; ICH intra-cranial haemorrhage;
TIA denotes transient ischaemic attack
* reported as the 2.5% and 97.5% limits for use in the probabilistic sensitivity analysis

None of the studies reported a preference based value for minor bleeds. A review of Sullivan
(2006) *** showed that an absolute utility value for minor bleeds was included, but this was

12 A search was

based on an author derived utility weight from another published study
conducted of the Harvard Online CEA  Registry (https://research.tufts-
nemc.org/cear/search/search.aspx) using the term “minor bleed”. This revealed three
publications, one of which was Sullivan (2006), and another which did not contain utility

% The remaining publication assumed that a minor bleed would

values for minor bleeds
result in an additional day of hospitalisation, which would reduce the total QALY estimate by
one day (implicitly attaching a utility value of 0 to that day of hospitalisation, or a disutility of

-0.0027 for a minor bleed in a given QALY year (calculated as 1/365) **°.

Within the economic evaluation, the definition of minor bleeds is such that patients remain
on their existing treatment, they experience no added disability, and there is no impact on
mortality. Accordingly, and in the absence of preference based utilities for minor bleeds, it is
assumed in the base case of the analysis that there is no disutility associated with the
occurrence of a minor bleed. This is varied in a sensitivity analysis in which the absolute
utility values reported by Sullivan (2006) are used to construct a disutility value for minor
bleeds. Sullivan (2006) report that a patient on ongoing WFN therapy has a utility value of
0.987 (95% interval: 0.967, 0.998), and that a patient with a minor bleed has a utility value of
0.80 (95% intervals: 0.68, 0.92). Subtracting the former from the latter implies an annual
disutility associated with minor bleeds of -0.187 (95% intervals: -0.287, -0.078). Assuming
that the quality of life decrement associated with a minor bleed applies for only two days,

the disutility applicable for each minor bleed event is -0.001 (95% intervals: -0.002, -0.0004).
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A summary of the proposed approach to estimating the disutility of a minor bleed is

presented in Table 95.

Table 95 Disutility values for minor bleeds

Health Base Source and elicitation Sensitivity analysis Source and elicitation method
state case method (95% intervals)

Minor 0 Assumption -0.001 (-0.002, -0.0004) Estimation based on Sullivan
bleed (2006). 32

6.4.7 Please highlight any key differences between the values derived from the

literature search and those reported in or mapped from the clinical trials.

Adequately measuring health-related quality of life alongside clinical trials remains a
challenge in settings such as RE-LY. Given the open design, and the typical patient inclusion
criterion that stipulated that patients could not enter into the trial if there was concern that
patients may be unreliable concerning “requirements for follow-up during the study and/or
compliance with study drug administration”, and as patients were informed of the need for
regular INR monitoring before enrolment, it can be expected that those patients being
unsure about their ability to comply with this, would not have consented. This could
introduce a bias in favour of the more complex treatment option, in this case WFN.
Additionally, patients in the DBG groups were aware of the investigational nature of the drug
whereas the comparator arm constitutes the current standard of care and has been in
clinical use for decades. This may have “masked” health-related quality of life changes in
both arms. Blinding on the other hand is also not a solution, as with double-dummy
technique “sham INR” tests in the DBG arms would not allow a quality of life assessment
resembling later routine use either. Hence, such limitations have to be kept in mind when

interpreting the findings of the quality of life substudy.

_. The comparison of these values with those from the literature review is

presented below.
Presence of AF without history of stroke

Gage (1996)'* reports an own current health value for patients with AF of 0.82 (95% Cl; n.r.),
while Berg (2010)'* reports a baseline value for patients with AF of 0.751 (95% Cl: 0.744,

0.7s). |

_. It is appropriate therefore that the value from Berg (2010) of 0.751 be

used in a sensitivity analysis within the economic evaluation.
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WFN treatment (including frequent monitoring of INR)

While the results from RE-LY suggest no change over time in the utility associated with WFN
treatment, it is possible that this result is an artefact of the clinical trial rather than a
reflection of what is likely to occur in clinical practice. That is, patients in the clinical trial
were required to undergo ongoing monitoring (other than for INR levels) that may not
otherwise have occurred in clinical practice. The additional impost of INR monitoring is
therefore likely to have been diluted in the milieu of other protocol mandated monitoring.
This being the case, it is appropriate to consider the potential impact of ongoing INR

monitoring.

The literature search identified three studies (Gage (1995, 1996)'*> ™’ and Robinson
(2001)**°) which assessed the utility associated with WFN therapy. These studies suggest
that there is a measurable disutility directly attributable to the burden of WFN therapy. The
results from Gage (1995, 1996) (see Table 96) estimated values for WFN therapy to be 0.988
and 0.987, respectively. A set of slightly lower values was reported by Robinson (2001);
0.949 and 0.941 for the GP and hospital based settings, respectively. While it is proposed
that a disutility value of 0 be applied within the base case of the economic evaluation, it is
pertinent to examine the impact of this assumption. It is proposed that the value from Gage
(1996) be used as part of a sensitivity analysis. The relative disutility associated with WFN
monitoring is assumed to be given by the difference between the reported mean value and
that associated with full health (1.0). Thus, for the value reported by Gage (1996), a mean
utility value of 0.987 represents a disutility of 0.013 (1.3%).

Table 96 Disutility attributable to burden of warfarin therapy
Study Elicitation method Utility value
Mean (95% Cl)
Gage (1996)™% TTO 0.987 (n.r.)
Gage (1995)™ TTO 0.988 (n.r.)
Robinson (2001)™° SG GP setting, 0.949 (0.925, 0.971)

Hospital setting, 0.941 (0.915, 0.967)

Abbreviations: GP, general practice; n.r. not reported; SG, standard gamble; TTO, time trade off.

However, for the purposes of the current analysis it is suggested that a conservative

approach be adopted in which no disutility is attached to the burden of warfarin therapy.
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DBG treatment

as  previously  noted, |
I Uniike WFN, patients on DBG are not

required to undergo anticoagulation monitoring. It is therefore reasonable that no further

adjustments, other than those associated with the occurrence of specific health events, be

applied to the quality of life of DBG patients. _

Adverse events

6.4.8 Please describe how adverse events have an impact on HRQL.

The HRQL impact of adverse events (haemorrhagic events) included in the economic model
has already been discussed as part of the reporting of Set 2 and 3 utility values in Section
6.4.6. Of other adverse events, only dyspepsia was shown to be statistically significantly

different, and only in the short-term. This is discussed above in Section 6.4.7.

Quality-of-life data used in cost-effectiveness analysis

6.4.9 Please summarise the values you have chosen for your cost-
effectiveness analysis in the following table, referencing values obtained
in sections 6.4.3 to 6.4.8. Justify the choice of utility values, giving
consideration to the reference case.

The utility values proposed for use in the economic model, including sensitivity analyses, are

summarised in Table 97.
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Table 97

Summary of utility and disutility values

Health state

Base case
Mean (95% Cl)

Source and
elicitation method

Sensitivity analysis
Mean (95% Cl)

Source and
elicitation
method

Utility values for genera

| health states (Set 1, from 6.4.3, 6.4.7, and 6.4.8)

AF patient

RE-LY study, EQ-
5pi33

0.751 (0.744, 0.758)

Berg (2010), EQ-
5D.140

Warfarin treatment Not considered -0.013 (n.r.) Gage (1996),
(monitoring) 10
DBG treatment Not considered -0.027 (n.r.) RE-LY data, EQ-
(monitoring) 5p™
Utility values for post-stroke health state (Set 2, from 6.4.6)
Mild stroke: mRS 0-2 0.76 (n.r.) Gage (1996), 0.71 Dorman (2000),
Moderate stroke: mRS 0.39 (n.r.) 70 0.51 EQ-5D.'*
3-4
Major stroke: mRS 5 0.11 (n.r.) 0.31
Disutility values for event specific (Set 3, from 6.4.6)
Stroke (severity not -0.139 Sullivan (2006), -0.048 Sullivan (2005),
specified). (-0.118, -0.160) EQ-5D™* (-0.050, -0.047) EQ-5D"°
Systemic embolism. -0.120 -0.033
(-0.102, -0.139) (-0.035, -0.030)
TIA -0.103 -0.027
(-0.088, -0.119) (-0.028, -0.027)
ICH -0.181 -0.035
(-0.155, -0.209) (-0.039, -0.032)
ECH -0.181 -0.035
(-0.155, -0.209) (-0.039, -0.032)
Acute MI (severity not -0.125 -0.035
specified). (-0.106, -0.144) (-0.036, -0.033
Minor bleed (not 0 Assumption -0.001 Estimation based

specified).

(-0.002, -0.0004)

on Sullivan
(2006)™2.

Abbreviations: Cl, confidence interval; ECH, extracranial haemorrhage; ICH, intracranial haemorrhage;
MI, myocardial infarction; n.r., not reported; TIA, transient ischaemic attack; TTO, time trade off.

6.4.10

the criteria for selecting the experts
the number of experts approached
the number of experts who participated

declaration of potential conflict(s) of interest from each expert or

medical speciality whose opinion was sought
¢ the background information provided and its consistency with the
totality of the evidence provided in the submission

e the method used to collect the opinions

If clinical experts assessed the applicability of values available or
estimated any values, please provide the following details®:

¢ the medium used to collect opinions (for example, was information
gathered by direct interview, telephone interview or self-administered
questionnaire?)

e the questions asked

° Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing
submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra:
Pharmaceutical Benefits Advisory Committee.
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e whether iteration was used in the collation of opinions and if so, how it
was used (for example, the Delphi technique).

No clinical expert opinion was sought regarding the utility values.

6.4.11 Please define what a patient experiences in the health states in terms of
HRAQL. Is it constant or does it cover potential variances?

Unless an event occurs, the HRQL level of patients remains constant within each health state

and from cycle to cycle. Changes in HRQL only occur for three reasons:

1. When a patient has a clinical event, resulting in a one-shot temporary disutility
within a single cycle

2. Post stroke/ICH, patient HRQL is modified to reflect their new disability level
3. Death

6.4.12 Were any health effects identified in the literature or clinical trials
excluded from the analysis? If so, why were they excluded?

None were identified.

6.4.13 If appropriate, what was the baseline quality of life assumed in the
analysis if different from health states? Were quality-of-life events taken
from this baseline?

This has been discussed as part of the reporting of Set 1 utilities in Section 6.4.3 and 6.4.7.

6.4.14 Please clarify whether HRQL is assumed to be constant over time. If not,
provide details of how HRQL changes with time.

Please see the response to Section 6.4.11.

6.4.15 Have the values in sections 6.4.3 to 6.4.8 been amended? If so, please
describe how and why they have been altered and the methodology.

No.

6.5 Resource identification, measurement and valuation

This section should be read in conjunction with NICE’s ‘Guide to the methods of
technology appraisal’, section 5.5.

All parameters used to estimate cost effectiveness should be presented clearly in a
table and include details of data sources. For continuous variables, mean values
should be presented and used in the analyses. For all variables, measures of
precision should be detailed.
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NHS costs

6.5.1 Please describe how the clinical management of the condition is currently
costed in the NHS in terms of reference costs and the payment by results
(PbR) tariff. Provide the relevant Healthcare Resource Groups (HRG) and
PbR codes and justify their selection. Please consider in reference to
section 2.

Treatment costs

Costs for treatments (drug and monitoring) are not available in the PbR tariff.

Cost of events

Events included in the economic evaluation with PbR codes are:

e Ischaemic stroke (by mRs 0-2, 3-4, 5, 6)

O

O

O

O

AA04Z Intracranial Procedures Except Trauma with Non-Transient Stroke or
Cerebrovascular Accident, Nervous system infections or Encephalopathy
Category 4

AA10Z Intracranial Procedures Except Trauma with Non-Transient Stroke or
Cerebrovascular Accident, Nervous system infections or Encephalopathy
Category 3

AA16Z Intracranial Procedures Except Trauma with Non-Transient Stroke or
Cerebrovascular Accident, Nervous system infections or Encephalopathy
Category 1 or 2

AA22Z Non-Transient Stroke or Cerebrovascular Accident, Nervous system
infections or Encephalopathy

e Haemorrhagic stroke and intracranial haemorrhage (by mRs 0-2, 3-4, 5, 6)

o}

e TIA

O

AAQ04Z Intracranial Procedures Except Trauma with Non-Transient Stroke or
Cerebrovascular Accident, Nervous system infections or Encephalopathy
Category 4

AA10Z Intracranial Procedures Except Trauma with Non-Transient Stroke or
Cerebrovascular Accident, Nervous system infections or Encephalopathy
Category 3

AA16Z Intracranial Procedures Except Trauma with Non-Transient Stroke or
Cerebrovascular Accident, Nervous system infections or Encephalopathy
Category 1 or 2

AA22Z Non-Transient Stroke or Cerebrovascular Accident, Nervous system
infections or Encephalopathy

AA23Z Haemorrhagic Cerebrovascular Disorders

AA297 Transient Ischaemic Attack

e AMI (Fatal, non-fatal)

O

EB10Z Actual or suspected myocardial infarction

e ECH (Fatal, non-fatal non-Gl, non-fatal Gl)
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o LB38A Unspecified Haematuria with Major CC
o FZ38A Gastrointestinal Bleed with Major CC

e (Clinically relevant) Minor bleeds
o None available

e Systemic Embolism (Fatal, non-fatal)

o None available
Cost of post-event disability for IS/HS/ICH

The acute phase of rehabilitation is included under AA22Z (Non-Transient Stroke or
Cerebrovascular Accident, Nervous system infections or Encephalopathy). However, long-
term stroke rehabilitation costs are not rebundled and no tariffs published. The PbR states

that these are to be negotiated locally (code VC04Z)

Other costs
These are:
e costs for other DBG adverse events (dyspepsia)
e discontinuation of treatment without an event to no treatment or another drug
e treatment switch
e death from unrelated cause

These are not included in the PbR codes.
Discussion of codes for IS/HS/ICH

The codes that include IS/HS/ICH refer to a range of outcomes. The codes associated with
nervous system infections, or encephalopathy, are clearly inappropriate. Costs for
cerbrovascular accident and non-transient stroke may be applicable to HS/ICH and IS. In
addition, “Haemorrhagic Cerebrovascular Disorders” may be applicable to HS/ICH. However,
these costs should ideally be disaggregated by event type, as event rates vary by event type

for patient/treatment groups.

Severity of stroke is based on the post-event mRs. However, these are costed by different

categories. Therefore the cost categories could not reliably be mapped onto the mRs.

Stroke in patients with AF is known to be more expensive than stroke in patients without AF.
Given that that majority of these strokes are likely to be from non-AF patients, these costs

would under-estimate the true costs of strokes in patients with AF.
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Discussion of codes for TIA, AMI and ECH

PbR tarriffs were available for TIA (AA29Z), AMI (EB10Z, defined as Actual or suspected
myocardial infarction), and non-Gl ECH and Gl ECH (LB38A and FZ38A, defined as Non-Gl
ECH - Unspecified Haematuria with Major CC; GI ECH - Gastrointestinal Bleed with Major CC).

The PbR tariffs associated with these codes are shown in Table 98.

Table 98 PbR Tariffs for TIA, AMI, Non-Gl ECH and GI ECH"®°

HRG | HRG name | Combined Daycase/ Non-elective Per day long stay payment Reduced short
code Elective tariff (£) spell tariff (£) (for days exceeding stay emergency

trimpoint) (£) tariff (£)

AA297 TIA 671 1,339 186 603
EB10Z AMI 1,569 3,872 190 968
LB38A | Non-GI ECH 1,913 2,539 196 635
FZ38A Gl ECH 1,967 2,068 183 517

Abbreviations: AMI - Actual or suspected myocardial infarction; Gl ECH - Gastrointestinal Bleed with Major CC;
Non-GlI ECH - Unspecified Haematuria with Major CC; TIA - Transient Ischaemic Attack

Activity levels for each of the PbR tariffs are shown in Table 99. These activity levels are from
2007-08 NHS reference costs"’. The reason for using this and not the more recent 2008-09
NHS reference costs™® is due to the PbR tariff costs being based on the 2007-08 NHS

1% Using activity levels and numbers of excess bed days

reference activity levels and costs
from the 2007-08 NHS reference costs ensures that the PbR costs which are based on these
activity levels (in particular the long-stay trim points), are consistent with the data which was

used to derive them.
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Table 99 Activity levels for TIA, AMI, Non-Gl ECH and GI ECH™’

HRG Name and Page Activity National Average
Unit Cost
Transient Ischaemic Attack
TPCTEI Elective Inpatient HRG Data 164 1,510
TPCTEIXS Elective Inpatient Excess Bed Day HRG Data 129 293
TPCTNEI_L Non-Elective Inpatient (Long Stay) HRG Data 11,662 1,046
TPCTNEI_L_XS Non-Elective Inpatient (Long Stay) Excess Bed Day HRG Data 17,450 191
TPCTNEI_S Non-Elective Inpatient (Short Stay) HRG Data 13,663 338
TPCTDC Day Cases HRG Data 264 510
Actual or suspected myocardial infarction
TPCTEI Elective Inpatient HRG Data 4,127 1,942
TPCTEIXS Elective Inpatient Excess Bed Day HRG Data 2,283 266
TPCTNEI_L Non-Elective Inpatient (Long Stay) HRG Data 71,704 1,526
TPCTNEI_L_XS Non-Elective Inpatient (Long Stay) Excess Bed Day HRG Data 74,626 193
TPCTNEI_S Non-Elective Inpatient (Short Stay) HRG Data 35,696 381
TPCTDC Day Cases HRG Data 2,580 465
TPCTDCRA Regular Day / Night Admissions 5 638
Gastrointestinal Bleed with Major CC
TPCTEI Elective Inpatient HRG Data 31 1,654
TPCTEIXS Elective Inpatient Excess Bed Day HRG Data 201 172
TPCTNEI_L Non-Elective Inpatient (Long Stay) HRG Data 922 1,690
TPCTNEI_L_XS Non-Elective Inpatient (Long Stay) Excess Bed Day HRG Data 1,547 205
TPCTNEI_S Non-Elective Inpatient (Short Stay) HRG Data 496 382
TPCTDC Day Cases HRG Data 8 353
Unspecified Haematuria with Major CC
TPCTEI Elective Inpatient HRG Data 275 1,187
TPCTEIXS Elective Inpatient Excess Bed Day HRG Data 401 198
TPCTNEI_L Non-Elective Inpatient (Long Stay) HRG Data 10,325 1,326
TPCTNEI_L_XS Non-Elective Inpatient (Long Stay) Excess Bed Day HRG Data 18,311 188
TPCTNEI_S Non-Elective Inpatient (Short Stay) HRG Data 7,821 357
TPCTDC Day Cases HRG Data 28 484

Abbreviations: AMI - Actual or suspected myocardial infarction; Gl ECH - Gastrointestinal Bleed with Major CC;
Non-Gl ECH - Unspecified Haematuria with Major CC; TIA - Transient Ischaemic Attack

The average unit cost per event was calculated by first calculating the average cost of an

elective stay and a non-elective long-stay. This was derived by calculating the average

number of excess days per admission as the number of excess bed days divided by the

number of admission, then multiplying this by the cost of an excess bed day then adding to

the cost of admission (Table 100). Then using these costs along with the tariff costs for non-

elective short-stays and day cases, the average costs were calculated weighted by activity.

All actual calculations for these are shown in Table 100.
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Table 100

Calculation of average cost per patient per event

Event Types of stay Calulation Costs

TIA Elective (164/129)*£186+£671 £817
Non-elective long-stay (17,450/11,662)*£186+£1,339 £1,617
Non-elective short-stay - £603
Day cases - £671
Total weighted average (£817x164 + £1,617x11,662 + £603x13,663 + £671x264)/(164 + £1,064

11,662 + 13,663 + 264)

AMI Elective (2,283/4,127)*£190+£1,569 £1,674
Non-elective long-stay (74,626/71,704)*£190+£3,872 £4,070
Non-elective short-stay - £968
Day cases - £1,569
Total weighted average (£1,674x4,127 + £4,070x71,704 + £968x35,696 +

£1,569%2,580)/(4,127 + 71,704 + 35,696 + 2,580) £2,956

Non-Gl Elective (201/31)*£196+£1,913 £3,184

ECH Non-elective long-stay (1,547/922)*£196+£2,539 £2,868
Non-elective short-stay - £635
Day cases - £1,913
Total weighted average (£31,84x31 + £2,868x922 + £635x496 + £1,913x8)/(31 + 922 +

496 + 8) £2,109

GI ECH Elective (401/275)*£183+£1,967 £2,234
Non-elective long-stay (18,311/10,325)*£183+£2,068 £2,393
Non-elective short-stay - £517
Day cases - £1,967
Total weighted average (£2,234x275 + £2,393x10,325 + £517x7,821 + £1,967x28)/(275 +

10,325 + 7821 + 28) £1,594

Abbreviations: AMI - Actual or suspected myocardial infarction; Gl ECH - Gastrointestinal Bleed with Major CC;
Non-GlI ECH - Unspecified Haematuria with Major CC; TIA - Transient Ischaemic Attack

The weighted average cost for TIA is estimated at £1,064. It should be noted that this is not
necessarily a population of patients with AF, and for this population the cost might differ.
The cost of TIA in patients with AF was calculated as part of the OXVASC study (see below for
further details) as E- (SE = E.) per event (n=., 2009 cost). This cost is more reflective
of the non-elective long stay cost (of £1,617). However, given that we have no clinical
justification for using the higher cost, we will conservatively use the weighted average PbR

cost of £1,064 per event.

The codes proposed for AMI are for actual or suspected myocardial infarction, and therefore
might not necessarily be an AMI. However, this code will not necessarily include the full
costs as an additional code is available which related to post-event rehabilitation (VC387).
This does not have a mandatory HRG code and is not rebundled (i.e. included in the PbR
elsewhere). The PbR advises that these costs should be negotiated locally. Therefore, taking
a weighted average based on numbers of admission, which results in an average cost per
admission of £2,956, may be an appropriate estimate. The economic evaluation separates
events into fatal and non-fatal AMI, and given that the weighting of number of fatal AMlIs in
the trial is likely to reflect the weighting in clinical practice, these costs are assumed to be

the same.
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The tariff for unspecified haematuria with major CC was used for for non-GlI ECH.
Gastrointestinal bleed with major CC was applied for GI ECH. The average cost per patient
for each of these was £2,109 and £1,594 per admission. Costs for fatal/non-fatal bleeds are
not provided. Whilst the cost for Gl bleed appears to be suitable, the code for non-Gl ECH
may be too narrow for use in the evaluation. These costs and their appropriateness in the

model are discussed futher in 6.5.3.

6.5.2 Please describe whether NHS reference costs or PbR tariffs are
appropriate for costing the intervention being appraised.

Given that DBG is an oral treatment for a chronic condition, NHS reference costs or PbR
tariffs are not appropriate for estimating the cost of the intervention. These sources
however may be appropriate for other events included in the economic model as described

above.

Resource identification, measurement and valuation studies

6.5.3 Please provide a systematic search of relevant resource data for the UK.
Include a search strategy and inclusion criteria, and consider published
and unpublished studies. The search strategy used should be provided
as in section 9.13, appendix 13. If the systematic search yields limited
UK-specific data, the search strategy may be extended to capture data
from non-UK sources. Please give the following details of included
studies:

country of study

date of study

applicability to UK clinical practice
cost valuations used in study
costs for use in economic analysis
technology costs.

Systematic reviews were undertaken to estimate the following:

® INR Monitoring costs
e Cost of stoke (IS and HS)

e Cost of bleeds (ICH, ECH)
Systematic review of INR monitoring resource-use and costs

The cost of INR monitoring is likely to be an important consideration in the economic model.
No PbR tariffs or NHS reference costs exist for this service. In addition, it is known that
practice varies widely both within and across local health economies in England and Wales,
as patients may be tested in a variety of settings. This makes the estimation of a national

average difficult to estimate.
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Details of the methods used in the systematic review are provided in Appendix 13. In total,
17 relevant papers were identified for the UK. Information extracted from these papers is

shown in Table 101.
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Table 101

Data extracted from studies regarding the cost of INR monitoring

Reference

Date of study and applicability to
current UK clinical practice

Cost valuations used in study

Costs for use in economic analysis (including technology
costs)

Abdelhafiz 2001
(Abstract) 160

Study period 1 year; date unknown;
place of monitoring not stated;
perspective, cost year, resource
year not stated.

Cost of warfarin treatment was £262.6 per patient year (included
drug costs, monitoring costs and costs of treating bleeding
complications). Cost per stroke prevented was £8,141

Inappropriate for use in economic evaluation as:

e monitoring aggregated with costs for bleeding
complications

e  Perspective, cost year and resource year unclear

Abdelhafiz 2003

160

Cost year 1999-2000; Mean follow-
up period 19 + 8.1 months (range 1-
31 months); date of study unknown;
Hospital-based, pharmacist-led,
anticoagulation clinic or blood
samples taken at home or at GP's
office and then monitored at the
clinic

Disaggregated costs:

e  Staff time: Nurse visit £4.90/patient/year or £0.65 (0.18—
1.20)/patient/month

e  Prothrombin test: INR cost £55.60/patient/year or £7.40
(7.00-7.80)/ patient/month

e  Postage: £2.90/patient/year or £0.39 (0.36—
0.41)/patient/month

e  Transport: £26.10/patient/year for the patient or £3.50
(3.20-3.70)/ patient/ month

e  £0.90/patient/year or £0.12 (0.01-0.30)/patient/month for
work missed

Total costs

e  £90.40/patient/year or £12.06/patient/month

Inappropriate for use in economic evaluation as:
e Resources year not provided therefore may not be
reflective of current clinical practice
e Resource use and unit costs not provided therefore
unclear how costs were calculated
e Costs per 634 patient years and for 1 patient year differ
when normailsed to a single patient year (£161.67 vs
£159.40) —unclear if patient years, and costs, are based
on patient year costs calculated for patients that have
withdrawn from warfarin.
e Travel costs are included, but a proportion is funded
by the patient and the size of this proportion in not
known.

Arya 2005 Te1

Cost year 2004; Based on services
provided by six secondary care
trusts

Average cost of a monitoring visit £14.58 + 4.25, of which £6.88
for taking blood, £4.08 for analysis and £3.62 for communicating
results and making dose changes. Cost per INR test was lower for
Mean for hospital-based care was £13.39; mean for shared
secondary and primary care was £23.06. Mean annual cost per
patient for INR monitoring was £206.41 + £63.51

Inappropriate for use in economic evaluation as:

e Small sample size limited to secondary care trusts
unlikely to reflect current national clinical practice

e Resource year not given

e Perspective not stated (appears to be NHS)

Bhavnani 2002
162

Cost year not reported; Costs are
for patient self-monitoring at home

Equipment: Around £400 for a coagulometer; test strips
approximately £2.50 each

Inappropriate for use in economic evaluation as:

o Self-monitoring not reflective of current clinical
practice

e Cost and resource year not provided

Connock 2007
163

Cost year 2005. Modeled period of
10 years.

Patient self-monitoring (PSM) or
hospital-based clinic

PSM costs: Staff time: £44.14 (£33.12-£55.20) for two GP
consultations; CoaguChek machine £513.56 (£385.17-£641.95);
test strips (x26) £71.24 (353.43-£89.05); Internal quality control
test (x4) £21.92 (£16.44-£27.40); External quality control test (x1)
£26.28 (£19.71-£32.85); Training/education £170.23 (£127.67-

Inappropriate for use in economic evaluation as:

e  Total cost for PMS not provided, only incremental
costs (resources may have derived from Jowett
2006 (see below)

e  Costs for Anticoagulation control cost per year from
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Reference

Date of study and applicability to
current UK clinical practice

Cost valuations used in study

Costs for use in economic analysis (including technology
costs)

£212.67) (success rate 0.6, 0.45-0.75)
Anticoagulation control cost (usual care annual costs): £98.47,
£73.86-£123.09

Fitzmaurice 2005 **° However, when this publication

was searched, no reference to this or any other cost
was found) therefore unclear how costs were derived

Davies 2000

166

Cost year 1997; hospital clinic or
outreach clinic; Healthcare provider
and patient perspective

Annual cost for nursing time £20,150 in a hospital clinic, £14,926
in an outreach clinic; annual cost for doctor's time £1905 and
£1280, respectively; Annual fixed costs for hospital and outreach
clinic respectively: computer £297 & £344, printer £71 & £83,
CDSS £989 & £400, portable test equipment £0 & £593; annual
variable costs for clinical equipment: £0 & £240, respectively;
Blood test - Annual cost for hospital and outreach clinic
respectively: £10,800 & £0; Annual cost for prothrombin test card
for hospital and outreach clinic respectively: £0 & £3150; Annual
cost for clerical expenses for hospital and outreach clinic
respectively: £120 &£0; Annual variable costs for telephone for
hospital and outreach clinic respectively: £1350 & £0; annual fixed
costs for telephone, transport & education for hospital and
outreach clinic respectively: £629 & £826

Annual hospital travel costs for hospital and outreach clinic:
£7986 & £0, respectively; Annual overheads on fixed and semi-
fixed costs: £4327 & £3750 for hospital and outreach clinic,
respectively; annual overheads on variable costs: £3646 & £610,
respectively; Average total cost per visit £8.71 for hospital clinic &
£21.83 for outreach clinic, giving an overall average cost per visit
of £10.90

Inappropriate for use in economic evaluation as:

e Resource use may no longer be appropriate —e.g
computer costs, printer costs, software costs.

e  Resource year not given though likely to predate
1997 —therefore would be inappropriate to use as
unlikely to reflect current clinical practice.

Fitzmaurice
1996 '

Study ran for 12 months from late
1993; Pilot study; Place of
monitoring: practice-based clinic.

In-practice use of CDSS: £2.92 per visit for a GP (7 minutes of
time); £1.13 per visit for a practice nurse; £1 per visit for
consumables (use of CDSS); Capital costs: £2000 for computer
software, £1200 for laptop computer; Prothrombin test £5 per
visit; Patient transport £5 per visit; Computer maintenance £540
per year; Estimated at 1 hour per patient per visit.

For use of CDSS: total cost for first year £6736 (26 patients
attended 108 appointments), £3696 for subsequent years.
Hospital costs: £6300 per year for first and subsequent years.

Inappropriate for use in economic evaluation as:
Resource use may no longer be appropriate as resource
use from 1993 and therefore unlikely to reflect current
clinical practice.

Fitzmaurice

1 year study from 31 January 1995;

Overheads £500 for 29 patients over 1 year, including CDSS

Inappropriate for use in economic evaluation as:
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Reference

Date of study and applicability to
current UK clinical practice

Cost valuations used in study

Costs for use in economic analysis (including technology

costs)

1998 '

Place of monitoring: a practice-
based nurse-led clinic.

maintenance and quality assurance costs

Total costs (for one test): New-patient appointment £7 each; clinic
follow-up appointment £3 each; domiciliary follow-up
appointment £12 each. Had patients been seen in a local provider
unit, the costs would have been £45 per new-patient appointment
and £10 for a follow-up appointment.

Total costs over the year for the 29 patients were £1751. Had
patients been seen in a local provider unit, the corresponding
figure would have been £2290

Resource use may no longer be appropriate as resource
use from 1995 and therefore unlikely to reflect current
clinical practice.

Fitzmaurice
2002 '

Study period 6 months; Primary
care clinic or self-monitoring at
home.

Equipment: £400 per machine; £2.30 per test strip

Quality control: £2.30 per assessment for internal quality control;
£30.00 per assessment for external quality control

Training: £50.46 per patient per training session

£425.23 + 52.65/patient/year (interquartile range £388.23—
459.53) for self-management; £89.71 + 38.58/patient/year
(interquartile range £53.04-123.76) for routine clinic care

Only includes patients using Coagucheck patients and

therefore unreflective of current clinical practice

Jowett 2006 ™

Cost year 2003. Study period 1 year.
Patient self monitoring (PSM) or
hospital- or primary care-based
anticoagulation clinic (clinic-based
care)

e  Direct costs Staff time: PSM: practice nurse salary £23-29 per
clinic hour; GP salary £98-116 per clinic hour

e  Equipment: PSM: machine £468.83; test strip £2.50; lancet
£0.03; sharps bin £1.05; box of tissues £0.46; alcowipe £0.02;
laminated dosing card £1.00

e  Cost per visit: Clinic-based care: GP blood sample, hospital
analysis and dosing £9.38 per visit; GP blood sample and
dosing, hospital analysis £10.69 per visit

e  Telephone: PSM: practice nurse phone call £4.83

e Quality control: Internal quality control test £5

e  Training: PSM: First training session £42.52 per person;
second training session £28.67 per person

e  Overheads: PSM: £13.16 per hour

e Mean costs/year for clinic-based care: £89.89 (95% Cl: 83.15—
97.32) anticoagulation costs, £32.43 (14.65-55.05) additional

Inappropriate for use in economic evaluation as:

Resource use data was collected as part of a RCT and
considered a range of INR monitoring settings
(hospital clinics, GP blood sample with hospital
analysis and dosing, GP blood sample and dosing with
hospital analysis, pharmacist-led practice clinic,
practice near-patient testing clinic, MLSO-led practice
clinic). The average costs per patient per year were
based on sampling these settings, though it is unclear
in what proportion.

Resource use from 2001-2002 and therefore less
likely than other sources to reflect current clinical
practice
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Reference

Date of study and applicability to
current UK clinical practice

Cost valuations used in study

Costs for use in economic analysis (including technology

costs)

(non-anticoagulation) NHS costs, £57.48 (53.65-61.49)

patient costs, £179.80 (160.09-202.58) overall societal costs.

Mean costs/year for PSM: £381.53 (365.63—-397.90)
anticoagulation costs, £35.23 (17.35-58.88) additional (non-
anticoagulation) NHS costs, £45.97 (42.98-49.31) patient
costs, £462.73 (439.28-489.15) overall societal costs

Lightowlers 1998
170

10 year study. Cost year 1997.
Retrospective analysis (meta-
analysis of 5 trials). Place of
monitoring: an anticoagulation
clinic.

Total cost of anticoagulation: (drug costs + monitoring) £610.06
per subject per year, amounting to a discounted 10-year cost of
£4759.56 per subject

Cost of one test:

Assuming monitoring every 3 weeks (17 tests per year), the cost of

one cycle of anticoagulation (3 weeks of drug costs and one
monitoring test) would be £35.86 (cost of one warfarin tablet
£0.0125). In the analysis, the unit cost of a visit to the
anticoagulation clinic was £35.00

Inappropriate for use in economic evaluation as:

Resource year unclear and likely to predate 1997 and
therefore not be reflective of current clinical practice.

McCahon 2007
171

1 year study period (1 July 2003 to
30 June 2004). Cost year 2003.

Place of monitoring: Self-monitoring
at home for PSM patients, hospital
or practice-based anticoagulation
clinic for controls

Direct costs
e  Staff time: Unit costs per visit: practice nurse £29 per clinic
hour; GP £116 per clinic hour; community pharmacist £83;

consultant £109; admin £10.93; GP consultation £15; practice

nurse phone call (10 mins) £4.83; GP telephone call (10.8
mins) £21; community pharmacist phone call (10 mins)
£13.83; receptionist phone call (10 mins) £1.82

° Equipment: For PSM, machine £468.83; test strip £2.50;
lancets £0.03 each; sharps bin £1.05; box of tissues ££0.46

e Cost per visit: For routine care (controls) unit cost per visit
£9.38 for GP blood sample, hospital analysis and dosing;
£10.69 for GP blood sample and dosing, hospital analysis

e Quality control: For PSM, internal quality control test £5

Total costs
e Unit cost for routine care (controls) £6.75 for hospital clinic
visit, £14.16 for practice-based point-of-care testing. Total

Inappropriate for use in economic evaluation as:

Provides costs for PSM which is not current clinical
practice;

Patients were those enrolled in the SMART study and
therefore not necessarily representative of current
clinical practice. E.g inclusion criteria for the SMART
trial included: Patients who had taken warfarin for at
least months with a target INR of 2.5 or 3.58; GPs
were able to exclude patients from the trial on
clinical or social grounds (unclear what this means).
However, this may indicate that difficult to manage
patients and potentially more costly patients, may
have been excluded from the cost analysis. Therefore
these patients may not be representative of current
clinical practice.
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Reference

Date of study and applicability to
current UK clinical practice

Cost valuations used in study

Costs for use in economic analysis (including technology
costs)

costs to NHS over 12 months £193.01 (bootstrapped 95% Cl:
175.44-210.71) per patient for PSM, £117.60 (95.22-139.97)
per patient for controls (routine care).

Univariate analysis showed that changing the lifetime of the
point-of-care device from 10 years to 3 or 5 years increased
the total NHS cost of PSM over 12 months from £193.01
(175.44-210.71) to £303.98 (286.51-323.68) and £240.48
(224.15-260.52), respectively

Parry 2000

172

Study period 1 year. Cost year
1996-7. Place of monitoring:
Practice-based, nurse-led clinic or
hospital clinic

Staff time: Mean cost per patient per year for primary care
and hospital care, respectively: £4.90 & £8.40 for an initial
visit; £21.31 & £13.07 for a follow-up visit; £0 & 12.86 for
staff administration; £7.48 & £0 for GP time

Equipment: Mean cost per patient per year for primary care
and hospital care, respectively: £38.92 & £0 for software;
£23.35 & £1.79 for coagulation machine; £24.59 & £0 for
computer maintenance

Prothrombin test consumables: Mean cost per patient per
year for primary care and hospital care, respectively: £3.88 &
£5.84

Postage: Mean cost per patient per year for primary care and
hospital care, respectively: £0 & £1.36

Quality control: Mean cost per patient per year for primary
care and hospital care, respectively: £14.46 & £0.22
Training: Mean cost per patient per year for primary care
and hospital care, respectively: £5.31 & £0

Overheads: Mean cost per patient per year for primary care
and hospital care, respectively: ££22.28 & £6.66 for
overheads; £56.27 & £120.31 for additional costs for home
visit

Mean cost per patient per year £169.62 (SE: 10.17, 95% Cl:
151-190) for primary care, £69.08 (SE: 5.95, 95% Cl: 59-82)
for hospital care

Mean cost per patient for primary care and hospital care,
respectively: £25.41 (SE 3.13) & £13.89 (0) for first visit,

Inappropriate for use in economic evaluation as:

e Resource use may no longer be appropriate as
resource use from 1995 and therefore unlikely to
reflect current clinical practice.
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Reference

Date of study and applicability to
current UK clinical practice

Cost valuations used in study

Costs for use in economic analysis (including technology
costs)

£20.18 (3.13) & £6.62 (0) for follow-up visit; £22.36 (0.57) &
£31.39 (0) for first home visit; £19.21 (0.57) & £24.12 (0) for
follow-up home visit

Parry 2001

173

Cost year 1998. Study duration not
stated. Survey carried out in Spring
1999. Place of monitoring: primary
or secondary care.

Direct costs

Staff costs: £34.65 per patient per year for primary care,
£34.33 per patient per year for secondary care. Costs for
domicilliary or ambulance £3.38 per patient per year for
primary care, £18.87 per patient per year for secondary care
Equipment: costs for software, coagulation machine,
maintenance and training £14.46 per patient per year for
primary care, £1.80 per patient per year for secondary care.
Test consumables £4 per patient per year for primary care,
£5.84 per patient per year for secondary care

Overheads + postage: £22.92 and £8.02 per patient per year
for primary and secondary care, respectively

Quality control: For primary and secondary care, £17.63 and
£0.22 per patient per year, respectively

Mean patient travel costs £1.81 per visit for primary care,
£4.67 for secondary care

Indirect costs

Mean cost to patient of time for one clinic visit: £4.00 &
£8.97 for primary and secondary care, respectively

Total costs (for one test)

Mean NHS cost per visit £9.70 for primary care, £9.86 for
secondary care. Mean patient cost per visit (travel costs +
time costs) £6.78 for primary care, £14.58 for secondary care

Inappropriate for use in economic evaluation as:
Resource use may no longer be appropriate as resource
use from 1995 and therefore unlikely to reflect current
clinical practice.

Taylor 1997

174

Two 6-month periods. Cost year
1995. Place of monitoring: hospital-
based nursing care or hospital-
based consultant care

Mean cost per patient

Group A (newly referred patients) - mean cost per patient
over 3 months for nursing and consultant care, respectively:
£19.70 (SEM 1.14) & £19.10 (0.84) for clinic visits, £4.40
(1.68) & £0 for home visits, £5.40 (1.04) & £3.30 (0.77) for

Inappropriate for use in economic evaluation as:
Resource use may no longer be appropriate as resource
use from 1995 and therefore unlikely to reflect current
clinical practice.
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Reference

Date of study and applicability to
current UK clinical practice

Cost valuations used in study

Costs for use in economic analysis (including technology
costs)

related GP visits.

. Prothrombin test costs: For group A, mean cost per patient
over 3 months for nursing and consultant care, respectively:
£0.80 (SEM 0.05) & £0.90 (0.04) for reagents and equipment.
For group B, mean cost per patient over 6 months for
nursing and consultant care, respectively: £1.03 (0.05) &
£1.10 (0.05) for reagents and equipment

e  Transport: For group A, mean cost per patient over 3 months
for nursing and consultant care, respectively: £3.20 (SEM
1.41) & £6.20 (1.76) for transport. For group B, mean cost
per patient over 6 months for nursing and consultant care,
respectively: £2.20 (1.20) & £4.80 (1.40)

e  Group A: £45.70 (SEM 2.99) for nursing service excluding
hospitalisation costs, £53.10 (8.59) for nursing service
including hospitalisation costs, £42.20 (2.27) for consultant
service.

Group B: total costs of anticoagulation service per patient
over 6 months: £47.40 (SEM 2.40) for nursing service
excluding hospitalisation costs, £53.40 (7.00) for nursing
service including hospitalisation costs, £49.70 (2.80) for
consultant service

Thomson 2000
175

Study period 1 year. Place of
monitoring not stated.

Annual cost of warfarin treatment £82.88 (not clear whether this
is for the drug only or for the drug and monitoring)

Inappropriate for use in economic evaluation as:

Year of cost, resource use year unclear; Appears to be
based on local cost data derived from a hospital based,
pharmacy led anticoagulation service.

NICE 2006

Cost year 2006/2007; resource use
from Estimated average cost per
patient in England and Wales

The annual per patient unit cost for anticoagulation services was
estimated to be £382.9. This was based on a weighted average
that assumed 25% of services were delivered in secondary care
and 75% in primary care.

Appropriate for use in economic evaluation as correct
patient population is used in the analysis, the analysis
includes recent data and therefore is likely to reflect
current clinical practice, and the correct cost perspective is
applied.
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To summarise the studies in Table 101, the following were inappropriate for use in the
economic evaluation for reasons such as: lack of detail and clarity which meant that it was
unclear how the values were derived (Abdelhafiz (2001) and Abdelhafiz (2003)* ¢);
resource-use was from before 2000 and therefore not reflective of current clinical practice
(Davies (2000)'®, Fitzmaurice (1996)'®, Fitzmaurice (1998)'®, Fitzmaurice (2002)*®,
Lightowlers (1998)'7°, Parry (2000)""%, Parry (2001)*”, Taylor (1997)*"*, Thomson (2000)'");
the methods/resource use used to estimate costs were too narrow to be applicable to the
modeled patient population (Arya (2005)*, Bhavnani (2002)*®>, McCahon (2007)""*, Jowett

(2006)'*"); costs were based on inappropriate secondary references (Connock (2007)*).

The most appropriate value was derived from the NICE costing report® for cost year
2006/07, the costing report that accompanies NICE Clinical Guideline number 36 (atrial
fibrillation). This was based on a weighted average that assumed 25% of services were
delivered in secondary care and 75% in primary care (this assumption is tested in the
sensitivity analysis). The value for secondary care was based on an estimated 20 visits per
patient per year (adherence data from 2004/2005 reference costs). It should be noted that
this is more conservative than other data which estimated the number of visits per patient
was 22 visits per year (Jones (2005)**). The values from primary care were based on the

7). Estimated

outlines from INRStar for setting up an anticoagulation clinic (INStar (2006)
warfarin drug use from Blann (2003)*"8, and whilst this estimate is from 1999, this would not
be expected to differ between now and then, and in any case is a small component of the

total costs.

The cost that will be use in the economic evaluation will be inflated to 2010 prices and is

discussed further below.
Systematic review of stroke resource-use and costs, including follow-up

This systematic review was undertaken in two parts, with details of the search strategies in

Appendix 13. The data that was sought in this review were:
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stroke type (ischaemic, haemorrhagic)

severity (mild, moderate, severe, fatal)

e treatment phase (hyper-acute, acute, rehabilitation, long-term care)

country of origin

This was a systematic review of stroke in all patients with filtering to AF-specific stroke later
as appropriate, so as not to overlook any papers that may have relevant cost estimates as a

subgroup.
Systematic review of stroke costs — Part 1
Quality Checklist

Quality was assessed using an eight-point checklist. An overall quality assessment was also
given to each full paper (abstracts were excluded from the quality assessment); they were
assessed as: excellent, good or poor, depending on how well they faired in relation to each

criterion and in general with respect the paper as a whole. The criteria are described below.

e Appropriateness of the time horizon: papers may often imply they are estimating the
long-term costs of stroke, but actually only consider the hospitalisation costs. This
criterion provides a check regarding whether the description of the cost is truly
representative of the time horizon described.

e Inclusion of relevant costs: an economic analysis should report the perspective
employed (health service, third party payer, patient or societal) and given this, should
include all costs relevant to that perspective. This criterion provides an assessment of
this and also whether the costing is too narrow given the perspective employed.

e Disaggregation for direct costs: the cost of greatest interest to the decision maker is
generally that borne by the health service (or third party payer who is the decision
maker in an insurance funded system). This criterion is a check as to whether costs are
disaggregated in the paper, or whether they can be disaggregated given the information
presented. This is important when making comparisons across studies.

e Appropriate handling of costing issues: a good costing study will need to consider such
issues as discounting (to adjust for time preferences), inflation (to adjust for unit costs
that are not available in the correct price year) and currency conversions (for
multinational studies). There is a generally accepted way of adjusting for each of these
and this criterion considers whether a paper has appropriately handled these issues.

e Stochastic or deterministic costs: due to their statistical properties, costs should be
estimated in a stochastic fashion; however, papers are often merely descriptive, which is
only appropriate if they have undertaken sensitivity analysis.

e Source of resource data: the generalisability of the estimation of cost will be affected by
whether the resource data (number of events, length of stay, outpatients visits) has
been collected at a hospital level, or from within a registry. These different sources also
raise issues regarding whether the cost pertains to incidence or prevalence. This
criterion details and provides this information at a quick glance.
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e Source of unit cost data: similarly how generalisable a cost estimate is depends on the
source of the unit costs. If a primary costing study has been conducted this should be
adequately reported.

e Generalisability and comparability with other studies: this is a general comment on
whether the authors have considered any limitations in their study and whether they
have made comparisons with other studies, essentially whether it was good reflective
research.

Results from Part 1

After an initial appraisal 194 full papers and abstracts were considered for data extraction
purposes. Of these, 112 papers provided cost estimates relevant to the brief. Data extraction
produced 535 cost estimates for the economic burden of stroke. Of these, 56 were for the
UK and 6 for England and 15 for Scotland. Cost data was available for the UK from 13

publications, for England from 3 publications, and for Scotland from 3 publications.

Table 102 Assessment of quality of studies identified in part 1

Country Number of Number of good Number of poor Abstract only
excellent studies studies studies

UK 4 8 1 -

England 1 2 - -

Scotland - 2 1 -

Two papers were rated poor — these were Wolf (1995)"”° which had a cost year of 1991/92
and Isard (1992)*° with a cost year of 1988. Both of these are likely to be unreflective of
current clinical practice due to the time elapsed since the resouse use for these papers

would have been estimated.

Dawson (2007)*! and Henderson (2001)**? were rated as good and are both Scottish studies.
Dawson estimates costs by mRs and over a 90 day acute period. AF patient sub-groups are
not specified though 18.7% had primary intracerebral haemorrhage. However, the objective
of the Dawson study was to look at differences between mRs scores rather than estimate
absolute costs, and the authors state that total costs will have been underestimated for
those who required high dependency or intensive care. It is also possible that the cost of
mild stroke was overestimated given that a single unit cost was used for all types of hospital
stays. Therefore these costs were considered not suitable for the analysis. Henerson (2001)
provides annual costs are are therefore not suitable for the analysis; also costs are 1996/97
therefore the underlying resources use is unlikely to reflect current clinical practice.

Eight studies were rated as good for the UK. However, many of these had resource use pre-

dating 2000 and therefore unreflective of current clinical practice (Caro (1999)

, Caro
(2000)™*, Chambers (2002)**°, Beech (1999)*, Clarke (2003)*’, and Patel (2004a)'®).

Hansson (2002)™° has a cost year of 2000 for acute cost of stroke but did not differentiate
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190

between different types of strokes or AF patients. Patel (2004b)™" estimated costs for

2001/02 from a societal perspective over a one year period.

The two papers rated as good for England were McNamee (1998)**! and Grieve (2000)'.
Costs from 1995/96 and 1995 and for six month and one-year follow-up costs respectively,
with McNamee (1998) having costs based on the Barthel index. However, due to the time
elapsed since the studies, the underlying resources use, and costs, are unlikely to reflect
current clinical practice.

193 astimated costs for females

Five papers were rated as excellent. However, Epstein (2008)
only and is therefore not suitable. Grieve (2001a)™** and Grieve (2001b)'* have cost years of
1998 and 1995 respectively and therefore are unlikely to be suitable. This leaves Youman
(2003)™® using cost year of 2001/2002 and Luengo-Fernandez (2006)™ with cost year of

2004/05.

Costs for stoke calculated by Youman (2003) **

were stratified by severity according to the
Barthel Index. The study included 434 patients with a mean age of 76 and costs were for
2001/2002. The costs were for mild, moderate, severe and fatal stroke. These costs were
acute costs calculated for the first three months post-event. However, these costs were
inappropriate for use in the economic evaluation for a number of reasons. Patients with mild

and very severe stroke were excluded from the analysis and therefore not costed, and the

severity classification was not by mRs.

Patients did not necessarily have AF and costs were not stratified by type of stroke. The
stated reason for this was that previous studies had showed no significant difference in
functional dependence at 1 year between patients surviving a cerebral infarction and those
surviving primary intracranial haemorrhage or subarachnoid haemorrhage. However, long-
term follow-up costs are available on three monthly intervals by severity which may be used
in the model.

197

The final study by Luengo-Fernandez (2006) was of a particularly high quality and has
produced a wealth of data. Luengo-Fernandez (2006) used the Oxford Vascular Study and
national sources of unit costs to estimate the acute cost of various subtypes of stroke and
for various levels of disability/severity (pre, Rankin score and post, NIHSS score). Notably
they also consider a range of baseline characteristics in their cost analysis, including patient

history of atrial fibrillation.

Importantly, Luengo-Fernandez (2006) showed that patients with AF had a significantly

higher cost of stroke than patients without AF (£9,667 for patients with a history of AF vs
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£5,824 for patients without a history of AF (P<0.001)). This study attempted to look at
predictors of resource use and acute care costs of stroke using data obtained from the
Oxford Vascular study (a population-based cohort of all individuals in nine general practices
in Oxfordshire). There were significant differences in rates of hospital admission according to
both stroke severity and presence of atrial fibrillation. Patients with a history of atrial
fibrillation tended to have higher hospital admission rates than those without (P=0.085). This
finding is consistant with the hypothesis that concurrent AF is associated with greater
disability, longer in-hospital patient stay, and lower rate of discharge to home®. In spite of
the wealth of data available provided by Luengo-Fernandez (2006) it is not possible to
estimate the costs for use in the evaluation. Whilst costs are provided for different types of
stokes, for AF vs non-AF patients, and by severity, costs are not provided for AF patients by

stroke type and severity.
Results from Part 2

The second systematic review was undertaken to cover the period 2008 to date. Details of
the methods for this systematic review are in Appendix 13. Thirty-three studies were

identified that met the inclusion criteria. Of these, the majority (Guilhaume (2010)™*®

, Bayer
(2010)**°, Shaw (2010)*®°, Quinn (2009)*®, Jones (2009)*? Dudley (2009)*®, Latimer
(2009)**, Taylor (2009)*®, Saka (2009)*®*, van der Gaag (2008)*%, Sudlow (2009)*%,
Kmietowicz (2009)°®, Higgins (2008)**°, Swain (2008)*"*, Rudd (2008)**?, Epstein (2008)'**,
Schwander (2009)*", Jenkins (2008)*'*) did not report cost per patient and therefore were

unsuitable for the economic evaluation.

Jackson (2009)**® only reported acute medication and diagnostic costs whereas Luengo-
Fernandez (2009)**® only reported costs for urgent treatment for TIA and minor stroke. Flynn

1% Therefore each of these was

(2008)*"” used secondary sources from Youman (2003)
unsuitable.
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Acute event stroke costs were availble from a number of sources (Gomes (2010)
(2010)**°, Tavakoli (2009)*’, Luengo-Fernandez (2009)**®, Christensen (2008)**°, Potter
(2009)**!). However, none of these were for AF patients only and none had cost by severity,
and only Chritensen (2008) had cost by type of stroke (ICH and HS). Therefore, given that the
clinical outcomes in the model requires costs to be stratefied by severity and type, and also

the stroke in AF patients is more severe and more costly, none of these are suitable.

The study by Christensen (2008)**° examined the hospital-based costs for patients with 1S

and ICH over a 12 month period. This study was based on data collected from 1,016 ICH
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patients (mean age = 67.6 years, 49.6% male) and 4,295 IS patients (mean age 70.4, 48.2%
male) in Scotland from April 2004 until March 2005. Costs were for 2006 which, when
inflated to current prices, were estimated as £13,487 for ICH and £12,672 for IS for the initial
hospital stay. The cost of the initial hospital stay for patients that survived for 12 months was
estimated to be £20,189 for ICH and £12,636 for IS. Whilst this study is appropriate in terms
of setting, with events stratified by stroke type, AF status of patients is unknown and events
were not stratified by severity. Therefore this analysis was not appropriate for use in the

economic evaluation.

Long-term follow-up costs were available from a number of sources (Lindgren (2009)*%, Saka
(2009)*®, French (2008)**, Elia (2008)***, Harrington (2010)***, Forster (2009)**°). However,
acute and long-term costs were aggregated and therefore unsuitable. French (2008) focused
on costs likely to be influenced by the intervention and therefore was not total costs. Elia
(2008) calculated costs at either a nuring home of at patients home and therefore not
representative of patient groups with different levels of severity which are likely to be a mix
of the two. Harrington (2010) provided costs for follow-up over six-months but these were
only for patients aged at least 50 years at the time of stroke, had returned to living in the
community for at least three months, and felt able to participate in group activities. Stroke
survivors living in nursing homes were excluded. Forster (2009) estimated costs for patients
if they had a new stroke associated with persisting disability (Barthel index score lower than
the pre-stroke score) and/or language impairment (failing the Frenchay aphasia screening
test) at 4 months post-stroke. Patients whose main clinical problem was vascular dementia,
and those considered to have a poor 6 months survival prognosis because of co-morbidity,

were excluded. Therefore these patients are unlikely to represent more disabled patients.

Given the paucity of appropriate data, a new study was sponsored by Boehringer Ingelheim
to assess the cost of stroke for patients with AF. The study was managed and conducted by
the University of Oxford using the Oxford Vascular Study population, independent of the

company.
Deatils of the OXVASC study

Patient characteristics for those included in the study are shown in Table 103.
Resource-use per event was not provided but was composed of:

e Primary care visits (nurse and GP both at home and at surgery)
e QOutpatient care visits

e Inpatient stays (including community hospitals)
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o A&E visits

e Emergency services

Precise resource use per event was not available given the low numbers of occurrence of
some of the events, and the possibility that patients could be identified from their resource
use. Therefore only aggregated costs per event were available. All data supplied with respect

to this study is attached in Appendix 13.

Table 103 Patient characteristics for the OXVASC study

Patient characteristics

Sample size (patients / events)

Age (mean / SD)

Gender (males / females)

History of stroke (yes / no)

Patient follow-up

Follow-up in days (mean / SD) |

Reasons for end of follow-up:

Censored (i.e. patients who did not reach 5-year follow-up and follow-up was
stopped on 24/01/10)

Death

Reached 5-year follow-up

Suffered a subsequent stroke/Ml

Number of patients

number of patients with 1 event

number of patients with 2 events

number of patients with 3 events

number of patients with 4 events

Total number of events

Ischaemic stroke

Haemorrhagic stroke

Intracranial haemorrhage

Unknown stroke

SESESRERRRSESNS F IFIF

TIA

Abbreviations: SD, standard deviation; TIA, transient ischaemic attack.

The average cost per ischaemic stroke event is shown in Table 104.

Table 104 Cost of ischaemic stroke by severity from OXVASC

2010
Event N Mean Standard 2010 Mean Standard

(2009) Error

Error
Fatal
Independent
Moderate Disability
Totally Dependent

Compared to the Youman™®

study costs for fatal and independent events are relatively low
with moderate disability and totally dependent relatively high. This is not unexpected as mild
and very severe strokes were excluded from the Youman analysis. It is unclear why the cost

of fatal events in the Youman study is so much higher, though may be related to the
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exclusion criteria, in effect excluding patients more likely to die sooner post-event thereby
extending length of stay and potentially increasing costs. The costs associated with
moderate disability in the Youman paper are inconsistent in that they are improbably lower
than the costs for both independent and fatal stroke, which may be due to the poor

association between resource use and the Barthel Index*?’ %,

The costs from the Christensen (2008)**° study cannot be compared directly. However,
taking a weighted average of the OXVASC data, we find that the average acute costs for all
ischaemic strokes is - and for all strokes excluding fatal strokes is -, which are
similar to the costs shown above. This would indicate that, given that AF stokes have been

found to costs more, the values in Table 104 may be conservative.

As for ischaemic stroke, costs for ICH/HS were also required by disease severity as defined
by mRs. The literature search failed to identify any suitable values for these costs. As part of
the study commissioned by OXVASC, costs for ICH and HS were derived by severity. The

results are shown in Table 105.

Table 105 Acute care costs for events HS and ICH (cost year = 2009)

Event | N | Mean | SD |

Haemorrhagic stroke

Independent

Moderate disability

Totally dependent

SE

||
. .
| |

Fatal

Intracranial haemorrhage

Independent

Moderate disability

Totally dependent

Fatal

Abbreviations: SD, standard deviation; SE, standard error

Unfortunately the sample sizes for the costs in Table 105 are too low to be considered to be
reliable estimators of cost by disease severity. The study described above by Christensen
(2008)**° considered acute hospital-based costs for patients with 1S and ICH. The study
indicated that the acute costs associated with the initial admission for ICH was higher than
for IS. In particular, the cost for patients that survived longer was considerably higher. One
of the key reasons for this was the greater resource use of high-cost items (e.g. 13% of ICH
patients were admitted to neurosurgery departments with an average length-of-stay (LOS)
of 16.8 days, whereas 1% of IS were admitted with average LOS of 12.3 days). Comparing the
data available for HS/ICH in Table 105 with the data from IS in Table 104 would appear to

197

support this. Data from Luengo-Fernandez (2006)~" also suggested that PICH (primary
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intracerebral haemorrhages) and SAH (subarachnoid haemorrhages) are less expensive than
partial and total anterior circulation ischaemic stroke but more expensive than lacunar
infarct and posterior circulation infarct, though the cost of no stroke type was significantly
different from any other type. Whilst the cost of stroke in patients with a history of AF
(£9,667, 95%CI £7,145-£13,365)) was more than for PICH (£7041, 95%Cl £3,100—-£12,736)
and SAH (£7,233, 95%Cl £4,135-£10,741), it is unclear whether what proportion of PICH and
SAH patients had AF. Therefore, given the paucity of data for these costs it will be assumed

that the costs for ICH/HS are the same as for IS.

Long-term follow-up costs due to post-stroke/ICH disability

No relevant studies were identified providing costs by disease severity that could be used in
the economic evaluation. Therefore, data was used from the OXVASC study described above.
In addition to the resources included by OXVASC for the cost of IS (see above), additional

resources that were included were:

e Primary care visits (nurse and GP both at home and at surgery)
e Qutpatient care visits

e Inpatient stays (including community hospitals)

e A&E visits

e Emergency services

e Nursing care home

e Residential care home

e Sheltered accommodation.

The costs with sample sizes are presented in Table 106. The patients are stratified by mRs
and have been diagnosed with AF. They were therefore considered ideal and used in the

economic evaluation.

Table 106 Stroke 3-month follow-up costs by disability from OXVASC

2010
Event N Mean SIELEEL 2010 Mean Standard

(2009) Error

Error
Independent . - - - -
Moderate | | [ | [ | |
Dependent | B N I [

Systematic review of the cost of major bleeding

Whilst cost data for bleeding events was available from PbR tarfiff, they were not ideal.

Therefore a systematic review was undertaken to estimate the costs for:
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e ICH by severity
e Non-fatal Gl bleeds
e Non-fatal non-Gl bleeds

e Fatal bleeds

The systematic review is described in Appendix 13. For the UK, 13 studies were identified.

These are discussed below.

Som (2010)**° estimates the costs of Gl bleeds in patients taking warfarin. Thirty patients
were included in the study (16 female) with an average age of 80 yrs. 80% were indicated for
AF, with the rest for recurrent thrombo-embolic events or metallic valve replacements.
Average INR on admission was 5.5, with half exceeding the target upper limit on admission.
Thirteen patients required blood transfusion, and 14 required the use of a reversal agent. No
patient required surgical intervention or angiography during their acute admission to stop
their bleeding. Length of stay ranged from 1-21 days (average 7 days), with all patients
initially admitted to the Surgical Assessment Unit at a cost of £325 per day. The cost of a stay
in a general ward was £190 per day. The unit cost for 1 unit of blood at the Trust was £139,
and the mean number of units of blood used per patient was 3.4. This would result in a cost
per hospital stay of £1,465 and cost of blood of £472.60. However, these differ from the
values in publication of £1,444 and £430. It is unclear why. Also, these costs do not appear to

include other resources used such as diagnostic testing and reversal agent.

Karnon (2006)*' was a cost-utility analysis of clopidogrel in patients with non-ST-segment-
elevation acute coronary syndromes in the UK. Clinical data for the analysis was derived
from the CURE trial”®**. Major bleeding was not defined by Karnon (2006), though the
definition for bleeding complications from the CURE trial was life-threatening, major
(requiring the transfusion of 2 or more units of blood), or minor. It is unclear whether the
cost from Karnon (2006) is for life-threatening bleeds, major bleeds, or both. The estimate
for this cost was £2,377 (95% Cl £1,946-£3,336) per major bleeding event. Costs were for
2002 and based on expert opinion, which suggested average bleed would require two blood
count tests, a gastroscopy and a transfusion of two units of blood, leading to a mean cost of
£424. This resource use may have been derived from a NICE Technology Appraisal (Palmer
2002)**, though this is unclear. The resource-use indicates that this might be for Gl bleeds
only. It is also unclear why this differs from the first cost presented, though the lower costs

may not include hospitalisation costs.
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A study was undertaken to evaluate the cost-effectiveness of fondaparinux relative to
enoxaparin as prophylaxis against venous thromboembolism for patients undergoing total
hip replacement, total knee replacement or hip fracture surgery in the UK by Gordois
(2003)**. Major bleed was defined as bleeding leading to: death; re-operation; critical
organ; a bleeding index of 2 or more. The bleeding index was defined as: [number of units of
packed red blood cells or whole blood transfused] plus [(prebleeding) minus (postbleeding)
haemoglobin values, in grams per decilitre]. It is unclear how exactly the costs for major
bleeding were derived, but resource use was based on a survey of six hospitals and the
literature, and verified by expert opinion. Unit costs were obtained from national published
sources and a survey of 16 hospital trusts. Two costs for major bleeds are provided for
2000/2001. The cost of treating prophylaxis-related major bleeding was calculated from the
average cost of each category of major bleeding recorded in the fondaparinux trials,
weighted by proportion of patients experiencing each type of bleed (£245-269 per episode),

and treatment related major bleed (£730 per episode).

Given these uncertainties, none of these three will be considered for use in the economic

evaluation.

The study by Miller (2009)**° was also identified in the search. However, these provided
costs for conditions that were risk factors for ICH, not ICH itself. These were AVM
(arteriovenous malformation) and CM (cavernous malformation). A subgroup analysis
estimated the difference in median costs between patients presenting with haemorrhagic
and non-haemorrhagic AVM and CM. Therefore these costs are inappropriate for the

evaluation.

Costs from Offord (2004)*° report a value for major bleed of £434.30. However, this is a
Spanish cost from Nuijten (2003)**” converted into sterling using the exchange rate of
£1=€1.54. The cost of a major bleed of £483.26 for 2001/2002 from Gozzard (2004) is an
inflated cost from Lloyd (2001)**® which in turn was an inflated cost from another study
published in 1995, which predates the search criteria. The estimated cost from Bakhai
(2003)**? had a cost year of 1999 and also it was estimated by the authors at £1,500 in order
to illustrate in a sensitivity analysis that cost associated with bleeding have little impact on

176 estimates the costs

the cost-effectiveness evaluation being undertaken. Abdelhafiz (2003)
of warfarin treatment for patients with NVAF. However, the study does not provide cost per
event (on total average cost per patient with bleeding event per month). Resourse year was

also not provided therefore may predate study exclusion, and a societal perspective is used
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(e.g. days of work is included). Therefore these studies are not used as the costs are not

sufficiently robust to be used.

The study by Connock (2007)™ looked at the clinical effectiveness and cost-effectiveness of
different models of managing long-term oral anticoagulation therapy. As part of this study,
an economic evaluation was undertaken where bleeding costs for 2005 were derived. These
were based on NHS Reference costs, and as more recent reference costs are available, these

will not be considered in the evaluation.

Wolowacz (2009)**° examined the cost-effectiveness of oral DBG in comparison with
subcutaneous low-molecular-weight heparin  for the prevention of venous
thromboembolism (VTE) after total knee replacement (TKR) and total hip replacement (THR)
surgery. Costs were from 2008 and major bleeding was categorised as ICH, Gl, Surgical Site

or Other, and are shown in Table 107.

Table 107 Costs from Wolowacz (2009)**°

Event Cost Source

Intracranial £7,268 The cost of acute care for ICH was based on a retrospective study involving 38
patients with a major bleeding event associated with warfarin treatment in the
UK33

Surgical site £2,355 UK NHS reference costs for inpatients admissions and multiple studies

Gastrointestinal | £2,355 UK NHS reference costs for inpatients admissions and multiple studies

Other £1,027 UK NHS reference costs for inpatients admissions and multiple studies

The next two studies, McGuire (2007)**' and Christensen (2008)*%°, use data from the
Scottish Medical Linkage system held by the Information and Statistics Division of the NHS in
Scotland. They both focused on the cost of ICH, and provided costs for 2005 and 2006
respectively. However, the resource-use data from McGuire (2007) is from 1995 to 2005 and
therefore include resource-use that predates the inclusion dates for the systematic review;
therefore this data is not used. Christernsen (2008) calculated both acute and long-term (12
months) resource-use and costs for ICH patients. This data was from patients between April
2004 and March 2005. Details of the patients, resource-use and estimated costs are shown

in Table 108.
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Table 108

Data on cost of ICH and IS from Christensen (2008)

220

ICH IS
No. of patients 1,016 4,295
Average age 67.6 yrs 70.4 yrs
% Male 49.6% 48.2%
Proportion that died in hospital 45.2% 15.6%
Discharged alive but died with 12 months of stroke onset 7.3% 11.7%
Proportion of death within 12 months of onset 52.5% 27.2%
Adjusted (for age and sex) hazard ratio for death over 12 months | 1.00 0.36
Median survival time for first ever event 6.4 months Not established*

Admitted toward for:

General medicine (LOS)

80.5% (12.2)

85.1% (12.8)

Geriatric (LOS)

37.7% (45.8)

49.9% (41.1)

Nuerosurgery departments (LOS)

13% (16.8)

1.0% (12.3)

Rehabilitation units (LOS) <8% (84.3) <9% (60.3)
ICU 0 0
Average overall length of initial stay 38.4 39.3

Proportion surviving initial stay re-admitted within 12 months
for any reason (LOS)

43.6% (10.6)

44.8% (13.2)

Average LOS for ICH having ICH or IS 18.8 17.5

Average LOS for IS having ICH or IS 21.6 31.4

Average cost of initial hospitalisation (SD) £12,042 £10,924 (£15,202)
(£19,688)

Average cost of hospital readmission (SD) £1,918 (£7,248) | £3,127 (£8,101)

Average total hospital cost over 12 months (SD) £13,960 £14,051 (£17,850)
(£21,487)

Average cost of hospital readmission per initial survivor (SD)

£3,495 (£9,507)

£3,702 (£8,693)

Average hospital cost per readmission (SD)

£4,022 (£8,442)

£4,487 (£7,669)

Average initial hospital cost for patients surviving first 12 months | £18,026 £10,893 (£15,767)
(£24,218)

Average total cost for patients surviving first 12 months £21,493 £14,263 (£18,736)
(£26,222)

Abbreviations: ICH, intracranial haemorrhage; IS, ischaemic stroke

*82.8% were still alive at end of study

Additional information was derived from the OXVASC study on the costs for patients with AF
that experienced bleeds. This consisted of data from . patients, with mean (SD) age of .
. of whom . were male and . female. Of these patients, . had minor bleeds, I major

non-Gl, . major Gl and I fatal. The acute costs up to 90 days after bleed event are shown in

Table 109.

Table 109 Acute costs up to 90 days after bleed event (cost year = 2009)

Event No. Mean costs SD SE
Minor bleed . - - -
Major: non-Gl I - - -
Major:Gi ] B ]
Fata ] ] — I

Abbreviations: SD, standard deviation; SE, standard error.
Included in these costs are: Inpatient stays (including community hospitals).
Source: OXVASC report, Appendix 13

Additionally, the cost of major bleeds was estimated from the NICE costing report (2006/07
cost year) to be £1,573%. Costs for bleeds are summarisd in Table 110. The costs from the

NICE costing report, PbR and Wolowacz (2009)**° were similar, reflecting their derivation for
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similar data. However, the costs from the OXVASC data are considerably higher, possibly due
to the patients having AF and being anticoagulated. However, the sample sizes are small and
will therefore not be used. As the costs derived from the PbR are stratified by type of bleed

and are the most recent, these will be used in the model.

Table 110 Cost of major bleeds

ECH Year

Gl Non-Gl Fatal
PbR £1,594 £2,109 2010/2011
Wolowacz (2009) £2,355 £1,027 2008
OXVASC | ] | | 2009
NICE £1,573 2006/2007

Abbreviations: ECH, extracranial haemorrhage; Gl, gastrointestinal

Estimates for fatal bleeds were not found, and were taken as the average of Gl and Non-Gl

bleeds, as £1,852 per event.

ICH has been discussed above, and it is noted that the costs found in this review were similar
to the costs derived by Luengo-Fernandez (2006 (see above). Therefore it does not change

the rationale for selecting the costs for ICH shown above.

6.54 If clinical experts assessed the applicability of values available or
estimated any values, please provide the following details®:

the criteria for selecting the experts

the number of experts approached

the number of experts who participated

declaration of potential conflict(s) of interest from each expert or

medical speciality whose opinion was sought

¢ the background information provided and its consistency with the
totality of the evidence provided in the submission

o the method used to collect the opinions

¢ the medium used to collect opinions (for example, was information
gathered by direct interview, telephone interview or self-administered
questionnaire?)

o the questions asked

e whether iteration was used in the collation of opinions and if so, how it

was used (for example, the Delphi technique).

Clinical expert opinion was not sought regarding the choice of cost data.

Intervention and comparators’ costs

6.5.5 Please summarise the cost of each treatment in the following table.
Cross-reference to other sections of the submission; for example, drugs
costs should be cross-referenced to sections 1.10 and 1.11. Provide a

® Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing
submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra:
Pharmaceutical Benefits Advisory Committee.
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rationale for the choice of values used in the cost-effectiveness model
discussed in section 6.2.2.

Costs for the interventions are provided in Table 111.

Table 111 Intervention costs
Generic name Brand name Daily dose Unit cost Cost per day
Aspirin 162.5mg 30 x 162.5mg =£2.70° £0.09
Aspirin + Clopidogrel 162.5mg + 30x162.5mg =£2.70°30 x | £0.26
75mg 75mg =£5.13°
Dabigatran 150 bid Pradaxa 2 x 150mg 60 x 150mg = £75.60 £2.52
Dabigatran 110 bid Pradaxa 2x110mg 60 x 110mg = £75.60 £2.52
Warfarin® 4.5mg’ 28 x 0.5 mg =£0.43° £0.04
28 x 1 mg=£0.31°
28 x 3 mg = £0.35°
Sources: 21,20

As stated above, the cost for INR monitoring plus warfarin drug costs from the NICE costing
report was £382.9. Inflating to 2009/2010 costs this is £429.50. Subtracting the annual cost
of warfarin (£14.60) derived in Table 111 results in a net annual cost of INR monitoring of

£414.90.

Health-state costs

6.5.6 Please summarise, if appropriate, the costs included in each health state.
Cross-reference to other sections of the submission for the resource
costs. Provide a rationale for the choice of values used in the cost-
effectiveness model. The health states should refer to the states in
section 6.2.4.

The health state costs based on the level of disability following IS, HS or ICH are provided in
Table 112. The rationale for these values has already been provided in Section 6.5.3. The
costs presented are the background costs per cycle, other things being equal. These costs
will increase at varying levels if the patient is on treatment, and do not include the costs for

any acute events that may occur during any given cycle.

Table 112 Background cost per health state

Health state Cost per patient cycle Reference
No previous stroke/ICH, independent £0 Assumption
Previous stroke/ICH, independent Table 106

Previous stroke/ICH, moderate disability

Previous stroke/ICH, dependent
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Adverse-event costs

6.5.7 Please summarise the costs for each adverse event listed in section 5.9
(Adverse events). These should include the costs of therapies identified
in section 2.7. Cross-reference to other sections of the submission for the
resource costs. Provide a rationale for the choice of values used in the
cost-effectiveness model discussed in section 6.2.2.

Treatment for dyspepsia for patients on DBG was also included in the evaluation. For the
150mg dose, incidence of dyspepsia was found to be 11.8% and for the 110mg dose was
11.3%. Incidence in the WFN arm was found to be 5.8%". The first line treatment for
dyspepsia recommended by NICE is an antacid®®’. The cost of treating dyspepsia was
estimated to be £1.12 per patient per quarter, based on the estimated recommended dose
of 15ml four times daily from a 500ml bottle of Acidex at £1.70 per bottle and a maximum
incremental incidence rate of 6%. An additional management cost of a GP visist was added.
A GP vist (2008/09) cost was £35.00, when inflated to 2009/10 was £36.51. For the incidence
of 6%, this is £2.19 per patient. This resulted in a total cost per patient of £3.31 per quarter,
and is applied to the first cycle. This cost is applied for the duration of treatment as a
sensitivity analysis, though is extremely conservative and patients are unlikely to visist their

GP for treatment of dyspepsia for the duration of therapy.

Miscellaneous costs

6.5.8 Please describe any additional costs that have not been covered
anywhere else (for example, PSS costs). If none, please state.

Systemic embolism

A literature search, an internet search and a search of the UK Department of Health website
failed to produce a unit cost for systemic embolism. Therefore a decision was taken to
review the definition of systemic embolism in the RE-LY trial, and base cost on this

definition.

Systemic embolism was defined as an acute vascular occlusion of an extremity or organ,
documented by means of imaging, surgery, or autopsy. Therefore the cost for a systemic
embolism was based on the cost of tests. This was viewed as very conservative since
systemic embolism can result in severe complications leading to amputation or loss of
organs (embolism to the renal artery or gut artery typically result in irreversible damage and
the need to surgically partially or fully remove the affected organ). Diagnosis is typically
difficult as symptoms are unspecific and can be delayed. The resources used in the economic
model do not include the long-term resources used following complications due to systemic

embolism.
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The cost of the imaging was assumed to be the weighted average of the 2008-2009 NHS
Reference cost codes for Computerised Tomography Scan (RA08Z, RA09Z, RA10Z, RA11Z,
RA127, RA13Z, RA14Z, RA50Z) weighted by activity level. This resulted on an average cost of
£117.22. Inflating to 2009/10 results in a value of £122.28. The cost for surgery was
estimated from the PbR 2010-11 tariff for Lower Limb Arterial Surgery without CC (QZ02B)
and Extracranial or Upper Limb Arterial Surgery (QZ04Z), and taking the average of the
Combined Daycase/Elective tariffs and Non-elective spell tariffs to produce a value of
£4,623. No resource-use or cost data was found relating to the cost of an autopsy and this
was assumed to be £400. Therefore the cost of a non-fatal SE was assumed to be the

average of £122.28 and £4,623 (£2,372 per event) and the cost of fatal SE as £400.

It is recognised that these estimates are not robust, however given the relatively low rate of
this event (compared to stroke) and the low difference in event rates for systemic embolism
between the treatment arms it is not expected to have a major bearing on the results. It will

be explored in sensitivity analysis.

Minor bleeds

Minor bleeding was defined as clinically revelevant but not a major bleed. Therefore costs
available which involved hospital admissions were not considered appropriate (e.g. OXVASC
study, Appendix 13). In the 2006 NICE costing report”®, minor bleeds were assumed to be
treated in Accident and Emergency departments, and based on a weighted average of high-
cost attendance, standard attendance and minor A&E/minor injury unit attendance.
Therefore a similar approach was taken, using different codes, as the currency codes in the
refernce costs have since been updated. The code VB09Z (Category 1 investigation with
category 1-2 treatment) for A&E services not leading to an admission was £84. Inflating this

to 2009/2010 costs results in a cost of £88 which will be applied to the economic model.

Other costs
No additional costs were assumed to accrue for discontinuation with an event, treatment
switch, or death from unrelated cause. Discontinuation without an event was assumed to

accrue one GP visit, valued at £36.51 as discussed previously.

Cost inflators
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Inflation indices used to inflate non-2010 costs were based on Curtis (2009)” and are

provided in Table 113.

243



Table 113 Inflation indices®

Year Pay & Prices index (1987/8=100) Inflation factor (relative to 2009/10)
1999/00 188.6 1.4857
2000/01 196.5 1.4260
2001/02 206.5 1.3569
2002/03 213.7 1.3112
2003/04 224.8 1.2464
2004/05 232.3 1.2062
2005/06 240.9 1.1631
2006/07 249.8 1.1217
2007/08 257.0 1.0903
2008/09 268.6 1.0432
2009/10° 280.2 1.0000

a—based on the assumption that the 2009/10 rate is the same as the 2008/09 rate

6.6 Sensitivity analysis

This section should be read in conjunction with NICE’s ‘Guide to the methods of
technology appraisal’, sections 5.1.11, 5.8, and 5.9.4 to0 5.9.12.

Sensitivity analysis should be used to explore uncertainty around the structural
assumptions used in the analysis. Analysis of a representative range of plausible
scenarios should be presented and each alternative analysis should present
separate results.

The uncertainty around the appropriate selection of data sources should be dealt with
through sensitivity analysis. This will include uncertainty about the choice of sources
for parameter values. Such sources of uncertainty should be explored through
sensitivity analyses, preferably using probabilistic methods of analysis.

All inputs used in the analysis will be estimated with a degree of imprecision.
Probabilistic sensitivity analysis (PSA) is preferred for translating the imprecision in
all input variables into a measure of decision uncertainty in the cost effectiveness of
the options being compared.

For technologies whose final price/acquisition cost has not been confirmed,
sensitivity analysis should be conducted over a plausible range of prices.

6.6.1 Has the uncertainty around structural assumptions been investigated?
Provide details of how this was investigated, including a description of the
alternative scenarios in the analysis.

The structure of the model was based on a study by Sorensen (2009)™*

. That study

compared ‘trial-like” WFN to ‘real world” WFN, as it is known that setting is related to the

quality of INR control (and therefore outcomes). Given that this analysis is based on the RE-
LY trial, alternatives are investigated. These are:

e “Real-world adjusted-dose WFN” approximates the proportion of time spent within

and outside of INR target range in routine clinical practice. This scenario is based on

a retrospective study by Kalra (2000) of patients with AF, treated with warfarin

(N=167) and managed in the UK primary care setting®**. This study estimated that
the INRs were within target range 61% of the time, below target range 26% and
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above target range 13%. Two approaches were taken in this scenario: to use data
from Walker (2008)*** and weight the WFN arm by INR range (Weighted Warfarin
Approach); to use data from Jones (2005)** to adjust time out of INR range (Time out
of INR Approach).

o “Real-world prescribing behaviour” (real-world use of adjusted-dose WFN or aspirin
or no treatment for warfarin eligible patients) is a weighted average of real-world
WEFN, aspirin and no treatment. The data on percentage of WFN eligible patients
that are treated with WFN, aspirin, or received no treatment was based on data
from study by Dewilde (2006) in the UK setting®®. Of moderate to high risk patients,
49% received WFN, 35% received aspirin, and 16% received neither.

The cost of INR testing is based on and individual costs per patient per year. However, if DBG
is used widely, then the reduction of INR monitoring may lead to greater decommissioning
of INR monitoring services. This would lead to to economies of scale, and increased savings
per patient. Therefore, as part of the sensitivity analysis, the cost of INR monitoring is
increased by 25%. Also, to reflect patients that are well-controlled and do not need to be

tested as frequently, the cost of INR testing is reduced by 25%.

Clinical data is extrapolated beyond the duration of the clinical trial to the end of patients’
life. In order to investigate cost-effectiveness over shorter periods, the time horizon for the
model is varied. Also the clinical data was assumed to remain as effective over the patients’
life — this assumption can be crudely tested using the sequence model which provides an
indication of the variation in cost-effectiveness that might exist given potential changes in
the relative risk of DBG vs WFN beyond the duration of the clinical trial. Efficacy data from
the MTC is also available for the DBG vs WFN comparison. This alternative set of efficacy

data is also used in the sensitivity analysis.

The structual sensitivity analyses are summarised in Table 114. Due to the prohibitive
amount of time required to derive probabilistic results, these sentivity analysis are based on
the deterministic model. In addition, analyses 1-5 are only applied to the DBG vs WFN

comparisons whereas 6-15 are applied to all comparators.
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Table 114 Structual sensitivity analysis

No. Base-case Vatried to
1 Triallike warfarin Real-world adjusted-dose warfarin (Weighted Warfarin Approach)
2 Real-world adjusted-dose warfarin (Time out of INR Approach)
3 Real -world prescribing behaviour
4 INR cost +25%
5 INR cost -25%
6 Time horizon — life-time 2 years
7 Time horizon — life-time 10 years
8 Time horizon — life-time 15 years
9 Vary effectiveness Set age to 78, allow full effectiveness of 150 dose, vary
10 effectiveness of 110 dose (RR to WFN) by +/-10%
11 RE-LY clinical data MTC (SAS) clinical data
12,13 Vary discount rate for costs 0%, 6%
14, 15 Vary discount rate for health 0%, 6%
outcomes
6.6.2 Which variables were subject to deterministic sensitivity analysis? How

were they varied and what was the rationale for this? If any parameters or
variables listed in section 6.3.6 (Summary of selected values) were
omitted from sensitivity analysis, please provide the rationale.

An extensive list of model inputs was explored in univariate sensitivity analysis. The analyses
performed on baseline characteristics are shown in Table 115. Justification for each is

provided in the table.

Table 115 Univaraite sensitivity analyses for the baseline characteristics

No. Description of Original New value Justification

sensitivity analysis value*
16,17 Age Varies | +/-5 years Indicate variation in cost-effectiveness with age at

baseline

18,19 % male Varies | 0%, 100% Indicate variation in cost-effectiveness with sex
20,21,22, | CHADS, at baseline Varies | 100% for 1, 2, 3,4 and 5 | Potential service implication for treating patients
23,24 with different CHAD, scores and stroke history at
25,26 Stroke history at base | Varies | 0% for CHADS, 2,3,4), baseline

line 100% (CHADS, 2,3,4)

*Varies - varies across models
Univariate sensitivity analyses performed on cost and utility variables are presented in Table

116. The sensitivity analyses for utilities (no. 27-29) represent alternative plausible scenarios.
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Table 116

Univaraite sensitivity analyses for the costs and utilities

No. Description of Original New value | Justification

sensitivity analysis value*

27 Utilities - Change Set 1 Table 97 Table 97 | Only one of the base case utility parameters was derived

28 Utilities - Change Set 2 Table 97 Table 97 | from the same data as the clinical trial results. Therefore

29 Utilities - Change Set 3 Table 97 Table 97 alternative data sets and assumptions were considered in
the sensitivity analysis.

30 Costs - ICH. HS. IS Various +50% Cost of stroke and ICH represent some of the largest costs in

31 Various -50% the model. Proxy values were also used ICH/HS. These
values were varied to assess their impact on the results

32 SE (non-fatal/fatal) £2,373/£400 +100% There was considerable uncertainty over the estimate for

33 £2,373/£400 -100% this cost. This value was varied to assess its impact on the
results.

34 Minor Bleed £84 -100% This had a relatively small cost but was a relatively frequent
event. Given the uncertainty over its estimation, this was
reduced to £0 to assess its impact on the results.

35 AMI £2,956 +100% This was derived from the PbR tariffs, and therefore likely to

36 £2,956 -100% be robust. However, it was varied to assess its impact on the
results.

37 MB Various +100% There was uncertainty over the costs for non-fatal Gl, non-

38 Various -100% fatal non-Gl, and fatal bleed therefore these were varied to
assess their impact on the results.

39 Dyspepsia 3-months Treatment | Explore alternative managements costs for dyspepsia

duration

40 Follow-up Various +50% Follow-up costs were varied as they are likely to be a major

41 Various -50% cost-driver in the evaluation

Abbreviations: AMI, acute myocardial infarction; HS, haemorrhagic stroke; ICH, intracranial bleed; IS, ischaemic
stroke; MB, major bleed; SE, systemic embolism; TIA, transient ischaemic attack.

*Various — various values used within model

Clinical parameters varied in univariate sensitivity analysis are shown in Table 117. These are

divided into two parts. Analyses 45-58 are based on the confidence intervals of the key

clinical parameters and are are used to identify key drivers in the model. Analyses 59-68 are

clinical parameters which are not varied in the PSA. Note that the only clinical parameters

not varied here or in the PSA are data from standard life tables.
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Table 117 Univaraite sensitivity analyses for clinical parameters

No. Description of Original New value Justification

sensitivity analysis value*
45 Risk of IS relative to Varies Lower CI The relative risks of patients on DBG
46 warfarin Varies Upper Cl compared the trial-like warfarin for
47 Risk of SE relative to Varies Lower Cl the major efficacy and safety data was
418 warfarin Varies Upper Cl varied between the upper and lower
49 Risk of TIA relative to Varies Lower CI 95% confidence intervals. This was
50 warfarin Varies Upper CI taI_(en tg investigate the key cIin.icaI
51 Risk of non-HS ICH Varies Lower CI drivers in the economic evaluation.
52 relative to warfarin Varies Upper CI
53 Risk of HS relative to Varies Lower CI
54 warfarin Varies Upper CI
55 Risk of ECH relative to Varies Lower CI
56 warfarin Varies Upper CI
57 Risk of AMI relative to Varies Lower CI
58 warfarin Varies Upper CI
59 RR of HS ASA, A+C, NT, Various +/-20% Parameters varied here as they not

RR of ICH NT varied in the PSA.
60,61 | %ECH thatis Gl Various 0% 100%
62,63 | Discontinuation Various 0%, 100%

following ECH
64,65 | Treatment swirch to 2nd Varies +/-10%

line
66 Mortality risk Varies SE=0,AMI=0,ECH=0,
67 Withdrawal Variiuos 0
68 Post-event disability Various -5% for mild/moderate, +5%

totally dependent/death**

Abbreviations: A+C, aspirin plus clopidogrel, AMI, acute myocardial infarction; DBG, dabigatran etexilate; HS,
haemorrhagic stroke; ICH, intracranial bleed; IS, ischaemic stroke; MB, major bleed; SE, systemic embolism; TIA,
transient ischaemic attack.

*Varies - varies across models; Various — varies within and between model.

**This has the impact of making disability following stroke/ICH less severe. An analysis examining more severe
disability was not undertaken as reducing the rates of these rare events (total dependent/fatal) further would
quickly result in negative values.

In the sensitivity analyses, results are deterministic and compared to the deterministic base
case ICERs. This approach is a pragmatic step since the time required to run a large number

of robust PSAs was prohibitive.

6.6.3 Was PSA undertaken? If not, why not? If it was, the distributions and their
sources should be clearly stated if different from those in section 6.3.6,
including the derivation and value of ‘priors’. If any parameters or
variables were omitted from sensitivity analysis, please provide the
rationale for the omission(s).

PSA was undertaken to estimate the level of uncertainty in the results and estimate the
probability of cost-effectiveness at different willingness-to-pay thresholds. In order to do
this, key parameters were chosen for inclusion in the PSA. Where data was available, the
variance of each parameter was used within the PSA. If this was not available, conservative
assumptions about the variance were made. The parameters considered in the sensitivity

analysis are shown from Table 118 to Table 128.
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The clinical parameters for ischaemic stroke are shown in Table 118. Due to the different
data cuts used for different models and subgroups of patients, different mean and error
values were required for the same parameter items. In the table, the patient populations are

defined by age and model.

The PSA parameters for systemic embolism are shown in Table 119, for transient ischaemic
attack in Table 120, haemorrhagic stroke in Table 121, intracranial haemorrhage in Table
122, the relative risk of different types of disability (fatal, independent, moderate disability)
following ICH or HS in Table 123, extracranial haemorrhage in Table 124, minor bleed in

Table 125 and acute myocardial infarction in Table 126.
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Table 118 PSA parameters for Ischaemic Stroke

Item Sub-item Age Model Mean | Distribution | Error 1 | Error 2
Baseline risk of IS on WFN® CHADS, =0 <80 Seq 0.62 beta 2 322
CHADS,=1 <80 Seq 0.79 beta 25 3147
CHADS,=2 <80 Seq 0.88 beta 31 3512
CHADS,=3 <80 Seq 1.55 beta 41 2646
CHADS,=4 <80 Seq 1.55 beta 41 2646
CHADS,=5 <80 Seq 2.77 beta 7 253
CHADS,= 6 <80 Seq 2.77 beta 7 253
CHADS,=1 >80 Seq 0.42 beta 1 236
CHADS,=2 >80 Seq 1.54 beta 13 845
CHADS,=3 >80 Seq 2.48 beta 18 727
CHADS,= 4 >80 Seq 2.48 beta 18 727
CHADS,=5 >80 Seq 4.72 beta 5 106
CHADS,= 6 >80 Seq 4.72 beta 5 106
CHADS, = 0 All RCT | beta | B
CHADS,= 1 All RCT || beta | | N |
CHADS,= 2 All RCT || beta | | | B
CHADS,= 3 All RCT || beta | | | B
CHADS,= 4 All RCT || beta [ | | B
CHADS,= 5 All RCT || beta | | B
CHADS,= 6 All RCT || beta | | |
Relative risk of IS vs. WFN No Treatment* All RCT 3.35 | lognormal 2.23 5.03
A+C All RCT 2.07 | lognormal 1.38 3.11
DBG150 bid All RCT 0.76 | lognormal 0.59 0.97
DBG110 bid All RCT 1.10 | lognormal | 0.88 1.37
Aspirin € All RCT 1.62 | lognormal | 0.99 2.65
No Treatment Al Seq 3.35 | lognormal | 2.23 5.03
A+C All Seq 2.07 | lognormal 1.38 3.11
DBG150 bid <80 Seq 0.77 | lognormal 0.58 1.03
DBG110 bid >80 Seq 0.82 | lognormal | 0.51 1.33
Aspirin € All Seq 1.62 | lognormal | 0.99 2.65
Relative risk of stroke Independent <80 Seq - lognormal ii
disability for DBG patients Moderate disability <80 Seq IR BE OB
vs. WEN Mortality <80 Seq - lognormal t—-_
Independent >80 Seq - lognormal t—-_
Moderate disability >80 Seq - lognormal ii
Mortality >80 Seq - lognormal ii
Independent All RCT 150 mg - lognormal t—-_
Moderate disability All RCT 150 mg - lognormal t—-_
Mortality All RCT 150 mg - lognormal t—-_
Independent All RCT 110 mg - lognormal ii
Moderate disability All RCT 110 mg - lognormal ii
Mortality All RCT 110 mg - lognormal t—-_

% If distribution is beta then Error 1 is Total Events and Error 2 is Total Patient Years. If distribution is lognormal
then Error 1 is upper 95% confidence interval and Error 2 is lower 95% confidence interval. ® Values shown is rate
per 100 patient years. © Note these differ may differ from each other as they were calculated via a Bayesian
process in the MTC - therefore values might be expected to differ slightly between models.
Abbreviations: A+C, aspirin plus clopidogrel; DBG, dabigatran etexilate; IS, ischaemic stroke; MTC, mixed
treatment comparison; RCT, randomised controlled trial; RR, relative risk; Seq, sequence model; WFN, warfarin
Source: . Cross reference: Table 72, Table 74, Table 77

2
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Table 119 PSA parameters for Systemic Embolism

Item Sub-item Age | Model | Mean | Distribution | Error 1 Error 2

Base line risk of SE on WFN® All RCT 0.18 beta 21 11,794

RR of SE relative to WFN No Treatment® All RCT 4.44 lognormal 1.78 11.08
A+C All RCT 3.57 lognormal 1.52 8.36
DBG150 bid All RCT 0.61 lognormal 0.30 1.21
DBG110 bid All RCT 0.71 lognormal 0.37 1.38
Aspirin © All RCT 1.77 lognormal 0.66 4.77

Base line risk of SE on WFN® 150mg bid <80 Seq 0.15 beta 15 9,881

Base line risk of SE on WFN® 110mg bid >80 Seq 0.31 beta 6 1,913

RR of SE relative to WFN No Treatment® All Seq 4.44 lognormal 1.78 11.08
A+C All Seq 3.57 lognormal 1.52 8.36
DBG150 bid <80 Seq 0.66 lognormal 0.30 1.47
DBG110 bid >80 Seq 0.51 lognormal 0.13 2.06
Aspirin © Al Seq 1.77 | lognormal 0.66 4.77

® If distribution is beta then Error 1 is Total Events and Error 2 is Total Patient Years. If distribution is lognormal
then Error 1 is upper 95% confidence interval and Error 2 is lower 95% confidence interval. ® Values shown is rate
per 100 patient years. © Note these differ may differ from each other as they were calculated via a Bayesian
process in the MTC - therefore values might be expected to differ slightly between models.
Abbreviations: A+C, aspirin plus clopidogrel; DBG, dabigatran etexilate; MTC, mixed treatment comparison; RCT,

randomised controlled trial; RR, relative risk; SE, systemic embolism; Seq, sequence model; WFN, warfarin

Source: . Cross reference: Table 72, Table 74

Table 120 PSA parameters for TIA

Item Sub-item Age | Model | Mean | Distribution | Error1® | Error2?

Base line risk of TIA on WFN® All RCT 0.84 beta 99 11,794

RR of TIA relative to WFN No Treatment® All RCT 1.23 lognormal 0.59 2.58
A+C All RCT 1.56 lognormal 0.86 2.83
DBG150 bid All RCT 0.86 lognormal 0.65 1.15
DBG110 bid All RCT 0.74 lognormal 0.55 1.00
Aspirin © All RCT 1.56 lognormal 0.86 2.83

Base line risk of TIA on WEN® 150mg bid <80 Seq 0.73 beta 72 9,881

Base line risk of TIA on WFN® 110mg bid >80 Seq 1.41 beta 27 1,913

RR of TIA relative to WFN No Treatment* All Seq 1.23 lognormal 0.59 2.58
A+C All Seq 1.56 lognormal 0.86 2.83
DBG150 bid <80 Seq 0.92 lognormal 0.66 1.29
DBG110 bid >80 Seq 0.45 lognormal 0.23 0.89
Aspirin © All | Seq | 156 | lognormal 0.86 2.83

% If distribution is beta then Error 1 is Total Events and Error 2 is Total Patient Years. If distribution is lognormal
then Error 1 is upper 95% confidence interval and Error 2 is lower 95% confidence interval. ® Values shown is rate
per 100 patient years. © Note these differ may differ from each other as they were calculated via a Bayesian
process in the MTC - therefore values might be expected to differ slightly between models.
Abbreviations: A+C, aspirin plus clopidogrel; DBG, dabigatran etexilate; MTC, mixed treatment comparison; RCT,
randomised controlled trial; RR, relative risk; Seq, sequence model; TIA, transient ischaemic attack; WF, warfarin
Source: . Cross reference: Table 72, Table 74
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Table 121 PSA parameters for HS

Item Sub-item Age | Model | Mean | Distribution | Error1® | Error2?
Base line risk of ICH on WFN® All RCT 0.38 beta 45 11,794
RR of ICH relative to WFN DBG150 bid All RCT 0.26 lognormal 0.14 0.49
DBG110 bid All RCT 0.31 lognormal 0.17 0.56
Base line risk of ICH on WFN® 150mg bid <80 Seq 0.33 beta 33 9,881
Base line risk of ICH on WFN® 110mg bid >80 Seq 0.63 beta 12 1,913
RR of ICH relative to WFN DBG150 bid <80 Seq 0.21 loghormal 0.09 0.47
DBG110 bid >80 Seq 0.26 lognormal 0.07 0.91

® If distribution is beta then Error 1 is Total Events and Error 2 is Total Patient Years. If distribution is lognormal
then Error 1 is upper 95% confidence interval and Error 2 is lower 95% confidence interval. ® Values shown is rate
per 100 patient years.

Abbreviations: DBG, dabigatran etexilate; HS, haemorrhagic stroke; MTC, mixed treatment comparison; RCT,
randomised controlled trial; RR, relative risk; Seq, sequence model; WFN, warfarin

Source: . Cross reference: Table 72, Table 74

Table 122 PSA parameters for ICH

Item Sub-item Age | Model | Mean | Distribution | Error1® | Error2?

Base line risk of ICH on WFN® All RCT 0.42 beta 49 11,794

RR of ICH relative to WFN A+C All RCT 0.53 lognormal 0.19 1.45
DBG150 bid All RCT 0.52 lognormal 0.32 0.84
DBG110 bid All RCT 0.32 lognormal 0.18 0.57
Aspirin All RCT 0.51 lognormal 0.16 1.60

Base line risk of ICH on WFN® 150mg bid <80 Seq 0.35 beta 35 9,881

Base line risk of ICH on WFN® 110mg bid >80 Seq 0.73 beta 14 1,913

RR of ICH relative to WFN A+C All Seq 0.53 loghormal 0.19 1.45
DBG150 bid <80 Seq 0.48 lognormal 0.27 0.85
DBG110 bid >80 Seq 0.29 lognormal 0.10 0.88
Aspirin © Al Seq 0.51 | lognormal 0.16 1.60

% If distribution is beta then Error 1 is Total Events and Error 2 is Total Patient Years. If distribution is lognormal
then Error 1 is upper 95% confidence interval and Error 2 is lower 95% confidence interval. ® Values shown is rate
per 100 patient years. © Note these differ may differ from each other as they were calculated via a Bayesian
process in the MTC - therefore values might be expected to differ slightly between models.

Abbreviations: A+C, aspirin plus clopidogrel; DBG, dabigatran etexilate; ICH, intracranial haemorrhage; MTC,
mixed treatment comparison; RCT, randomised controlled trial; RR, relative risk; Seq, sequence model; WFN,
warfarin

Source: ®. Cross reference: Table 72, Table 74

Table 123 PSA parameters for post ICH/HS event disability
Item Sub-item Age | Model | Mean | Distribution | LCI | UCI Source Notes
Assume aspirin and no
RR vs No treatment . treatment have the
Aspirin and A+C all both 1.00 lognormal | 0.80| 1.20 | assumption same disability

distribution after ICH/HS

Assume DBG and WFN
RR vs WFN | DBG 110 and 150 | all both 1.00 lognormal | 0.80 | 1.20 | assumption | have the same disability
distribution after ICH/HS

®ICH and HS have the same post-event disability and mortality distribution. LCI = lower 95% confidence interval;
UCI = upper 95% confidence interval.

Abbreviations: A+C, aspirin plus clopidogrel; DBG, dabigatran etexilate; HS, haemorrhagic stroke, ICH, intracranial
haemorrhage; RR, relative risk; WFN, warfarin
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Table 124

PSA parameters for ECH

Item Sub-item Age | Model | Mean | Distribution | Error 1° | Error 2 °
Base line risk of ECH on WFN® All RCT 2.84 beta 335 11,794
RR of ECH relative to WFN No Treatment® All RCT 0.61 | lognormal 0.10 3.78
A+C All RCT | 1.10 | lognormal 0.71 1.72
DBG150 bid All RCT 1.07 | lognormal 0.92 1.24
DBG110 bid All RCT 0.94 | lognormal 0.81 1.10
Aspirin © All RCT 1.14 | lognormal 0.47 2.73
Base line risk of ECH on WFN® 150mg bid <80 Seq 2.71 beta 268 9,881
Base line risk of ECH on WFN® 110mg bid >80 | Seq 3.50 beta 67 1,913
RR of ECH relative to WFN No Treatment® All Seq 0.61 | lognormal 0.10 3.78
A+C All Seq 1.10 | lognormal 0.71 1.72
DBG150 bid <80 | Seq 0.93 | lognormal 0.78 111
DBG110 bid >80 | Seq 1.44 | lognormal 1.05 1.97
Aspirin © All | Sseq | 1.14 | lognormal | 0.47 2.73
Fatal ECH All Both | 0.03% beta 5 15300
RR for age <70 | Both 0.50 lognormal 0.12 0.9

% If distribution is beta then Error 1 is Total Events and Error 2 is Total Patient Years. If distribution is lognormal

then Error 1 is upper 95% confidence interval and Error 2 is lower 95% confidence interval. ® Values shown is rate
per 100 patient years. © Note these differ may differ from each other as they were calculated via a Bayesian
process in the MTC - therefore values might be expected to differ slightly between models.
Abbreviations: A+C, aspirin plus clopidogrel; DBG, dabigatran etexilate; ECH, extracranial haemorrhage; MTC,
mixed treatment comparison; RCT, randomised controlled trial; RR, relative risk; Seq, sequence model; WFN,

warfarin

Source: ®. Cross reference: Table 72, Table 74, Table 85

Table 125 PSA parameters for Minor Bleed

Item Sub-item Age | Model | Mean | Distribution | Error 1° | Error2?

Base line risk of MB on WFN" All RCT 16.37 beta 1,931 11,794

RR of MB relative to WFN No Treatment* All RCT 0.55 lognormal 0.38 0.80
A+C All RCT 1.19 | lognormal 1.00 1.43
DBG150 bid All RCT 0.91 | lognormal 0.86 0.97
DBG110 bid All RCT 0.79 lognormal 0.74 0.84
Aspirin © All RCT 0.63 lognormal 0.32 1.22

Base line risk of MB on WFN® 150mg bid <80 Seq 16.06 beta 1,587 9,881

Base line risk of MB on WFN® 110mg bid >80 Seq 17.98 beta 344 1,913

RR of MB relative to WFN No Treatment* All Seq 0.55 | lognormal 0.38 0.80
A+C Al Seq 1.19 | lognormal 1.00 1.43
DBG150 bid <80 Seq 0.86 lognormal 0.80 0.93
DBG110 bid >80 Seq 0.91 lognormal 0.78 1.07
Aspirin © All | Seq | 0.63 | lognormal | 0.32 1.22

% If distribution is beta then Error 1 is Total Events and Error 2 is Total Patient Years. If distribution is lognormal

then Error 1 is upper 95% confidence interval and Error 2 is lower 95% confidence interval. ® Values shown is rate
per 100 patient years. © Note these differ may differ from each other as they were calculated via a Bayesian
process in the MTC - therefore values might be expected to differ slightly between models.
Abbreviations: A+C, aspirin plus clopidogrel; DBG, dabigatran etexilate; MB, minor bleed, MTC, mixed treatment
comparison; RCT, randomised controlled trial; RR, relative risk; Seq, sequence model; WFN, warfarin
Source: ®, Cross reference: Table 72, Table 74

253




Table 126 PSA parameters for Acute Myocardial Infarction
Item Sub-item Age | Model | Mean | Distribution | Error1° | Error 2°?
Base line risk of MB on WFN® All RCT 0.64 beta 75 11,794
RR of MB relative to WFN No Treatment® All RCT 1.57 lognormal 0.67 3.69
A+C All RCT 1.48 | lognormal 0.83 2.63
DBG150 bid All RCT 1.27 | lognormal 0.94 1.71
DBG110 bid All RCT 1.29 | lognormal 0.96 1.75
Aspirin © All RCT 1.42 lognormal 0.84 2.39
Base line risk of MB on WFN® 150mg bid <80 Seq 0.59 beta 58 9,881
Base line risk of MB on WFN® 110mg bid >80 Seq 0.89 beta 17 1,913
RR of MB relative to WFN No Treatment® All Seq 1.57 lognormal 0.67 3.69
A+C All Seq 1.48 | lognormal 0.83 2.63
DBG150 bid <80 Seq 1.26 | lognormal 0.89 1.78
DBG110 bid >80 Seq 1.39 lognormal 0.74 2.60
Aspirin © All | Seq | 1.42 | lognormal | 0.84 2.39
Fatal AMI All Both | 1.11% beta 3 270

% If distribution is beta then Error 1 is Total Events and Error 2 is Total Patient Years. If distribution is lognormal
then Error 1 is upper 95% confidence interval and Error 2 is lower 95% confidence interval. ® Values shown is rate
per 100 patient years. © Note these differ may differ from each other as they were calculated via a Bayesian
process in the MTC - therefore values might be expected to differ slightly between models.

Abbreviations: A+C, aspirin plus clopidogrel; AMI, acute myocardial infarction; DBG dabigatran etexilate; MB,
minor bleed; MTC, mixed treatment comparison; RCT, randomised controlled trial; RR, relative risk; Seq,
sequence model; WFN, warfarin

Source: . Cross reference: Table 72, Table 74, Table 83

Table 127 PSA Utilities (beta distribution used for all utility parameters)
| Mean | SE | Source | Notes

Acute Event

Ischaemic stroke 0.139 | 0.011 Sullivan SE derived from 95% confidence intervals in

Systemic embolism 0.120 | 0.009 | 2006 publication

Transient ischaemic attack 0.103 | 0.008

Intra-cranial haemorrhage 0.181 | 0.014

Haemorrhagic stroke 0.139 {0.011

Extra-cranial haemorrhage 0.181 | 0.014

Acute myocardial infarction 0.125 | 0.009

Post-event disability

Independent without stroke -_- RE-LY data SE derived from study data

history

Independent Disability with 0.76 |0.005 Gage 19962 | SE unavailable from study and was therefore was

stroke history estimated and included in the analysis due to the

Moderate Disability 0.39 |(0.002 importance of this parameter. It was estimated by

Dependent Disability 011 |0.001 assuming the same SD as the 'Independent’ value of
0.2 and calculating a SE based on the sample size of
70 provided in the study by Gage 1996.

Abbreviation: SD, standard deviation; SE, Standard error

The values for the utilities used in the PSA are in Table 127. Each value is varied using a beta

distribution based on the standard errors shown in the table. The costs that are varied in the

PSA are shown in Table 128. Values for IS, HS and ICH use the same mean and standard

errors but are varied separately to reflect their individual variation. Similarly, although the

costs for fatal and non-fatal systemic embolism, and fatal and non-fatal AMI, have the same

mean and SEs, these are also varied separately.
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Table 128 PSA Costs (gamma distribution used for all cost parameters)

Event

Mean

SE

Source

Notes

IS/HS/ICH - Fatal

IS/HS/ICH - Independent

IS/HS/ICH - Moderate Disability

IS/HS/ICH - Totally Dependent

Post-event disability - Independent with stroke history

Post-event disability - Moderate

Post-event disability - Dependent

OXVASC 2010 (see
Appendix 13)

Standard error from
study

Systemic Embolism (Non-fatal) £2,373 £475
Systemic Embolism (Fatal) £400 £80
Transient Ischemic Attack £1,064 £213
ECH (non-brain), Fatal £1,852 £370
ECH (non-brain), Non-fatal, Non-Gl £2,109 £422
ECH (non-brain), Non-fatal, Gl £1,594 £319
Minor Bleed £84 £17
Acute Myocardial Infarction, (Fatal/Non-fatal) £2,956 £591

Assumption

Assumed to be
relatively large at 20%
of the mean

Abbreviations: ECH, extracranial bleed; HS, haemorrhagic stroke; ICH, intracranial bleed; IS, ischaemic stroke;.

The PSA is extensive and takes into account all the key aspects of the model. Where data

does not exist, conservative assumptions have been made. In order to generate robust

outcomes for the PSA simulation, each simulation will include 5,000 iterations of the model.

In total, twelve PSAs will be undertaken for the base case primary and secondary analyses:

1. DBG 110mg bid vs WFN

2. DBG 150mg bid vs WFN

3. DBG Sequence < 80 years vs WFN
4. DBG sequence > 80 years vs WFN
5. DBG 110mg bid vs aspirin

6. DBG 150mg bid vs aspirin

7. DBG Sequence < 80 years vs aspirin

8. DBG sequence 2 80 years vs aspirin

9. DBG 110mg bid vs aspirin plus clopidogrel

10. DBG 150mg bid vs aspirin plus clopidogrel

11. DBG Sequence < 80 years vs aspirin plus clopidogrel

12. DBG sequence 2> 80 years vs aspirin plus clopidogrel
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6.7 Results

Provide details of the results of the analysis. In particular, results should include, but
are not limited to, the following.

e Link between clinical- and cost-effectiveness results.

e Costs, QALYs and incremental cost per QALY.

o Disaggregated results such as LYG, costs associated with treatment, costs
associated with adverse events, and costs associated with follow-up/subsequent
treatment.

e A statement as to whether the results are based on a PSA.

e Cost-effectiveness acceptability curves, including a representation of the cost-
effectiveness acceptability frontier.

e Scatter plots on cost-effectiveness quadrants.

e A tabulation of the mean results (costs, QALYs, ICERSs), the probability that the
treatment is cost effective at thresholds of £20,000-£30,000 per QALY gained
and the error probability.

Clinical outcomes from the model

6.7.1 For the outcomes highlighted in the decision problem (see section 4),
please provide the corresponding outcomes from the model and compare
them with clinically important outcomes such as those reported in clinical
trials. Discuss reasons for any differences between modelled and
observed results (for example, adjustment for cross-over). Please use the
following table format for each comparator with relevant outcomes
included.

Table 129 compares the outcomes reported in RE-LY with those estimated by the economic

model.
Table 129 Outcomes from clinical trial data and the model
Outcome All RE-LY Sequence <80 Sequence 280
DBG DBG WFN DBG WFN DBG WFN
110mg bid | 150mg bid
Clinical data | IS and other 1.34% 0.93% 1.22% | 0.83% | 1.07% 1.61% 1.93%
SE 0.13% 0.11% 0.18% | 0.10% | 0.15% | 0.20% 0.19%
HS+ICH 0.23% 0.32% 0.76% 0.24% 0.68% 0.41% 1.31%
ECH 2.64% 3.00% 2.81% | 2.52% | 2.71% | 4.99% 3.50%
AMI 0.73% 0.74% 0.56% 0.74% 0.59% 1.19% 0.90%
Model IS and other 1.49% 1.15% 1.35% 0.99% 1.18% 3.22% 3.27%
outcomes SE 0.17% 0.15% 0.20% | 0.13% | 0.17% | 0.44% 0.54%
HS+ICH 0.26% 0.32% 0.74% 0.25% 0.65% 0.61% 1.67%
ECH 2.59% 2.91% 2.74% | 2.00% | 2.13% | 6.16% 4.61%
AMI 0.81% 0.80% 0.65% | 0.74% | 0.60% 1.67% 1.28%

Abbreviations: DBG, dabigatran etexilate; ECH, extracranial haemorrhage; HS, haemorrhagic stroke; ICH,
intracranial haemorrhage; IS, ischaemic stroke; SE, systemic embolism; WFN, warfarin
Cross reference: Table 32, Table 33, Table 35, Table 36, Table 58, Table 63, Table 64

All cause mortality rates were not available for the two sub-group analyses and could not be
compared to outcomes from the data. There are a number of reasons to explain the

difference between the results from the clinical trial and the model:

256




6.7.2

The model calculates outcomes as the number of events per patient at baseline per
year, and therefore is not adjusted for deaths. This explains the greatest
descrepancies occurring in the> 80 subgroup (average age = 82.9), and the smallest
in the <80 subgroup (average age = 69.1).

Rates in the clinical trial were based on the ITT population and these were applied in
the model in order to be consistant with the trial results and avoid using multiple
data sets (i.e. using outcomes derived from the per protocol patients only). This
formed a conservative assumption as the model uses the event rates and relative
risks per trial arm as estimates of the event rates and relative risks while treatment
compliant. This approximation results in an overestimate of ischemic events as
patients discontinue therapy in the model and are exposed to the higher risks
associated with the less-effective 2nd line therapy (aspirin, in general). Note that
because the DBG discontinuation rate is higher than the WFN rate, this is a
conservative approach when predicting the cost-effectiveness of DBG.

Please provide (if appropriate) the proportion of the cohort in the health
state over time (Markov trace) for each state, supplying one for each
comparator.

Markov traces are provided for the different health states. These are:

Independent Without Stroke History
Independent Disability

Moderate Disability

Dependent Disability

Death.

A Markov trace is provided for each of the comparators in Figure 25 to Figure 31 below.

Figure 25 Markov trace for warfarin
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Figure 26 Markov trace for DBG 150mg bid
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Figure 27 Markov trace for DBG 110mg bid
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Figure 28 Markov trace for aspirin
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Figure 29 Markov trace for aspirin plus clopidogrel
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Figure 30 Markov trace for DBG sequence model (< 80 years)
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Figure 31 Markov trace for DBG sequence model (> 80 years)
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The Markov traces in Figure 25 to Figure 29 are derived from the single dose model. The
Markov traces for WFN, ASA and A+C are not shown for the sequence model as they will
only differ as a result of differences in the baseline characteristics (age at baseline, % of
cohort that are male, % by CHADS, score and with previous history of stroke) and small

diferences in the clinical parameters that result from their derivation via the MTC.
The Markov traces from the sequence model are shown in Figure 30 and Figure 31.

6.7.3 Please provide details of how the model assumes QALY's accrued over
time. For example, Markov traces can be used to demonstrate QALYs
accrued in each health state over time.

QALYs are calculated at each timestep for cohorts of patients with different CHADS, score
and previous stroke history at baseline. These are based on the number and type of events
per timestep, and the number of patients in each disability state. Changes in quality of life as
a result of different therapies are also calulcated at each timestep. QALYs are discounted at
each timestep. A weighted average of the QALYs for the population is then caluated as a
weighted average based on the proportion of patients in each CHADS, subgroup and

previous stroke history.

6.7.4 Please indicate the life years and QALY's accrued for each clinical
outcome listed for each comparator. For outcomes that are a combination
of other states, please present disaggregated results.

Life years, disaggregated QALYs and disaggregated costs are shown for the single dose
model in Table 130, for the sequence model in patients under 80 years in Table 131, and

from the sequence model in patients at least 80 years in Table 132.
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Table 130 LYs, disaggregated costs and QALYs for the single dose models

DBG 110mg bid DBG 150mg bid WEFN ASA A+C
Life Years 9.71 9.74 9.55 9.40 9.40
QALY
Events
IS 0.038 0.034 0.036 0.051 0.054
SE 0.003 0.003 0.004 0.005 0.007
TIA 0.008 0.009 0.009 0.012 0.012
ICH and HS 0.005 0.006 0.012 0.007 0.008
ECH 0.045 0.050 0.047 0.047 0.049
AMI 0.011 0.010 0.009 0.011 0.011
Total events 0.110 0.112 0.116 0.134 0.141
Health State
Independent w/o stroke history 5.41 5.46 5.24 4.89 4.76
Independent w stroke history 2.03 2.07 2.06 2.19 2.29
Moderate Disability 0.09 0.07 0.08 0.11 0.12
Totally Dependent 0.01 0.01 0.02 0.02 0.02
Total Health states 7.54 7.61 7.40 7.22 7.20
Total 7.43 7.50 7.28 7.08 7.06
Costs
Events
Ischemic Stroke Fatal £274 £269 £268 £386 £381
Ischemic Stroke Independent £389 £370 £385 £532 £601
Ischemic Stroke, Moderate Disability £1,036 £755 £866 £1,221 £1,360
Ischemic Stroke, Totally Dependent £520 £354 £427 £728 £604
SE, Fatal £0 £0 £0 £0 f1
SE, Non-fatal £10 £10 £12 £18 £24
TIA £80 £89 £95 £123 £126
ICH, Fatal £42 £51 £110 £38 £42
ICH, Independent £11 £13 £22 £24 £25
ICH, Moderate Disability £66 £77 £132 £138 £149
ICH, Totally Dependent £288 £337 £619 £507 £548
ECH (non-brain), Fatal £5 £6 £5 £6 £6
ECH (non-brain), Non-fatal, Non-GlI £414 £441 £441 £442 £459
ECH (non-brain), Non-fatal, Gl £79 £98 £72 £73 £76
Minor Bleed £95 £106 £113 £76 £125
AMI, Fatal £3 £3 £2 £3 £3
AMI, Non-fatal £246 £246 £206 £258 £263
Total event costs £3,561 £3,224 £3,775 £4,573 £4,792
Treatment
First tx £6,309 £6,144 £2,898 £209 £597
Second tx £33 £35 £34 £0 £36
Treatment costs £6,342 £6,179 £2,932 £209 £633
Follow-up costs
Independent without stroke history £0 £0 £0 £0 £0
Independent with stroke history £4,051 £4,145 £4,111 £4,388 £4,587
Moderate Disability £2,447 £1,756 £2,172 £2,878 £3,236
Totally Dependent £1,983 £1,618 £2,593 £3,031 £2,822
Total follow-up £8,481 £7,519 £8,875 £10,297 | £10,645
Total cost £18,385 £16,923 £15,583 £15,080 £16,070

Abbreviations: A+C, aspirin plus clopidogrel; AMI, acute myocardial infarction; ASA, aspirin; DBG, dabigatran
etexilate; ECH, extracranial haemorrhage; HS, haemorrhagic stroke; ICH, intracranial haemorrhage; IS, ischaemic
stroke; LY, life year; QALY, quality-adjusted life year; SE, systemic embolism; TIA, transient ischaemic attack; tx,

treatment; WFN, warfarin
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Table 131 LYs, disaggregated costs and QALYs for the sequence model (<80 years)
Seq < 80 WFN A+C ASA
Life Years 10.48 10.26 10.08 10.09
QALY
Events
IS 0.036 0.038 0.057 0.054
SE 0.004 0.004 0.008 0.006
TIA 0.009 0.011 0.014 0.013
ICH and HS 0.005 0.012 0.008 0.008
ECH 0.053 0.049 0.051 0.049
AMI 0.012 0.010 0.012 0.012
Total events 0.119 0.124 0.150 0.143
Health State
Independent w/o stroke history 5.91 5.65 5.14 5.27
Independent w stroke history 2.18 2.18 2.42 2.32
Moderate Disability 0.07 0.08 0.12 0.11
Totally Dependent 0.01 0.02 0.02 0.03
Total Health states 8.18 7.94 7.71 7.73
Total 8.06 7.82 7.56 7.59
Costs
Events
Ischemic Stroke Fatal £303 £304 £433 £426
Ischemic Stroke Independent £336 £372 £578 £514
Ischemic Stroke, Moderate Disability £832 £824 £1,286 £1,160
Ischemic Stroke, Totally Dependent £670 £748 £1,025 £1,202
SE, Fatal £0 £0 £1 £1
SE, Non-fatal £13 £14 £28 £21
TIA £95 £109 £142 £139
ICH, Fatal £43 £111 £42 £39
ICH, Independent £12 £22 £26 £24
ICH, Moderate Disability £68 £133 £150 £139
ICH, Totally Dependent £298 £628 £557 £518
ECH (non-brain), Fatal £7 £6 £6 £6
ECH (non-brain), Non-fatal, Non-Gl £477 f£467 £482 f464
ECH (non-brain), Non-fatal, Gl £99 £75 £77 £74
Minor Bleed £112 £123 £134 £82
AMI, Fatal £3 £3 £3 £3
AMI, Non-fatal £280 £230 £292 £288
Total event costs £3,647 £4,170 £5,264 £5,101
Treatment
First tx £6,818 £3,165 £635 £223
Second tx £34 £34 £39 £0
Treatment costs £6,852 £3,199 £674 £223
Follow-up costs
Independent without stroke history £0 £0 £0 £0
Independent with stroke history £4,358 £4,368 £4,838 £4,646
Moderate Disability £1,894 £2,163 £3,220 £2,874
Totally Dependent £2,106 £3,184 £3,578 £3,887
Total follow-up £8,357 £9,715 £11,636 £11,408
Total cost £18,856 £17,083 £17,574 £16,732

Abbreviations: A+C, aspirin plus clopidogrel; AMI, acute myocardial infarction; ASA, aspirin; DBG, dabigatran
etexilate; ECH, extracranial haemorrhage; HS, haemorrhagic stroke; ICH, intracranial haemorrhage; IS, ischaemic
stroke; LY, life year; QALY, quality-adjusted life year; SE, systemic embolism; Seq, DBG sequence model; TIA,
transient ischaemic attack; tx, treatment; WFN, warfarin
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Table 132 LYs, disaggregated costs and QALYs for the sequence model (280 years)
DBG 110mg bid WEFN A+C ASA
Life Years 5.38 5.27 5.19 5.23
QALY
Events
IS 0.026 0.025 0.036 0.035
SE 0.003 0.004 0.007 0.005
TIA 0.007 0.009 0.012 0.011
ICH and HS 0.004 0.010 0.007 0.007
ECH 0.042 0.032 0.034 0.033
AMI 0.009 0.007 0.009 0.009
Total events 0.090 0.086 0.105 0.099
Health State
Independent w/o stroke history 3.14 2.97 2.74 2.82
Independent w stroke history 1.02 1.08 1.20 1.15
Moderate Disability 0.04 0.03 0.04 0.04
Totally Dependent 0.01 0.01 0.01 0.02
Total Health states 4.20 4.09 4.00 4.02
Total 411 4.01 3.89 3.92
Costs
Events
Ischemic Stroke Fatal £241 £215 £300 £281
Ischemic Stroke Independent £189 £223 £343 £300
Ischemic Stroke, Moderate Disability £635 £465 £709 £631
Ischemic Stroke, Totally Dependent £591 £634 £833 £1,044
SE, Fatal £0 £0 £1 £1
SE, Non-fatal £11 £12 £23 £17
TIA £68 £91 £119 £117
ICH, Fatal £32 £89 £36 £34
ICH, Independent £11 £19 £23 £21
ICH, Moderate Disability £62 £113 £130 £120
ICH, Totally Dependent £256 £521 £480 £446
ECH (non-brain), Fatal £5 £4 £4 £4
ECH (non-brain), Non-fatal, Non-Gl £374 £296 £312 £302
ECH (non-brain), Non-fatal, Gl £79 £58 f61 £59
Minor Bleed £62 £67 £77 £47
AMI, Fatal £2 £2 £2 £2
AMI, Non-fatal £204 £163 £204 £202
Total event costs £2,821 £2,971 £3,657 £3,627
Treatment
First tx £2,928 £1,466 £347 £123
Second tx £32 £29 £21 £0
Treatment costs £2,959 £1,495 £367 £123
Follow-up costs
Independent w/o stroke history £0 £0 £0 £0
Independent w stroke history £2,039 £2,157 £2,404 £2,304
Moderate Disability £934 £770 £1,123 £987
Totally Dependent £1,175 £1,706 £1,928 £2,186
Total follow-up £4,148 £4,632 £5,455 £5,477
Total cost £9,929 £9,098 £9,479 £9,227

Abbreviations: A+C, aspirin plus clopidogrel; AMI, acute myocardial infarction; ASA, aspirin; DBG, dabigatran
etexilate; ECH, extracranial haemorrhage; HS, haemorrhagic stroke; ICH, intracranial haemorrhage; IS, ischaemic
stroke; LY, life year; QALY, quality-adjusted life year; SE, systemic embolism; TIA, transient ischaemic attack; tx,

treatment; WFN, warfarin
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6.7.5 Please provide details of the disaggregated incremental QALYs and costs
by health state, and of resource use predicted by the model by category
of cost. Suggested formats are presented below.

Table 133 to Table 135 below present the disaggregated results for costs and outcomes, in

the suggested format, for each comparison (see table titles).

Costs are disaggregated into drug (and INR monitoring) costs, acute event and follow-up.
Drug costs are consistently higher in the DBG groups, whereas event costs are consistently
lower. The lowest event costs are in the DBG SequerR@ years) analysis, which is
reflective of the age of the cohort and higher mortality rates. The follow-up costs, which
include the long-term care costs for those left disabled by IS, HS and ICH, are consistently the
greatest cost element in each of the groups. The follow-up costs are consistently lower for
the DBG arms, with the greatest incremental differences being in the analyses using the

most efficacious 150mg bid dose.

The most common events are IS, with fewer events when patients receive the DBG 150mg
bid dose. The largest difference in events between DBG and WFN are for HS and ICH, with
DBG preventing more of these events than WFN. Only in the DBG sequei86 fyears)

analysis did patients on WFN have fewer ECH events.
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Table 133 Incremental disagregated QALYs and costs (DBG 110mg bid)
Intervention - | Comparator - Absolute % Absolute
DBG 110mg WFN Increment increment increment
Health states
Total events -0.110 -0.116 0.006 0.006 3%
Independent w/o stroke history 5.409 5.242 0.167 0.167 77%
Independent w stroke history 2.026 2.055 -0.030 0.030 14%
Moderate Disability 0.094 0.084 0.011 0.011 5%
Totally Dependent 0.014 0.018 -0.004 0.004 2%
Total 7.433 7.283 0.150 0.218 100%
Costs
Total events £3,561 £3,775 -£214 £214 5%
Independent w/o stroke history £0 £0 £0 £0 0%
Independent w stroke history £4,051 £4,111 -£59 £59 1%
Moderate Disability £2,447 £2,172 £275 £275 6%
Totally Dependent £1,983 £2,593 -£610 £610 13%
Treatment costs £6,342 £2,932 £3,410 £3,410 75%
Total £18,385 £15,583 £2,802 £4,568 100%
Intervention - | Comparator - Absolute % Absolute
DBG 110mg | A+C Increment increment increment
Health states
Total events -0.110 -0.141 0.032 0.032 3%
Independent w/o stroke history 5.409 4.764 0.645 0.645 66%
Independent w stroke history 2.026 2.293 -0.268 0.268 27%
Moderate Disability 0.094 0.124 -0.030 0.030 3%
Totally Dependent 0.014 0.020 -0.006 0.006 1%
Total 7.433 7.061 0.373 0.980 100%
Costs
Total events £3,561 £4,792 -£1,231 £1,231 14%
Independent w/o stroke history £0 £0 £0 £0 0%
Independent w stroke history £4,051 £4,587 -£535 £535 6%
Moderate Disability £2,447 £3,236 -£790 £790 9%
Totally Dependent £1,983 £2,822 -£839 £839 9%
Treatment costs £6,342 £633 £5,709 £5,709 63%
Total £18,385 £16,070 £2,315 £9,104 100%
Intervention - | Comparator - Absolute % Absolute
DBG 110mg ASA Increment increment increment
Health states
Total events -0.110 -0.134 0.024 0.024 3%
Independent w/o stroke history 5.409 4.890 0.520 0.520 71%
Independent w stroke history 2.026 2.194 -0.168 0.168 23%
Moderate Disability 0.094 0.111 -0.017 0.017 2%
Totally Dependent 0.014 0.021 -0.007 0.007 1%
Total 7.433 7.082 0.352 0.736 100%
Costs
Total events £3,561 £4,573 -£1,012 £1,012 11%
Independent w/o stroke history £0 £0 £0 £0 0%
Independent w stroke history £4,051 £4,388 -£336 £336 4%
Moderate Disability £2,447 £2,878 -£431 £431 5%
Totally Dependent £1,983 £3,031 -£1,048 £1,048 12%
Treatment costs £6,342 £209 £6,133 £6,133 68%
Total £18,385 £15,080 £3,305 £8,960 100%

Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin
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Table 134 Incremental disagregated QALYs and costs (DBG 150mg bid)
Intervention - | Comparator - Absolute % Absolute
DBG 150mg WFN Increment increment increment
Health states
Total events -0.112 -0.116 0.004 0.004 1%
Independent w/o stroke history 5.458 5.242 0.215 0.215 83%
Independent w stroke history 2.073 2.055 0.017 0.017 7%
Moderate Disability 0.068 0.084 -0.016 0.016 6%
Totally Dependent 0.011 0.018 -0.007 0.007 3%
Total 7.497 7.283 0.214 0.259 100%
Costs
Total events £3,224 £3,775 -£551 £551 11%
Independent w/o stroke history £0 £0 £0 £0 0%
Independent w stroke history £4,145 £4,111 £35 £35 1%
Moderate Disability £1,756 £2,172 -£416 £416 8%
Totally Dependent £1,618 £2,593 -£975 £975 19%
Treatment costs £6,179 £2,932 £3,247 £3,247 62%
Total £16,923 £15,583 £1,340 £5,224 100%
Intervention - | Comparator - Absolute % Absolute
DBG 150mg | A+C Increment increment increment
Health states
Total events -0.112 -0.141 0.029 0.029 3%
Independent w/o stroke history 5.458 4.764 0.693 0.693 69%
Independent w stroke history 2.073 2.293 -0.221 0.221 22%
Moderate Disability 0.068 0.124 -0.057 0.057 6%
Totally Dependent 0.011 0.020 -0.008 0.008 1%
Total 7.497 7.061 0.437 1.008 100%
Costs
Total events £3,224 £4,792 -£1,568 £1,568 15%
Independent w/o stroke history £0 £0 £0 £0 0%
Independent w stroke history £4,145 £4,587 -£441 £441 4%
Moderate Disability £1,756 £3,236 -£1,481 £1,481 14%
Totally Dependent £1,618 £2,822 -£1,203 £1,203 12%
Treatment costs £6,179 £633 £5,547 £5,547 54%
Total £16,923 £16,070 £853 £10,240 100%
Intervention - | Comparator - Absolute % Absolute
DBG 150mg ASA Increment increment increment
Health states
Total events -0.112 -0.134 0.022 0.022 3%
Independent w/o stroke history 5.458 4.890 0.568 0.568 74%
Independent w stroke history 2.073 2.194 -0.121 0.121 16%
Moderate Disability 0.068 0.111 -0.043 0.043 6%
Totally Dependent 0.011 0.021 -0.010 0.010 1%
Total 7.497 7.082 0.416 0.764 100%
Costs
Total events £3,224 £4,573 -£1,349 £1,349 13%
Independent w/o stroke history £0 £0 £0 £0 0%
Independent w stroke history £4,145 £4,388 -£242 £242 2%
Moderate Disability £1,756 £2,878 -£1,123 £1,123 11%
Totally Dependent £1,618 £3,031 -£1,413 £1,413 14%
Treatment costs £6,179 £209 £5,970 £5,970 59%
Total £16,923 £15,080 £1,843 £10,097 100%

Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin
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Table 135

Incremental disagregated QALYs and costs (sequence model <80 years)

Intervention - | Comparator - Absolute % Absolute
DBG WEFN Increment increment increment
Health states
Total events -0.119 -0.124 0.005 0.005 2%
Independent w/o stroke history 5.911 5.651 0.261 0.261 91%
Independent w stroke history 2.179 2.184 -0.005 0.005 2%
Moderate Disability 0.073 0.083 -0.010 0.010 4%
Totally Dependent 0.015 0.022 -0.008 0.008 3%
Total 8.058 7.816 0.242 0.288 100%
Costs
Total events £3,647 £4,170 -£523 £523 9%
Independent w/o stroke history £0 £0 £0 £0 0%
Independent w stroke history £4,358 £4,368 -£10 £10 0%
Moderate Disability £1,894 £2,163 -£270 £270 5%
Totally Dependent £2,106 £3,184 -£1,078 £1,078 19%
Treatment costs £6,852 £3,199 £3,653 £3,653 66%
Total £18,856 £17,083 £1,773 £5,533 100%
Intervention - | Comparator - Absolute % Absolute
DBG A+C Increment increment increment
Health states
Total events -0.119 -0.143 0.023 0.023 3%
Independent w/o stroke history 5.911 5.272 0.639 0.639 75%
Independent w stroke history 2.179 2.323 -0.144 0.144 17%
Moderate Disability 0.073 0.111 -0.038 0.038 4%
Totally Dependent 0.015 0.027 -0.012 0.012 1%
Total 8.058 7.590 0.468 0.857 100%
Costs
Total events £3,647 £5,101 -£1,454 £1,454 13%
Independent w/o stroke history £0 £0 £0 £0 0%
Independent w stroke history £4,358 £4,646 -£288 £288 3%
Moderate Disability £1,894 £2,874 -£980 £980 9%
Totally Dependent £2,106 £3,887 -£1,781 £1,781 16%
Treatment costs £6,852 £223 £6,629 £6,629 60%
Total £18,856 £16,732 £2,125 £11,133 100%
Intervention - | Comparator - Absolute % Absolute
DBG ASA Increment increment increment
Health states
Total events -0.119 -0.150 0.031 0.031 3%
Independent w/o stroke history 5.911 5.142 0.769 0.769 70%
Independent w stroke history 2.179 2.419 -0.240 0.240 22%
Moderate Disability 0.073 0.124 -0.051 0.051 5%
Totally Dependent 0.015 0.025 -0.010 0.010 1%
Total 8.058 7.559 0.499 1.102 100%
Costs
Total events £3,647 £5,264 -£1,617 £1,617 15%
Independent w/o stroke history £0 £0 £0 £0 0%
Independent w stroke history £4,358 £4,838 -£480 £480 4%
Moderate Disability £1,894 £3,220 -£1,326 £1,326 12%
Totally Dependent £2,106 £3,578 -£1,472 £1,472 13%
Treatment costs £6,852 £674 £6,178 £6,178 56%
Total £18,856 £17,574 £1,283 £11,074 100%

Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin
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Table 136 Incremental disagregated QALYs and costs (sequence model > 80 years)
Intervention - | Comparator - Absolute % Absolute
DBG WEFN Increment increment increment
Health states
Total events -0.090 -0.086 -0.004 0.004 2%
Independent w/o stroke history 3.138 2.972 0.166 0.166 70%
Independent w stroke history 1.020 1.078 -0.059 0.059 25%
Moderate Disability 0.036 0.030 0.006 0.006 3%
Totally Dependent 0.008 0.012 -0.004 0.004 2%
Total 4,111 4.006 0.106 0.238 100%
Costs
Total events £2,821 £2,971 -£149 £149 6%
Independent w/o stroke history £0 £0 £0 £0 0%
Independent w stroke history £2,039 £2,157 -£117 £117 4%
Moderate Disability £934 £770 £165 £165 6%
Totally Dependent £1,175 £1,706 -£531 £531 20%
Treatment costs £2,959 £4,632 -£1,673 £1,673 63%
Total £9,929 £9,098 £832 £2,635 100%
Intervention - | Comparator - Absolute % Absolute
DBG A+C Increment increment increment
Health states
Total events -0.090 -0.099 0.009 0.009 2%
Independent w/o stroke history 3.138 2.816 0.322 0.322 68%
Independent w stroke history 1.020 1.152 -0.132 0.132 28%
Moderate Disability 0.036 0.038 -0.002 0.002 0%
Totally Dependent 0.008 0.015 -0.007 0.007 1%
Total 4,111 3.922 0.189 0.472 100%
Costs
Total events £2,821 £3,627 -£805 £805 17%
Independent w/o stroke history £0 £0 £0 £0 0%
Independent w stroke history £2,039 £2,304 -£265 £265 6%
Moderate Disability £934 £987 -£53 £53 1%
Totally Dependent £1,175 £2,186 -£1,011 £1,011 22%
Treatment costs £2,959 £5,477 -£2,518 £2,518 54%
Total £9,929 £9,227 £703 £4,652 100%
Intervention - | Comparator - Absolute % Absolute
DBG ASA Increment increment increment
Health states
Total events -0.090 -0.105 0.014 0.014 2%
Independent w/o stroke history 3.138 2.736 0.402 0.402 66%
Independent w stroke history 1.020 1.202 -0.183 0.183 30%
Moderate Disability 0.036 0.043 -0.007 0.007 1%
Totally Dependent 0.008 0.013 -0.005 0.005 1%
Total 4,111 3.890 0.221 0.611 100%
Costs
Total events £2,821 £367 £2,454 £2,454 39%
Independent w/o stroke history £0 £0 £0 £0 0%
Independent w stroke history £2,039 £2,404 -£365 £365 6%
Moderate Disability £934 £1,123 -£188 £188 3%
Totally Dependent £1,175 £1,928 -£753 £753 12%
Treatment costs £2,959 £5,455 -£2,495 £2,495 40%
Total £9,929 £9,479 £450 £6,256 100%

Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin
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Base-case analysis

6.7.6 Please present your results in the following table. List interventions and

comparator(s) from least to most expensive and present ICERs in
comparison with baseline (usually standard care) and then incremental
analysis ranking technologies in terms of dominance and extended
dominance.

PSA results are shown below in Table 137 to Table 140. In each table the least expensive
option is taken as the baseline value for calculation of ICERs. ICERs are then calculated
relative to the baseline. In the incremental anlaysis, the ICER is calculated by comparing to
the treatment above providing it has not been excluded due to dominance or extended

dominance.

The PSAs were based on 5,000 iterations of the model. This meant that the total number of
iterations for each dose of DBG (DBG 150, DBG 110, DBG Seq <80, DBG >80) was 15,000, for
WEFN, ASA and A+C in the single dose model was 10,000 (5,000 from each of the DBG 110
dose and 150 dose models), and in each of the simulations for the sequence model, there
were 5,000 iterations for WFN, ASA and A+C (5,000 from the <80 and 5,000 from the >80).
Therefore the costs and QALYs in Table 137 to Table 140 are based on these corresponding

numbers of iterations of the model.

Table 137 Base case PSA of the single dose model for DBG 150mg bid
ICER vs Incremental
Treatment Cost QALY Inc. Cost Inc. QALY | baseline analysis
ASA £15,279 7.029 Baseline
A+C £15,315 7.014 £36 -0.014 dominated | dominated
WFN £15,566 7.267 £287 0.238 £1,206 £1,206
DBG 150mg bid £17,092 7.459 £1,813 0.430 £4,211 £7,940
Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin
Table 138 Base case PSA of the single dose model for DBG 110mg bid
ICER vs Incremental
Treatment Cost QALY Inc. Cost Inc. QALY | baseline analysis
ASA £15,279 7.029 Baseline
A+C £15,315 7.014 £36 -0.014 dominated | dominated
WFN £15,566 7.267 £287 0.238 £1,206 £1,206
DBG 110mg bid £18,210 7.434 £2,931 0.405 £7,238 £15,867

Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin
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Table 139

Base case PSA of the sequence model for patients under 80 years

ICER vs Incremental
Treatment Cost QALY Inc. Cost Inc. QALY | baseline analysis
A+C £16,696 7.512 Baseline
Extended
ASA £16,836 7.540 £140 0.028 £5,002 dominance
WFN £17,057 7.804 £361 0.293 £1,234 £1,234
DBG £18,820 8.030 £2,125 0.519 £4,097 £7,811
Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin
Table 140 Base case PSA of the sequence model for patients over 80 years
ICER vs Incremental
Treatment Cost QALY Inc. Cost Inc. QALY | baseline analysis
A+C £8,971 3.868 Baseline
WFN £9,092 4.000 £121 0.132 £916 £916
Extended
ASA £9,355 3.899 £384 0.030 £12,597 dominance
DBG £10,041 4.080 £1,070 0.212 £5,048 £11,912
Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin
Deterministic results are shown below in Table 141 to Table 144.
Table 141 Base case deterministic results for DBG 150mg bid
ICER vs Incremental
Treatment Cost QALY Inc. Cost Inc. QALY | baseline analysis
ASA £15,080 7.082 Baseline
WEFN £15,583 7.283 £503 0.202 £2,493 £2,493
A+C £16,070 7.061 £990 -0.021 dominated dominated
DBG 150mg bid £16,923 7.497 £1,843 0.416 £4,434 £6,264
Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin
Table 142 Base case deterministic results for DBG 110mg bid
ICER vs Incremental
Treatment Cost QALY Inc. Cost Inc. QALY | baseline analysis
ASA £15,080 7.082 Baseline
WFN £15,583 7.283 £503 0.202 £2,493 £2,493
A+C £16,070 7.061 £990 -0.021 dominated dominated
DBG 110mg bid £18,385 7.433 £3,305 0.352 £9,397 £18,691
Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin
Table 143 Base case deterministic results for sequence model (<80 years)
ICER vs Incremental
Treatment Cost QALY Inc. Cost Inc. QALY | baseline analysis
ASA £16,732 7.590 Baseline
WFN £17,083 7.816 £352 0.226 £1,556 £1,556
A+C £17,574 7.559 £842 -0.031 dominated dominated
DBG £18,856 8.058 £2,125 0.468 £4,536 £7,314

Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin
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Table 144

Base case deterministic results for sequence model (280 years)

ICER vs Incremental
Treatment Cost QALY Inc. Cost Inc. QALY | baseline analysis
WFN £9,098 4.006 Baseline
ASA £9,227 3.922 £129 -0.083 dominated dominated
A+C £9,479 3.890 £381 -0.115 dominated dominated
DBG £9,929 4.111 £832 0.106 £7,873 £7,873

Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin

Expanding these results Table 145 presents the pairwise comparsons with DBG in each

analysis.
Table 145 Pair wise comparisons for DBG from the deterministic and probabilistic
model
Intervention Comparator Analysis Inc. Cost Inc. QALY ICER
e PSA £1,813 0.430 £4,211
Det £1,843 0.416 £4,434
DBG 150mg PSA £1,526 0.192 £7,940
. WFN
bid Det £1,340 0.214 £6,264
AsC PSA £1,777 0.445 £3,995
+
Det £853 0.437 £1,954
ASA PSA £2,931 0.405 £7,238
Det £3,305 0.352 £9,397
DBG 110mg PSA £2,644 0.167 £15,867
) WEN
bid Det £2,802 0.150 £18,691
A+C PSA £2,895 0.419 £6,905
+
Det £2,315 0.373 £6,213
ASA PSA £1,984 0.491 £4,045
Det £2,125 0.468 £4,536
PSA £1,763 0.226 £7,811
Seq <80 WEN
Det £1,773 0.242 £7,314
A PSA £2,125 0.519 £4,097
+
Det £1,283 0.499 £2,571
PSA £686 0.182 £3,779
ASA
Det £703 0.189 £3,719
PSA £949 0.080 £11,912
Seq >80 WFN
Det £832 0.106 £7,873
A PSA £1,070 0.212 £5,048
+
Det £450 0.221 £2,038

Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; Det, deterministic model;
PSA, probabilistic sensitivity analysis; Seq, sequence model; WFN, warfarin

The ICERs indicate that both the evaluations for the proposed use of the two doses and the

single dose analyses fall within the thresholds for cost-effectiveness and therefore represent

good value-for-money. The ICERs for patients receiving the 150mg bid dose are lower

reflecting the significant reduction in IS and the substantial saving that can be made through

the reduction in long term disability. The 110mg bid dose had similar IS efficacy to WFN but

a better safety profile. Whilst the relative difference in HS and ICH is large, there are

relatively few of these events compared to IS. The results of the deterministic and
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probabilistic analyses are consistent in all scenarios except for the analysis examining the
subgroup aged 80 years and above. This variation is not unexpected given the lower

precision in the clinical parameters and the shorter duration of the analysis.

Sensitivity analyses

6.7.7 Please present results of deterministic sensitivity analysis. Consider the
use of tornado diagrams.

Results from the deterministic sensitivity analyses outlined in section 6.6.2 are shown in

Table 146. The ICERs from the basecase are provided in the table for comparison.
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Table 146

Results from the univariate sensitivity analysis outlined in section 6.6.2.

No Name DBG DBG Seq <80 Seq >80
150mg bid 110mg bid

Comparator WFN ASA A+C WFN ASA A+C WFN ASA A+C WFN ASA A+C

Base case £6,264 £4,434 £1,954 £18,691 £9,397 £6,213 £7,314 £4,536 £2,571 £7,873 £3,719 £2,038
16 Decrease average age £4,852 £3,573 £1,197 £15,795 £8,363 £5,285 £5,955 £4,060 £2,032 £8,699 £4,172 £2,570
17 Increase average age £8,281 £8,985 £5,229 £16,891 £14,134 £9,420 £8,675 £3,994 £2,372 £10,352 £6,744 £3,989
18 0% male £5,375 £3,648 £1,298 £17,404 £8,488 £5,478 £6,481 £3,655 £1,884 £7,316 £3,045 £1,588
19 100% male £6,760 £4,876 £2,318 £19,430 £9,920 £6,632 £7,393 £5,004 £2,935 £8,282 £4,218 £2,369
20 Baseline CHADS, = 1 £6,770 £7,785 £4,117 £12,763 £11,824 £7,478 £6,912 £6,207 £3,470 £4,409 £11,623 £5,410
21 Baseline CHADS, = 2 £6,097 £3,714 £1,258 £18,250 £8,320 £5,195 £7,261 £3,972 £2,072 £6,231 £4,072 £1,852
22 Baseline CHADS, = 3 £5,959 £3,364 £1,173 £23,155 £8,704 £5,754 £7,362 £3,576 £1,962 £9,255 £1,157 £245
23 Baseline CHADS, = 4 £6,224 £2,970 £1,513 £37,652 £8,991 £7,311 £9,144 £4,004 £2,973 £11,666 £4,352 £3,465
24 Baseline CHADS, =5 £5,125 £2,023 £695 £61,552 £8,451 £6,689 £8,094 £2,837 £1,921 £21,129 £1,877 £2,507
25 Low previous stroke history £5,740 £3,602 £1,097 £18,277 £8,405 £5,166 £6,753 £3,700 £1,724 £6,264 £4,567 £2,068
26 High previous stroke history £7,693 £7,007 £4,735 £19,957 £12,674 £9,873 £8,733 £6,878 £5,017 £8,606 £8,935 £6,303
25%* Utility Set 1 £6,593 £4,991 £2,232 £19,551 £10,682 £7,181 £7,748 £5,095 £2,920 £8,617 £4,351 £2,392
26* Utility Set 2 £6,854 £4,696 £2,039 £19,010 £9,597 £6,252 £7,848 £4,788 £2,670 £7,942 £3,815 £2,036
27* Utility Set 3 £6,335 £4,597 £2,046 £19,273 £9,871 £6,598 £7,402 £4,695 £2,682 £7,622 £3,826 £2,125
30 Stroke/ICH acute cost +50% £4,853 £2,812 £253 £18,016 £8,050 £4,758 £6,116 £2,978 £1,031 £6,635 £1,442 £143
31 Stroke/ICH acute cost -50% £7,675 £6,056 £3,655 £19,366 £10,744 £7,668 £8,512 £6,095 £4,110 £9,111 £5,997 £3,934
32 Fatal/non-fatal SE cost +50% £6,258 £4,416 £1,923 £18,683 £9,376 £6,177 £7,307 £4,518 £2,540 £7,866 £3,687 £1,982
33 Fatal/non-fatal SE cost -50% £6,270 £4,452 £1,985 £18,699 £9,418 £6,249 £7,320 £4,555 £2,601 £7,879 £3,752 £2,095
34 Minior bleed cost -100% £6,298 £4,363 £1,998 £18,809 £9,343 £6,292 £7,359 £4,473 £2,615 £7,918 £3,639 £2,108
35 AMI acute cost +100% £6,453 £4,403 £1,914 £18,966 £9,363 £6,169 £7,521 £4,518 £2,546 £8,263 £3,730 £2,037
36 AMI acute cost -100% £6,075 £4,465 £1,994 £18,416 £9,431 £6,257 £7,107 £4,554 £2,595 £7,482 £3,709 £2,040
37 ECH acute cost +100% £6,387 £4,493 £1,964 £18,560 £9,336 £6,102 £7,455 £4,618 £2,604 £8,823 £4,213 £2,407
38 ECH acute cost -100% £6,141 £4,375 £1,944 £18,822 £9,458 £6,324 £7,173 £4,455 £2,537 £6,922 £3,226 £1,670
39%* Increased dyspepsia cost £6,662 £4,639 £2,149 £19,275 £9,646 £6,448 £7,705 £4,739 £2,760 £8,245 £3,927 £2,216
40 Disability costs +50% £3,095 £1,093 dominant £17,377 £6,815 £3,310 £4,514 £1,280 dominant £5,583 £203 dominant
41 Disability costs -50% £9,433 £7,775 £5,533 £20,005 £11,979 £9,116 £10,113 £7,792 £5,856 £10,163 £7,236 £4,995
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45 DBG vs WEN IS LCI £4,250 £3,477 £1,260 £10,573 £6,648 £4,061 £4,229 £3,110 £1,466 £3,344 £1,628 £498

46 DBG vs WEN IS UCI £10,152 £5,896 £2,997 £47,342 £14,378 £10,011 £17,100 £7,496 £4,793 £46,509 £10,680 £6,545
47 DBG vs WFN SE LCI £6,065 £4,339 £1,874 £18,180 £9,234 £6,077 £7,056 £4,418 £2,469 £7,538 £3,564 £1,916
48 DBG vs WEN SE UCI £6,658 £4,619 £2,111 £19,737 £9,722 £6,482 £8,031 £4,859 £2,845 £9,297 £4,360 £2,536
49 DBG vs WEN TIA LCI £5,607 £4,115 £1,680 £17,363 £8,958 £5,843 £6,460 £4,133 £2,222 £6,961 £3,280 £1,688
50 DBG vs WEN TIA UCI £7,210 £4,880 £2,337 £20,638 £10,010 £6,729 £8,704 £5,167 £3,114 £9,825 £4,618 £2,747
51 DBG vs WEN ICH LCI £4,654 £3,686 £1,423 £15,373 £8,463 £5,525 £5,736 £3,860 £2,062 £6,066 £2,963 £1,495
52 UDBG vs WEN ICH CI £10,234 £5,904 £2,986 £28,259 £11,406 £7,677 £12,531 £6,287 £3,868 £18,967 £6,981 £4,255
53 DBG vs WEN HS LCI £5,446 £4,067 £1,695 £15,995 £8,652 £5,664 £6,296 £4,110 £2,250 £6,314 £3,072 £1,573
54 DBG vs WFEN HS UCI £8,233 £5,219 £2,506 £25,686 £10,941 £7,338 £10,936 £5,819 £3,525 £17,811 £6,725 £4,089
55 DBG vs WEN ECH LCI £5,575 £4,148 £1,791 £16,702 £8,925 £5,905 £6,195 £4,097 £2,272 £5,931 £2,960 £1,524
56 DBG vs WFN ECH UCI £7,196 £4,784 £2,152 £21,780 £10,029 £6,622 £9,097 £5,145 £2,980 £11,888 £4,986 £2,864
57 DBG vs WFN AMI LCI £6,004 £4,311 £1,851 £18,096 £9,211 £6,059 £6,942 £4,366 £2,426 £7,156 £3,378 £1,768
58 DBG vs WFEN AMI UCI £6,622 £4,601 £2,093 £19,558 £9,662 £6,430 £7,934 £4,815 £2,806 £9,323 £4,385 £2,561
57 Increased RR for ASA,A+C, NT £6,324 £3,832 £1,479 £18,744 £8,430 £5,447 £7,356 £3,939 £2,077 £8,039 £3,001 £1,483
59 0% of ECH Gl £6,303 £4,905 £2,474 £18,756 £10,137 £7,034 £7,393 £4,587 £2,616 £8,024 £3,817 £2,117
60 100% of ECH Gl £6,246 £4,407 £1,932 £18,667 £9,368 £6,188 £7,285 £4,502 £2,543 £7,719 £3,614 £1,954
61 0% disc. following ECH £6,114 £4,478 £2,011 £19,319 £9,708 £6,431 £7,134 £4,392 £2,491 £7,196 £3,625 £2,034
62 100% disc. following ECH £6,418 £4,408 £1,909 £18,146 £9,143 £6,027 £7,418 £4,665 £2,638 £8,573 £3,811 £2,041
63 2nd line switch rate +10% £6,239 £4,189 £1,955 £18,768 £8,983 £6,247 £7,311 £4,425 £2,582 £7,785 £3,410 £1,955
64 2nd line switch rate -10% £6,278 £4,575 £1,953 £18,646 £9,642 £6,191 £7,317 £4,651 £2,559 £7,962 £4,053 £2,125
65 Mortality risks = 0 £6,220 £4,419 £1,937 £18,659 £9,411 £6,220 £7,276 £4,521 £2,552 £7,745 £3,699 £2,029
66 Withdrawals =0 £5,582 £6,416 £2,073 £16,553 £13,655 £6,452 £6,692 £6,494 £2,680 £6,828 £5,610 £2,332
67 Disbility - more severe £5,668 £1,658 £3,962 £17,620 £5,513 £8,567 £6,653 £4,098 £2,245 £7,265 £3,333 £1,722

Abbreviations: A+C, aspirin plus clopidogrel; AMI, acute myocardial infarction; ASA, aspirin; DBG, dabigatran etexilate; Det, deterministic model; ECH, extracranial haemorrhage; Gl,
gastrointestinal; HS, haemorrhagic stroke; ICH, intracranial haemorrhage; IS, ischaemic stroke; LCl, lower confidence interval; NT, no treatmentl; PSA, probabilistic sensitivity analysis; RR,
relative risk; SE, systemic embolism; Seq, sequence model; TIA, transient ischaemic attack; UCI, upper confidence interval; WFN, warfarin

*Can be considered as plausible scenario
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6.7.8 Please present the results of a PSA, and include scatter plots and cost-
effectiveness acceptability curves

The probability of cost effectiveness, at different willingness to pay thresholds for the

pairwise comparisons, is shown in Table 147.

Table 147 Probability off cost-effectiveness at different willingness to pay thresholds
Intervention Comparator £20,000 per QALY £30,000 per QALY

ASA 100% 100%

DBG 150mg bid WEN 93% 98%
A+C 100% 100%

ASA 97% 99%

DBG 110mg bid WEN 67% 84%
A+C 98% 100%

ASA 100% 100%

Seq <80 WEN 96% 99%
A+C 100% 100%

ASA 92% 95%

Seq >80 WEN 69% 77%
A+C 92% 96%

Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; Seq, sequence model; WFN,
warfarin

The various probabilities that DBG is cost-effective at a willingness to pay threshold of
£20,000 per QALY gained are impressive. In the primary comparison versus WFN, these
probabilities range from a minimum of 67% (DBG 110mg bid) to 96% (sequence <80 years).
When the 150mg bid dose is included in the analysis, the probability of cost-effectiveness is
markedly increased. For the secondary comparisons versus aspirin and aspirin plus

clopidogrel, the cost-effectiveness of DBG is close to certain.

The corresponding cost-effectiveness planes and acceptability curves are in Figure 32 to

Figure 43.
Figure 32 Cost-effectiveness plane/acceptability curve for DBG 150mg bid vs WFN
Dabigatran 150mg bid vs. Trial-like Warfarin Cost-Effectiveness Acceptability Curve
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Figure 33 Cost-effectiveness plane/acceptability curve for DBG 150mg bid vs ASA

Dabigatran 150mg bid vs. Aspirin Cost-Effectiveness Acceptability Curve
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Figure 34 Cost-effectiveness plane/acceptability curve for DBG 150mg bid vs A+C
Dabigatran 150mg bid vs. Aspirin + Clopidogrel Cost-Effectiveness Acceptability Curve
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Figure 35 Cost-effectiveness plane/acceptability curve for DBG 110mg bid vs WFN
Dabigatran 110mg bid vs. Trial-like Warfarin Cost-Effectiveness Acceptability Curve
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Figure 36 Cost-effectiveness plane/acceptability curve for DBG 110mg bid vs ASA
Dabigatran 110mg bid vs. Aspirin Cost-Effectiveness Acceptability Curve
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Figure 37 Cost-effectiveness plane/acceptability curve for DBG 110mg bid vs A+C
Dabigatran 110mg bid vs. Aspirin + Clopidogrel Cost-Effectiveness Acceptability Curve
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Figure 38 Cost-Effectiveness plane/acceptability curve for DBG Seq <80 vs WFN
Sequential Dabigatran Use vs. Trialdike Warfarin Cost-Effectiveness Acceptability Curve
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Figure 39 Cost-effectiveness plane/acceptability curve for DBG Seq <80 vs ASA
Sequential Dabigatran Use vs. Aspirin Cost-Effectiveness Acceptability Curve
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Figure 40 Cost-effectiveness plane/acceptability curve for DBG Seq <80 vs A+C
Sequential Dabigatran Use vs. Aspirin + Clopidogrel Cost-Effectiveness Acceptability Curve
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Figure 41 Cost-Effectiveness plane/acceptability curve for DBG Seq >80 vs WFN
Sequential Dabigatran Use vs. Trialdike Warfarin Cost-Effectiveness Acceptability Curve
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Figure 42 Cost-effectiveness plane/acceptability curve for DBG Seq >80 vs ASA
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Figure 43 Cost-effectiveness plane/acceptability curve for DBG Seq >80 vs A+C
Sequential Dabigatran Use vs. Aspirin + Clopidogrel Cost-Effectiveness Acceptability Curve
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These graphics show that the vast majority of patients benefit from using DBG as a high
proportion of iterations of the model result in a positive incremental QALYs. The DBG
sequence (>80 years) evaluation has the lowest proportion of positive incremental QALYs
which is likely to be due to the greater uncertainty discussed above. However, this is still
high, with 80% of the iterations resulting in a positive incremental ICER. In addition to the
benefits shown in terms of QALYs, a substantial proportion of iterations result in a negative

incremental cost.
6.7.9 Please present the results of scenario analysis. Include details of

structural sensitivity analysis.

Results from the structural sensitivity analyses described in section 6.6.1 are shown in Table
148. The base case results are also shown in the table for comparison. Analyses 1, 2, 4 and 5
are only applicable to comparisons with WFN, whereas analysis 3 is applicable to all three

comparators simultaneously.
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Table 148 Results from the structual sensitivity analysis
No Name DBG 150mg bid DBG 110mg bid Seq <80 Seq >80
Comparator WEFN ASA A+C WEFN ASA A+C WEFN ASA A+C WEFN ASA A+C
Base case £6,264 £4,434 £1,954 £18,691 £9,397 £6,213 £7,314 £4,536 £2,571 £7,873 £3,719 £2,038
1 Real-world warfarin (WWA) £5,872 - - £17,592 - - £6,684 £7,152 - -
2 Real-world warfarin (TWR) £5,327 - - £16,031 - - £6,209 £6,548 - -
3 Real-world presrcibing £3,925 £9,576 £4,167 £3,274
4 INR monitoring cost +25% £2,997 - - £14,029 - - £4,165 £4,531 - -
5 INR monitoring cost -25% £9,531 - - £23,353 - - £10,463 - - £11,214 - -
6 Time horizon = 2 years £75,601 £81,020 £51,900 £108,736 £99,427 £63,687 £75,891 £87,353 £58,336 £23,403 £25,767 £15,720
7 Time horizon = 10 years £12,696 £10,198 £5,967 £31,318 £17,991 £12,478 £14,778 £13,892 £9,339 £8,700 £4,476 £2,454
8 Time horizon = 15 years £8,111 £5,839 £2,816 £23,257 £11,861 £8,010 £9,773 £7,242 £4,378 £7,940 £3,759 £2,057
9 Vary effectiveness -10%° - - - - - - £10,139 £7,150 £4,489 - - -
10 Vary effectiveness +10%° - - - - - - £6,813 £5,495 £3,321 - - -
11 MTC Data £6,874 £4,698 £2,149 £20,829 £9,963 £6,647 £7,641 £4,664 £2,664 £7,895 £3,912 £2,267
12 Health discount rate = 0% £4,137 £2,920 £1,289 £12,396 £6,196 £4,106 £4,738 £2,873 £1,624 £9,362 £3,584 £1,917
13 Health discount rate = 6% £8,146 £5,787 £2,544 £24,220 £12,254 £8,077 £9,622 £6,064 £3,437 £7,273 £3,800 £2,113
14 Cost discount rate = 0% £7,364 £4,858 £1,644 £23,913 £11,455 £7,319 £8,940 £4,701 £2,323 £7,917 £3,265 £1,554
15 Cost discount rate = 6% £5,705 £4,205 £2,086 £16,103 £8,364 £5,647 £6,503 £4,387 £2,644 £7,788 £3,932 £2,278

Abbreviations: A+C, aspirin plus clopidogrel; ASA, aspirin; DBG, dabigatran etexilate; INR, international normalised ratio; MTC, mixed treatment analysis; Seq, sequence model; TWR, time in

range approach; WFN, warfarin; WWA, weighted warfarin approach.
a — this simulation had patients 78 years at baseline and the efficacy at 80 years was varied by +/-10%. The baseline ICERs for these comparisons are £8,294 vs WFN, £6,272 vs ASA and £3,874

vs A+C.

280




6.7.10 What were the main findings of each of the sensitivity analyses?

A number of real world examples were examined. As may be expected the real-world
WFNanalyses (no. 1,2) were more cost-effective than the base case given that patients have
poorer INR control. Similarly, the mixed comparison of real-world prescribing (no. 3)

improved the cost-effectiveness.

The cost of INR monitoring is highly variable in clinical practice. Analysis 4 shows that if
economies of scale in decommissioning INR monitoring can be achieved, the cost-
effectiveness of DBG further improves. Even for exceptionally low cost (well-controlled)

WEFN patients (no. 5), DBG is cost-effective.

Analyses 9 and 10 attempted to provide an assessment of variation in efficacy over time
beyond the course of the clinical trial. This limited analysis shows that as expected,
decreases in efficacy lead to poorer cost effectveness, with the 10% decrease in efficacy

leading to an approximate £1,000 to £2,000 increase in the ICER.

The MTC data (no. 11) presented an alternative analysis to the RE-LY trial. Reassuringly, the

results are similar to the base case results.

Higer discount rates for health and lower rates for costs lead to a decreased ICER, with the
converse leading to higher ICERs (no. 12-15). This is expected as health treatment with DBG

leads to higher long-term health gains and lower long-term costs.

Increasing the management costs of dyspepsia has little effect on the ICER (no. 39). Also

variation in the assumptions around utility (no. 25-27) had little effect on the ICERs.

There was no clear relationship between CHADS, and cost-effectiveness (no. 20-24) though
patients on ASA or A+C tended to be less cost-effecticve in patients with CHADS,=1 and
more cost effective in patients with lower CHADS, on WFN. However, ICERs tended to be
lower in populations with a low stroke history compared to populations with a high stroke
history (no 25-26). The gender split (no. 18-19) had little impact on the ICERs although
variation at baseline of age (no. 16-17) tended to result in better cost-effectiveness for
patients treated younger. These analyses indicate that earlier treatment might be
preferable, a finding found previously in cost-effectiveness analysis of anticoagulation

treatment in elderly patients with AF **°.

Changes in the time horizon had a major effect on cost-effectiveness, which is expected as
the key outcomes of stroke and ICH have costs and disabilities associated throughout the

patient’s lifetime. The effect is more pronounced in the simulations with the younger

281



baseline ages, as patients on DBG would be expected to live for longer and therefore accrue

more benefits and fewer costs.

Sensitivity to cost was considered in analyses 30-38 and 40-44. Analyses 32-38 had little
impact on the ICERs. ICERs were sensitive to changes in the cost of stroke (30-31), though
less so in the simulations with the DBG 110mg bid dose vs WFN, as expected. Disability costs

(40-41) consistently result in relatively large changes in the ICER compared to the other cost

sensitivity - analyses. |

Sensitivity to key clinical inputs was examined in analyses 45-58. The majority (47-50 and 55-
58) had only little impact, with ICERs tending to be most sensitive to IS (no. 45-46). The ICERs
for the simulations inviolving DBG 110mg bid and WFN also being sensitive to ICH and HS
(no. 51-54). Reducing withdrawals to zero (no. 66) tended to reduce the ICER vs WFN thougb
increased the ICER vs. ASA. Across the simulations, more severe post-event disability rates

(no. 67) resulted in lower ICERs.
6.7.11 What are the key drivers of the cost-effectiveness results?

The key drivers of the results are the parameters associated with long-term disability.

The key cost drivers are the DBG treatment costs, cost of INR monitoring, and the cost of
disability follow-up care. The event costs are generally not key drivers in the model. Even
though the event costs may be high, they a relatively low compared to a lifetime of care

following a disabling event.

The key drivers in the clinical data are the rates of events that cause disabling events. For the
simulations involving DBG 150mg bid this is the rate of IS, and for all scenarios the rates of
HS/ICH. Also important are the relative disability levels following a disabling event and the

rate of withdrawal from treatment.

6.8 Validation

Please describe the methods used to validate and quality assure the model. Provide
references to the results produced and cross-reference to evidence identified in the
clinical, quality of life and resources sections.

The structure and data incorporated in the model was validated at several levels:

e Key opinion leaders reviewed and approved the model structure and data inputs as
discussed above

e A modeller not involved in model construction reviewed and validated the
mathematical relations
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e A modeller not involved in model construction reviewed and validated the numerical
inputs
In addition, the outputs of the model were validated for two key outcomes against published

data. Specifically, the model predicted rates of overall mortality and IS rate.

In the single dose model, primary comparison, overall survival of patients ranged between
9.74 years (DBG 150mg bid) and 9.55 years (WFN). This survival time falls well below the
average life expectancy of the average 71 year old in the general population (16 years for

2 This difference is in large part attributable to the

males and 18 years for females)
difference in mortality from IS, which represents 16% of overall mortality in the model, but
only 4% in the general population of 70 to 74 year olds. In contrast, the model predicted
survival is considerably longer than that reported by Currie (2006)* for a an AF patient
population in the UK. This studyreport mean survival of 4.3 years for WFN-treated patients
with a previous in-patient hospital diagnosis of AF, a somewhat more advanced state of
disease progression than that in the RE-LY trial. That the model predicts survival levels
between these two estimates seems intuitive and reasonable.

Validation of IS rates was facilitated by the identification of two reports with very similar

patient populations to the RE-LY trial. In Rietbrock (2008)**

, IS rates were evaluated in an AF
population based on a review of the UK General Practice Research Database. This study
found a rate of IS of 3.2 events / 100 patient-years consistent with the rates predicted in the

model (3.5 —3.73 events / 100 patient-years for the example quoted above).

6.9 Subgroup analysis

For many technologies, the capacity to benefit from treatment will differ for patients
with differing characteristics. This should be explored as part of the reference-case
analysis by providing separate estimates of clinical and cost effectiveness for each
relevant subgroup of patients.

This section should be read in conjunction with NICE’s ‘Guide to the methods of
technology appraisal’, section 5.10.

Types of subgroups that are not considered relevant are those based solely on the
following factors.

¢ Individual utilities for health states and patient preference.

e Subgroups based solely on differential treatment costs for individuals according
to their social characteristics.

e Subgroups specified in relation to the costs of providing treatment in different
geographical locations within the UK (for example, when the costs of facilities
available for providing the technology vary according to location).
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6.9.1 Please specify whether analysis of subgroups was undertaken and how
these subgroups were identified. Were they identified on the basis of an a
priori expectation of differential clinical or cost effectiveness due to
known, biologically plausible, mechanisms, social characteristics or other
clearly justified factors? Cross-reference the response to section 5.3.7.

Subgroup analysis was suggested in the scope for patients who had (not) been previously
treated with WFN. Efficacy results from RE-LY for the VKA-naive and VKA-experienced
patients are in Table 32 and Table 33, with safety data in Table 61. This data is discussed in
section 5.5.3. and 5.9.2. No significant differences or interaction was observed between the
VKA-naive and VKA-experienced groups for either DBG dose, therefore it was unnecessary to

perform additional economic analyses for these subgroups.

Subgroup analysis was undertaken by considering treatment stratified by dose and age.
Efficacy data from RE-LY for these subgroups are in Table 35 and Table 36 and safety data
are in Table 63 and Table 64. These are proposed on the basis that they reflect the proposed
licensed indication. This subgroup analysis is discussed extensively above and results are

included in the base-case.

Therefore to avoid uncessary repetition, no further details of these subgroups are presented

here in section 6.9.

6.9.2 Please clearly define the characteristics of patients in the subgroup.
Not applicable.

6.9.3 Please describe how the statistical analysis was undertaken.

Not applicable.

6.94 What were the results of the subgroup analysis/analyses, if conducted?
Please present results in a similar table as in section 6.7.6 (Base-case
analysis).

Not applicable.

6.9.5 Were any obvious subgroups not considered? If so, which ones, and why
were they not considered? Please refer to the subgroups identified in the
decision problem in section 4.

No, please see the response to Section 6.9.1.

6.10 Interpretation of economic evidence

6.10.1 Are the results from this economic evaluation consistent with the
published economic literature? If not, why do the results from this
evaluation differ, and why should the results in the submission be given
more credence than those in the published literature?
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This is the first economic evaluation of DBG in this indication. Therefore there are no

published studies with which to draw comparison.

6.10.2 Is the economic evaluation relevant to all groups of patients who could
potentially use the technology as identified in the decision problem in
section 47

Yes. The population from which the clinical data was drawn and for which the model was
parameterised reflects the patient population in Section 4. In addition, the sequence model
reflects the proposed licensed indication which also covers the patient population defined in

Section 4.

6.10.3 What are the main strengths and weaknesses of the evaluation? How
might these affect the interpretation of the results?

The main strength of the economic evaluation is data that underpins it from the RE-LY trial.
RE-LY provides a wealth of robust clinical data for the various modelled outcomes for the

principle comparison of interest.

The model structure was developed in conjunction with leading clinicians and published in a
leading peer-reviewed cardiovascular journal™, with input on the UK version provided by
one of the UK’s leading caridologists. This inspires confidence that the model adheres to the

clinical course of the disease and is reflective of current clinical practice.

Extensive systematic reviews were undertaken to parameterise the model. The first of these
was for utilities values, with the search far exceeding the basic requirements specified by
NICE. This review identified a number of studies suitable for use in the model. Using a
number of these in the sensitivity showed that the model was robust when alternative

plausible utility dataset were included in the model.

Three systematic reviews were undertaken to parameterise the costs. The first for INR
monitoring costs only found one suitable study; however, it was directly applicable for the
patient population in the model. A systematic review of costs for major bleeds and stroke
failed to produce any appropriate studies. However to address this issue the sponsor
commissioned an independent study on the cost of stroke, specifically for patients with AF.
This had the advantage of being designed specifically for use in this submission and

therefore was able to provide excellent data for use in the model.

Weaknesses in the model include a number of parameters where appropriate data was
difficult to find, particularly those events that are relatively rare in practice. These include

the HS/ICH where an extensive systematic review failed to find any appropriate data. The
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OXVASC study also failed to find sufficiently large numbers of appropriate patients to
produce robust estimates for costs. However, extensive sensitivity analysis has been
undertaken to assess the impact of these uncertainties, and in order to avoid bias in the

results, conservative assumptions have been made.

The RE-LY clinical trial provided robust data over two years. However, the data is
extrapolated over the patients’ lifetime, and beyond the course of the clinical trial. The
Kaplan-Meier curves indicate a sustained and potentially increasing relative risk over the
course of the trial which provides confidence that the effect may be sustained beyond the
course of the clinical trial. In addition, a conservative approach was taken in the
implementation of the data into the model, by using the efficacy data from the ITT
population rather than the per protocol population. Sensitivity analyses were undertaken to
show that variations in the long-term effective would lower the ICERs, though they were

likely to remain below the £20,000-£30,000 willingness to pay threshold.

This economic model represents an advance in the approach to comparing WFN to other
treatments by allowing the examination of WFN use in scenarios reflective of real-world
clinical conditions. The model tracks patients by disability level following stroke or ICH,
which was important given the large costs and health impacts of disability (estimated to

111
).

account for about 75% of total costs It also considers the discontinuation of

anticoagulation, which is common in clinical care, and has important consequences.

6.10.4 What further analyses could be undertaken to enhance the
robustness/completeness of the results?

The RELY-ABLE study 2 is an ongoing extension of the RE-LY trial. The purpose of RELY-ABLE is
to assess the long-term safety (major bleeding is the primary outcome) of DBG 110mg bid
and 150mg bid in 6,200 patients who completed the RE-LY trial. The study is due to complete
in July 2011. This is likely to provide further evidence of the longer-term effect of the two
doses of DBG and would prove useful in this economic model to test the assumption of

continued treatment effect.
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Section C — Implementation

7 Assessment of factors relevant to the NHS and

other parties

The purpose of this section is to provide an analysis of any factors relevant to the
NHS and other parties that may fall outside the remit of the assessments of clinical
effectiveness and cost effectiveness. This will allow the subsequent evaluation of the
budget impact analysis. Such factors might include issues relating to service
organisation and provision, resource allocation and equity, societal or ethical issues,
plus any impact on patients or carers.

7.1 How many patients are eligible for treatment in England and Wales?
Present results for the full marketing authorisation/CE marking and for
any subgroups considered. Also present results for the subsequent
5 years.

7.2 What assumption(s) were made about current treatment options and
uptake of technologies?

7.3 What assumption(s) were made about market share (when relevant)?

7.4 In addition to technology costs, please consider other significant costs
associated with treatment that may be of interest to commissioners (for
example, procedure codes and programme budget planning).

7.5 What unit costs were assumed? How were these calculated? If unit costs
used in health economic modelling were not based on national reference
costs or the PbR tariff, which HRGs reflected activity?

7.6 Were there any estimates of resource savings? If so, what were they?

7.7 What is the estimated annual budget impact for the NHS in England and
Wales?

7.8 Are there any other opportunities for resource savings or redirection of

resources that it has not been possible to quantify?
The responses to sections 7.1 to 7.8 are consolidated below.

The estimated epidemiology of AF and treatment rates with current modalities in England

and Wales for the years 2011 to 2015 is presented in Table 149.

The prevalence of AF is derived from QOF data which estimates the number of people
registered with a GP in England and Wales with a confirmed diagnosis of AF as 784,471 (a
weighted average prevalence rate of 1.37%; 1.35% in England; 1.65% in Wales)'” ™. The

annual population growth rate in England and Wales is estimated to be 0.66% per year
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based in current trends from national statistics**. This results in the estimated total

registered population rising from 55.534mio in 2011 to 57.014mio in 2015.

It is estimated that approximately 2.7% of AF patients die each year®° and that the incidence

of AF (as estimated in Renfrew-Paisley project) is approximately 0.05% per year®’. Applying

these two values permits calculation of net inflow, which results in the estimated England

and Wales AF population rising from just over 763,000 in 2011, to approximately 792,500 in

2015.

The percentage of patients with AF eligible for antithrombotic therapy is estimated at

approximately 90%°, with 53.3% receiving WFN and the remainder assumed to receive

aspirin'®. A+C is not considered in this analysis as the timeframe for its marketing

authorisation in this indication is unknown.

Table 149 Epidemiology of AF in England and Wales (2011-2015)
Rate 2009 2010 2011 2012 2013 2014 2015 Source
E+W population 54,809,568 | 55,170,568 | 55,534,420 | 55,900,672 | 56,269,339 | 56,640,438 | 57,013,984 i
Prevalence of AF 1.37% 748,303 10,11
Mortality 2.70% 20,204 20,403 20,603 20,802 21,000 21,198 20
Incidence of AF 0.05% 27,585 27,767 27,950 28,135 28,320 28,507 20
Net AF patients 755,684 763,065 770,429 777,776 785,109 792,429 Calculated
Eligible AF patients 90.3% 682,138 688,801 695,448 702,080 708,700 715,307 20
Warfarin patients | 53.3% 402,780 | 406,714 | 410,639 | 414,555 | 418,463 | 422,365 105
Aspirin patients 37.0% 279,359 282,087 284,810 287,526 290,237 292,943 | Assumption
Abbreviations: AF, atrial fibrillation; E+W, England and Wales.
The estimated take-up of DBG (and substitution of current modalities) based on current
expectations is presented in Table 150.
Table 150 Take-up of DBG and substitution of current therapy
2011 2012 2013 2014 2015
Eligible AF patients 688,801 | 695,448 | 702,080 | 708,700 | 715,307
Estimated DBG take-up * - -
Number of patients receiving DBG - -
Proportion of DBG arrived from warfarin - -
Proportion of DBG arrived from aspirin - -
Substituted warfarin patients - -
Substituted aspirin patients - -

Abbreviations: AF, atrial fibrillation; DBG, dabigatran etexilate

* Based on current forecasting assumptions: 1) March 2011 launch; 2) Positive NICE gudiance; 3) Take-up is of
eligible patients.

The daily and annual treatment costs for patients are shown in Table 151.

288




Table 151

Daily and annual treatment costs

Treatment Daily cost Annual cost
Dabigatran etexilate £2.52 £919.80
Warfarin* £1.18 £429.50
Aspirin £0.09 £32.85
*Includes cost of INR monitoring.

Source: 2!

These can be used to calculate the annual treatment costs for the total number of patients
on each of the therapies. These are shown in Table 152 for the scenario with and without

DBG, and total net treatment costs.

Table 152 Treatment costs with and without DBG from 2011 to 2015 (£'000s)
2011 2012 2013 2014 2015
DBG £0 £0 £0 £0
Without WFN ] [
DBG ASA [ |
Total | |
DBG || ||
WithDBG N L L
ASA I I
Total I [
Total net cost with DBG - -

Abbreviations: ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin.

These results indicate that the treatment costs for DBG will rise from - in 2011 to

_ in 2015, and as a result spending on WFN treatment will fall by - in 2011
and - by 2015 comapred to the status quo. Spending on aspirin further would be

predicted to fall by - by 2015.

These costs do not include event costs and long-term disability costs prevented in patients
receiving DBG. Whilst these differences are substantial, they cannot be calculated directly
from the economic model for the purposes of the budget impact analysis. The reason for this
is that each treatment arm includes patients that are withdrawn from treatment as well as
those that are on treatment. Therefore each arm does not contain only costs and outcomes
from a single line of therapy. In addition, the economic model considered a cohort of
patients over a predefined time horizon, and is not a dynamic model. This would be required

for this analysis, as patients begin treatment at different times.

However, the annual event costs can be estimated for each treatment by setting the time
horizon to one year and withdrawal rates to zero. This rate should be a good approximation
for up to the first five years on treatment, and any effect of any age-dependant risk factors
can be minimised using the sequence models with the costs weighted by the <80:80+ split
from the RE-LY trial (where 83% of patients were aged less than 80 years®). Thereafter, the

only time related variables will be all-cause mortality (which is already accounted for in

289



changes in total AF patient population in Table 150) and the effects of withdrawal due to

events.
Table 153 Annual event costs per patient by treatment and age-group
Patients less than 80 yrs Patients more than 80 yrs Weighted (83%:17%)
DBG £157 £246 £172
WEN £233 £319 £248
ASA £283 £408 £304

Abbreviations: ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin.

The event costs per patient by treatment and age-group are shown in Table 153. Using the
patient numbers in Table 150 and the weighted costs in Table 153, the costs associated with

events are shown in Table 154.

Table 154 Event costs with and without DBG from 2011 to 2015 (£’000s)

2011 2012 2013 2014 2015

DBG

WEN
ASA
Total
DBG
WEN
ASA
Total
Total net cost with DBG
Abbreviations: ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin.

Without DBG

With DBG

£0
- .
|
- .
.
.
|
- .
n__N

i

The results in Table 154 show a net decrease in event costs as expected due the net
reduction in events. This net decrease increases over time as more patients are treated with

DBG, from £- in 2011 rising to £- in savings from acute events alone.

Estimating follow-up costs are more problematic as disability, and therefore follow-up costs,
accrue over time. This means that patients who have a disabling event in year 1 will still be
incurring costs in year 5. Using year 1 follow-up costs for subsequent years will
underestimate any long-term saving through stroke prevention. As a simplifying assumption,
the model was run for five years (with withdrawal rates set to zero) and the average follow-
up costs used. This will overestimate the follow-up costs earlier in the analysis, and under
estimate later in the analysis. Overall, this simplification is conservative with respect to the
saving through stroke prevention for patients on DBG, as there are higher numbers of
patients on DBG in the later years. These costs are shown in Table 155 along with the

weighted average based on the <80:80+ split from the RE-LY trial described above.
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Table 155 Average follow-up costs over five years per patient

Patients less than 80 yrs Patients more than 80 yrs Weighted (83%:17%)
DBG £352 £332 £348
WEN £418 £411 £417
ASA £460 £489 £465

Abbreviations: ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin.

It should be noted that the follow-up costs for patients on DBG and WFN are lower for the
over 80s than the under 80s. This is likely to be as a result of significant mortality in the older
group over the five years. The follow-up costs shown in Table 155 were used with the

patients numbers in Table 150 to estimate the follow-up are shown in Table 156.

Table 156 Follow-up costs with and without DBG from 2011 to 2015 (£’000s)
2011 2012 2013 2014 2015
DBG £0 £0 £0 £0 £0
Without | WEN & e 2= N
DBG ASA & e 2= N
Total I B N
DBG || I I I
With DG |WEN B B I
ASA & e 2= N
Total I N N
Total net cost with DBG [ ] [ ] [ ] [ I

Abbreviations: ASA, aspirin; DBG, dabigatran etexilate; WFN, warfarin.

As with the event costs, the net saving in follow-up costs increase as uptake of DBG
increases. The total net costs are shown in Table 157. It is estimated that the introduction of

DBG will lead to direct savings in follow-up costs of approximately £- in 2011, rising to
almost £- in 2015.

Table 157 Disaggregated and total net costs associated with DBG by year (£’000s)

2011 2012 2013 2014
Treatment costs - -
Event costs - -
Follow-up costs - -
Total Net Cost - -

Abbreviations: DBG, dabigatran etexilate.

The net budget impact to the NHS following the introduction of DBG in Engalnd and Wales is
estimated to be just over - in 2011, rising to just over - in 2015. Due to

savings from acute events and follow-up costs, the overall budget impact is - of the
predicted spend on DBG medication depending on the year. Further, as noted above, the

savings are likely to be underestimated.

These results re-emphasise the points made earlier in the submission related to the long-

term benefits that can be reaped through early investment in DBG. A significant proportion
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of the DBG medication spend is predicted to be offset by savings made in acute event costs
and disability follow-up costs (over - by 2015). The simplifying assumption in the
analysis means that savings made through disability prevention would be expected to

increase, per patient, year-on-year.

Whilst the annual savings that could be made from reduced requirement of INR monitoring
are substantial (estimated as - by 2015), this analysis assumes that anticoagulation
services have the flexibility to release the economic cost associated with INR monitoring in
substituted patients. In practice, the realisation of efficiencies will not be immediate in all
services and the emphasis will be on local health economies to examine their own AF clinical

pathway and instigate potential service redesign.
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9.1
9.1.1

Appendices

Appendix 1

SPC/IFU, scientific discussion or drafts.

A draft SPC is not yet available.

9.2

Appendix 2: Search strategy for section 5.1

(Identification of studies)

The following information should be provided.

9.21

9.2.2

9.23

9.24

9.2.5

9.2.6

9.2.7

The specific databases searched and the service provider used (for
example, Dialog, DataStar, OVID, Silver Platter), including at least:

¢ Medline
e Embase
e Medline (R) In-Process
e The Cochrane Library.

The date on which the search was conducted.
The date span of the search.

The complete search strategies used, including all the search terms:

textwords (free text), subject index headings (for example, MeSH) and

the relationship between the search terms (for example, Boolean).

Details of any additional searches, such as searches of company
databases (include a description of each database).

The inclusion and exclusion criteria.

The data abstraction strategy.

Embase and Medline

Name of the databases searched: Embase, Medline
Name of the interface: Embase.com

Date on which search was conducted: 7™ July 2010

Date span of search: No limits

Table 162 Search strategy for Embase/Medline
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Medline ® In-Process

e Name of the databases searched: Medline ® In-Process
e Name of the interface: Pubmed
e Date on which search was conducted: 7" July 2010

e Date span of search: No limits
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Table 163 Search strategy for Medline in process

Cochrane Clinical Trials Register

e Name of the databases searched: Cochrane Clinical Trials Register
e Name of the interface: Wiley Interscience
e Date on which search was conducted: 7" July 2010

e Date span of search: No limits

Table 164 Search strategy for Cochrane library
1 I

1 .
1 I

1 I

1 I

1

1 I

1

1 I
1 I

H I
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Other Searches

Abstracts from the following conferences were searched for the years 2007 to 2009:

e European Stroke Conference via the website http://www.esc-archive.eu

e European Society of Cardiology congress via the website
http://spo.escardio.org/abstract-book/Default.aspx

e [International Stroke Conference via the website
http://strokeconference.americanheart.org/portal/strokeconference/sc/

e American College of Cardiology Annual Scientific Session via Abstract book
located in British Library

e American Heart Association Scientific Sessions via the website
http://circ.ahajournals.org/content/vol116/16_MeetingAbstracts/

The following search key terms were used for searches: dabigatran, pradaxa, bibr 1048, bibr

953.

The ClinicalTrials.gov website was searched for ongoing and completed clinical trials using

the search terms dabigatran, pradaxa, bibr 1048, bibr 953.

Boehringer Ingelheim’s internal databases BILIT, Pre-BILIT and IDEA were searched for

additional abstracts using the following search terms:

BILIT (search performed 21° July 2010)

atrial fibrillation + stroke and (atrial fibrillation and GN=dabigatran and.t CL=major) AND
DT=(ABSTRACT or ORIGINAL or THESIS) AND ST=(DRUG THERAPY) AND GN=dabigatran and.t
CL=major AND DE=(RCT OR trial OR study).

Pre-BILIT (search performed 21% July 2010)

CL=major AND GN=dabigatran AND (atrial fibrillation + stroke)

IDEA (search performed 5" August 2010)
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APl = “BIBR 953 ZW” or “dabigatran” or “dabigatran etexilate” or “dabigatran etexilate
mesilate”

AND
Document type = “5-3 Clinical Reports”

Inclusion criteria were as follows:

. Studies must be published randomised controlled trials or observational
studies

° Studies must be conducted in human adult patients (>18 years) with Atrial
fibrillation

. Studies must contain dabigatran etexilate

° The treatment comparison must be to another biological anticoagulant, a

conventional anticoagulant or placebo

° Only English language papers are considered
Exclusion criteria were as follows:

) Non-randomised controlled trials or observational studies

. Studies conducted in human patients (<18 years), studies in animals or in-
vitro, studies in adult patients (218 years) without atrial fibrillation

. Studies not investigating dabigatran etexilate

. Non-English language publications

Bibliographic details and abstracts of all citations detected by the literature search were

downloaded into an MS Excel database.

First pass of citations

Citations were first screened based on the abstract supplied with each citation. Each
abstract was screened by two independent reviewers with any discrepancies resolved by a
third reviewer. Those that did not match the eligibility criteria were excluded at this “first
pass’. Duplicates of citations (due to overlap in the coverage of the databases) were also
excluded in the first pass. In instances when it was not possible to include or exclude
citations based on the abstract, full-text copies were ordered. Full-text copies of all

references that could potentially meet the eligibility criteria were also ordered at this stage.

Second pass of citations

The eligibility criteria were applied to the full-text citations using the same double screening
and reconciliation method as described above, and the data presented in the studies still

included after this stage were extracted to data extraction grids.

316



Extraction strategy

Data from trials were extracted independently by two reviewers, with any discrepancies
resolved by a third reviewer. Where more than one publication was identified describing a
single trial, the data were compiled into a single entry in the data extraction grid. Each
publication was referenced in the grid to recognise that more than one publication may have

contributed to the entry.

9.3 Appendix 3: Quality assessment of RCT(s)
(section 5.4)

9.3.1 A suggested format for the quality assessment of RCT(s) is shown below.
Table 165 Quality assessment of PETRO
PETRO study

Grade How is the question addressed in the study?

The treatment allocation was determined according to the
randomisation code provided the sponsor using ClinPro/LBL
version 6.0, release 5 software. Randomisation was
stratified by country; each country received a multiple of all
treatments, and corresponding treatment assignment
envelopes, in the ratio 2:3:3:4. This resulted in a block size
that is a multiple of 28 (the actual figure, unknown to the
investigators, was 28); the number of treatment kits
containing a combination of DBG and ASA was a multiple of
24 (again, the actual figure was 24). Note that these figures
were unknown to the investigators in order to make
calculations of the block size impossible.

Within each country, the allocation of treatments (and
envelopes) to the sites was also randomised. Each site
received one package (and if necessary, re-supply
package(s)) that contained a random selection of 6 out of
the DBG/ ASA treatment kits of that country plus 1 warfarin
treatment kit. No additional symmetry/balance condition
was foreseen for the site-specific random selection from the
DBG / ASA treatment kits. This required a random re-
shuffling of the DBG / ASA treatment kits within the
country-specific blocks, plus a random selection of the

Was randomisation carried out position of the warfarin treatment kit between the DBG /
appropriately? Yes ASA treatment kits in each package.

Randomisation envelopes, with ID number on the outside,
were distributed to each site. Each site also received a
shipment of DBG medication boxes, as well as ASA and
warfarin medications, packaged separately. DBG medication
was double blind and was labelled with a medication
number.

When a new patient was randomised at visit 2, the
investigator opened the randomisation envelope with the
lowest available ID-number.

All investigators were always unaware of the treatment
group assignment of the next randomised patient. The
Was the concealment of unused randomisation envelopes had to be returned
treatment allocation adequate? Yes unopened as proof that the blind had not been broken.
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Were the groups similar at the
outset of the study in terms of

There were no relevant differences between the

prognostic factors? Yes randomised treatment groups (see Table 24).
Care
providers The study was double-blind for patients allocated to DBG, in
and that patients and investigators were blinded to dose
participants allocation. Warfarin and aspirin allocation was open label.
Were the care providers, (partially). An experienced and independent central committee of
participants and outcome Outcomes experts blinded to treatment assignments adjudicated all
assessors blind to treatment assessors bleeding events, including classification into major bleeding,
allocation? (yes). minor bleeding and clinically relevant bleeds.
Were there any unexpected Mean exposure to study drug was similar in all treatment
imbalances in drop-outs groups (77-83 days). Discontinuation due to adverse events
between groups? No showed a dose-response trend, which was not unexpected.
Is there any evidence to suggest
that the authors measured more All outcomes planned to be measured in the study protocol
outcomes than they reported? No appear to be reported in the clinical trial report.
Did the analysis include an
intention-to-treat analysis? If so, All 502 randomised patients who received one dose of study
was this appropriate and were drug were included in the safety analysis. This was
appropriate methods used to appropriate, and only one patient was lost to follow up
account for missing data? Yes meaning missing data was not an issue.

Abbreviations: ASA, aspirin; DBG, dabigatran etexilate

Table 166 Quality assessment of study 1160.49
PETRO study
Grade How is the question addressed in the study?
The randomisation code was provided by Bell System (a
registration centre) with validated software. Randomisation
was based on permuted blocks with a block size of six.
Eligible patients were randomly assigned in a 1:1:1 ratio to
receive DBG 110 mg bid, DBG 150 mg bid or warfarin.
After obtaining written consent on Visit 1, the investigator
facsimiled a patient registration form to the registration
centre, when the patient was eligible. Before Visit 2, the
registration centre facsimiled a confirmation form including
randomised treatment to the investigator.
Was randomisation carried out The investigator dispensed the study drug according to the
appropriately? Yes randomised treatment.
Was the concealment of
treatment allocation adequate? No This was an open-label study.
Were the groups similar at the
outset of the study in terms of There were no relevant differences between the
prognostic factors? Yes randomised treatment groups (see Table 25).
Care
providers
and
participants
Were the care providers, (no).
participants and outcome Outcomes The study was open label to patients and investigators.
assessors blind to treatment assessors The DSMB adjudicated bleeding events without information
allocation? (yes). on treatment assignment.
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Were there any unexpected
imbalances in drop-outs

between groups? No

Is there any evidence to suggest

that the authors measured more All outcomes planned to be measured in the study protocol
outcomes than they reported? No appear to be reported in the clinical trial report.

Did the analysis include an

intention-to-treat analysis? If so, All 166 randomised patients who received one dose of study
was this appropriate and were drug were included in the safety analysis. This was
appropriate methods used to appropriate, and no patients were lost to follow up meaning
account for missing data? Yes missing data was not an issue.

Abbreviations: bid, twice daily dosing; DBG, dabigatran etexilate; DSMB, drug safety monitoring board

Table 167

Quality assessment of RE-LY

PETRO study

Grade

How is the question addressed in the study?

Was randomisation carried out
appropriately?

Yes

Subjects were randomly allocated to 1 of 3 treatment
groups — DBG 110 bid, DBG 150 mg bid, or warfarin, —
with equal probability (allocation ratio of 1:1:1). The
randomisation was done through an IVRS located at the
central coordinating centre. The randomisation was done
with a random block size of 3, 6, and 9, and the
randomisation schedule was generated by using validated
software. The doses of DBG were blinded.

Was the concealment of
treatment allocation adequate?

Yes, where
blinding was
appropriate.

This was an open-label study, where only the dose of DBG
was blinded. In that case, DBG 110mg and 150mg capsules
were identical in appearance. The blinded treatment code
was to be opened only if required by an emergency.

Were the groups similar at the
outset of the study in terms of

There were no relevant differences between the

prognostic factors? Yes randomised treatment groups (see Table 26).
The study was open label to patients and investigators in
terms of treatment allocation, but blinded by DBG dose.
Several further measures were put in place to minimise any
potential bias arising from the PROBE design. Please see
Section 5.10 for more details of these measures and a full
justification for the PROBE trial design.
All outcome events, including major bleeds, were
Care adjudicated by adjudication experts blinded to the
providers treatments used. Blinding of all event documentation was
and performed prior to adjudication. Key documents for major
participants bleeds (not necessarily fatal bleeds) and "other" endpoints,
Were the care providers, (partially). i.e., TIAs, were provided for adjudication. This Committee
participants and outcome Outcomes reported to the Steering Committee.
assessors blind to treatment assessors Records of all adjudication decisions and of Adjudication
allocation? (yes). Committee meeting minutes were maintained.
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Mean exposure to study drug was similar in the three
groups (20.32-21.33 months)).
Of the 18,113 randomised patients, only 89 (0.5%) were lost
to follow-up. Rates of discontinuation were higher in the
two DBG groups (22.0% and 22.8%) compared to warfarin
(17.9%), but this is not unexpected given the open-label
Were there any unexpected nature of the trial. The most common reason for permanent
imbalances in drop-outs discontinuation was “subject didn’t want to take study
between groups? No drug”.
Is there any evidence to suggest
that the authors measured more All outcomes planned to be measured in the study protocol
outcomes than they reported? No appear to be reported in the clinical trial report.
Did the analysis include an
intention-to-treat analysis? If so, All 18,113 randomised patients were included in the
was this appropriate and were Intention to treat analysis. Several other analysis sets were
appropriate methods used to also defined to deal with missing data and provide the most
account for missing data? Yes appropriate analyses for various endpoints (see Table 27).

Abbreviations: bid, twice daily dosing; DBG, dabigatran etexilate; PROBE, prospective randomised open-label
blinded endpoint.

9.4 Appendix 4: Search strategy for section 5.7 (Indirect
and mixed treatment comparisons)
The following information should be provided.

9.41 The specific databases searched and the service provider used (for
example, Dialog, DataStar, OVID, Silver Platter), including at least:

¢ Medline
e Embase
e Medline (R) In-Process

e The Cochrane Library.

The literature search was performed in the following electronic databases:

° The Cochrane Library, including the following:
= The Cochrane Database of Systematic Reviews
=  The Cochrane Central Register of Controlled Trials

= Database of Abstracts of Reviews of Effectiveness
° MEDLINE and MEDLINE In-Process (using PubMed platform)
° EMBASE (using Dialog Platform)

° BIOSIS (using Dialog Platform)
9.4.2 The date on which the search was conducted.

The searches were conducted on 9™ July 2009, then reviewed and finalised on 10" August

20009.

94.3 The date span of the search.
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There was no restriction on publication date.

944 The complete search strategies used, including all the search terms:
textwords (free text), subject index headings (for example, MeSH) and
the relationship between the search terms (for example, Boolean).

Table 168 General search strategy

Term Group

Population/Patients

Intervention

Study typs

Limits

Terms
1.

2
3.
4

&

m =

11.
12.
13.
14.
15.

15.

17.
18.

18.

Atrial Fibrllation [MeSH]

({atrial or atrivm or auricular) AND (fibrillaty) ) e

orf1-2

stroke [MaSH] Or stroke® Limit to [tites] OF transient ischaemic
attack (T1A)

#3 AND 24

nion-valvular [All fislds] OR ‘non vabvular [All fields]
#5 AMD =68

dabigatran [MMeSH]

aspirin [MeSH]

warfann [MeSH]

anticoagulanis [MeSH]

antiplatelet therapy [MeSH]

clopidogrel [MeSH]

wmelagatran [MMeSH]

‘witamin K antagonists’. tw OR VKA OR dicoumarc] OR
phenindions OR phenprocoumeon OF acenocoumaral QR ethyl
biscoumacstate OF clorindicns OR diphenadione OR OR
tioclormarol

orfg-15
#7 AMD #15

" Randomised clinical trial® [pf] OR Randomized clinical frial® [pf]
OR ‘random allocation” tw OR (clinical trial® [tw] AMD random®)

#1T AMD #18

Ressarch design: Human
Date — Mo Limits

MeSH: Medizal Subject Heading (Medline medizal index term); the asteriz sign () stands for any
characters); ab = abstract; i = title; pt = publbication typs;
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Table 169

Medline search strategy and results

R "Editorial"[Publication Type] OR "Case Reports[Fublication Typs]
R "overview[Title] OR "status review'[Title] OR "siatus
reviews [ Title]] -

Search
Humber Search Terms Returns
#1 "Atrial Fibrillation"[Mesh] - 23300
#2 {“atrial"[Text Word] OR “atrium"[Text Word] OR “auricular'[Text Word]) 32838
AMND fibrillat™[Text Word] -
#3 #1 OR #2 32824
#4 ‘dabigatran”[Text Word] OR "A=spirin”[Mesh] OR “Warfarin"[Mesh] OF R280a
“Anticoagulants"[Mash] OR "Platelet Aggregation Inhibitors"[Mesh] CR
“antiplatzlet therapy"[Text Word] CR "clopidogrel"[Substance Mams]
R "zimelagatran"[Substance Mame] OR "witamin k antagonist"[Text
Word] OR "witamin k antagonists"[Text Weord] OR “WEA"[Text Word] OR
“dicoumaral"[Text Word] OR "phenindions"[Text Word] OR
‘phengrococumon[Text Word] OR "acenoccoumarnn![ Text Word] OR
“ethyl biscoumacetate"[Text Word] OR "clorindione"[Text Word] OR
“diphenadione"[Text Word] OF "toclomarol"[Text Word] -
#5 ‘Randomized Controlled Trial"[Publization Type] OR “randam 3770V
allocation"[Text Word] -
% clinical rial*[Text Word] AMD random®[Text Word)] - 265206
7 #5 OR =8 35E07TE
3 #3 AMD #4 AND #7 358
e “Animals"[Mesh] NOT "Humans"[Mesh] - 3388005
#10 #3 MOT #9 355
#11 #10 NOT {"Comment'[Publication Type] OR "Letter'[Publization Type] 342

MeSH = Medical Subject Heading (Medline medical index term).
Mote: the asterisk (") stands for any character(s).
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Table 170 Cochrane search strategy and results
Search
Humber Search Terms Returns
#1 MeSH descriptar Atrial Fibrilation explade all tress 1710
72 [atrial OR atrivm OR auricularyt,ab kw and (fikrilat™)gah, ow 2857
#3 (#1 OR #2) 28587
4 MeSH descriptor Aspirin explode all irees 3880
55 MeSH descriptar Warfarin explade all frees 874
= MeSH descriptar Anticoagulants explads all trees g78&
#7 #7 MeSH descriptor Flatelet Aggragation Inhibitors explode all frees
g7a3
=3 [dabigatran OR "antiplatelet therapy" OF clopidogrel OF ximelagatran 1484
R "vitamin K anfagonist™ OR VEA OR dicournarc! OR phenindions
COR phenprocoumon OR acenococumaral OR "ethyl biscoumacetiaie”
CR clorindione CR dighenadions OR tioclomancl)cti.ab, low
=L (24 OR #5 OR #& OR #7 OR #8) 13243
#10 randomised clinical trial®" OF "randomised controlled inal™ OR 284101
“randomizad cinizal tnal™ CR "randomized controlled fral™:pt or
‘randam allocation”t,ab kw
#11 “clinizal rial*":4,ab kw and (randorm® :ti.ab kow 38830
#12 (#10 CR #11) 285211
#13 (3 AMD #3 AMD #12) 234
#14 [comment” OR letter® OR editorial® OF "egase report™ OR "case stod™ 5047
Ipt or (overview OR "status review™ it
#10 (#1323 AND MOT #14) 228
MeSH = Medical Subject Heading (Medline medical index term); pt = publication type; ti = title.
Mote: the asterisk (*) stands for any character(s).
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Table 171 EMBASE search strategy and results

Search

Mumber Search Terms Returns

51 HEARTOATRIUMFIBRILLATION/DE 2aGa2

52 (ATRIAL OR ATRIUM OR AURICULARNTILAB.DE AMD 4472
FIBRILLAT®TILAS . DE

=3 21 0R 52 24472

=4 (DABIGATRAMDE OR ACETYLSALICYLICOACIDIDE OR Z2E4200

WARFARIN/DE OR ANTICOAGULANT AGENT! OR
ANTITHROMBOCYTIC AGEMT! OR CLOPIDOGREL/DE OR
FIMELAGATRAMNDE)

=5 (AMTIPLATELET{ITHERAPY OR VITAMIM{ANTAGOMIET? OR 11504
VA OR DICOUMAROL OR PHENIMNDIOME OR PHEMPROCOUIAON
OR ACEMCOCOUMAROL OR ETHYL{IBISCOUMACETATE OR
CLORINDICOME OR DIPHEMADIOME OR
TIOCLOMARCLYTILAB,DE THID

S50 =4 OR 55 284858
57 RAMDOMIZED] ) CONTROLLED{)TRIAL'DE OR 173755
RANDOMJALLOCATIONTIAB,DE
53 CLIMICAL{TRIALTTILAB,DE AMND RAMDOM?TIAS.DE 223813
59 57T OR S8 2257348
510 53 AMD 55 AMD S8 a5a
51 S1VHLUIRAMN 285
512 A0 511 (unique items) 244
513 512 NOT (DT = LETTER OR OT = EDITORIAL OR COMMENTZTICOR 213

CASE{IREFORT/DE OR CASE{)STUDY/DE OR OVERVIEWITI OR
STATUS(REVIEW?/TI)

DE = descripior; OT = documeni typs; Tl = fitle.

Symbeols: 1 means fo explode’ a descriptor; 'Y is a wildeard symbol for plural formes.

324



Table 172 BIOSIS search strategy and results

Search

Mumber Search Terms Returns

51 ATRIALOFIERILLATIONDE 18102

52 (ATRIAL OR ATRIUM OR AURICULARKTIAB DE ANMD 25338
FIBRILLAT?TI,AS DE

53 51 0R 22 25330

54 DABIGATRAM OR ASPIRIM OR WARFARIM OR AMTICOAGULANT? L0218

OR PLATELET{AGGREGATIONINHIBITOR? OR
AMTIFLATELET()THERAPY OR CLORPIDOGREL OR
XIMELAGATRAN OR VITAMIN{{ANTAGONIST? OR VKA OR
CICOUMARCL R PHEMINDIOME OR PHENPROCCOUMON OR
ACENCCOUMAROL OR ETHYL{BISCOUMACETATE COR
CLORINDIZNE OR DIPHENADICONE OR TIOCLOMARCLNTILAB.DE

55 (RAMDOMIZED)CONTROLLED{TRIALT OR 3470
RANDOMISED(ICONTROLLED{ITRIAL? CR
RANDOMZED{)CLIMICAL{JTRIAL? OR
RANDOMISED{JCLINICALOTRIAL?VDE

S RANDOM{JALLOCATIONTLAB.DE 505
57 CLINICALOTRIAL®TLAB,DE AND RANDOM™TLAS.DE A72428
53 55 OR 58 OR 57 29380
59 33 AND 34 AND 58 101
510 SEHUMAN go
311 MOT (DT =LETTER OR DT = EDITORIAL OR COMMENT?TI OR &8

CASE()JREPORT?DE OR CASE(JSTUDYDE OR OVERWIEW/TI OR
STATUSREVIEWITI OR STATUS{)REVIEWS/TI)

DE = descrptor; OT = document typs; Tl = fitle.

Symbols: T means (o explode’ a descriptor; 'Y is & wildeard symbal for plural forms.

945 Details of any additional searches (for example, searches of company
databases [include a description of each database]).

No additional searches were performed.

9.4.6 The inclusion and exclusion criteria.

The inclusion and exclusion criteria are presented in the main body of the submission in

Table 37 and Table 38.

9.4.7 The data abstraction strategy.

The data abstraction strategy is presented in the main body of the submission in Section

5.7.2.
Data tables from the MTC

5 5 0=

Separate dose Sequentialdose  Included/excluded
analysis tables.zip  analysis tables.zip studies and extractec
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9.5 Appendix 5: Quality assessment of comparator
RCT(s) in section 5.7 (Indirect and mixed treatment
comparisons)

9.5.1 A suggested format for the quality assessment of RCT(s) is shown below.

As part of the full text review of studies, each paper was assessed against the Jadad quality
criteria. The embedded spreadsheet below presents this assessment for each included

study.

]

Jadad
Assessment.xls
Appendix 6: Search strategy for section 5.8 (Non-RCT
evidence)
The following information should be provided.

9.5.2 The specific databases searched and the service provider used (for
example, Dialog, DataStar, OVID, Silver Platter), including at least:

¢ Medline
e Embase
¢ Medline (R) In-Process
e The Cochrane Library.

9.5.3 The date on which the search was conducted.
9.54 The date span of the search.
9.55 The complete search strategies used, including all the search terms:

textwords (free text), subject index headings (for example, MeSH) and
the relationship between the search terms (for example, Boolean).

9.5.6 Details of any additional searches (for example, searches of company
databases [include a description of each database]).

9.5.7 The inclusion and exclusion criteria.
9.5.8 The data abstraction strategy.

The searches outlined in Section 9.2 also encompassed non-RCT evidence from
observational studies. No relevant non-RCT studies were identified and therefore no further

discussion in this section is required.
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9.6

9.6.1

Appendix 7: Quality assessment of non-RCT(s) in

section 5.8 (Non-RCT evidence)

Please tabulate the quality assessment of each of the non-RCTs
identified.

Not applicable.

9.7

Appendix 8: Search strategy for section 5.9 (Adverse

events)

The following information should be provided.

9.7.1

9.7.2
9.7.3

9.7.4

9.7.5

9.7.6

9.7.7

The specific databases searched and the service provider used (for
example, Dialog, DataStar, OVID, Silver Platter), including at least:

Medline
Embase
Medline (R) In-Process
The Cochrane Library.

The date on which the search was conducted.

The date span of the search.

The complete search strategies used, including all the search terms:
textwords (free text), subject index headings (for example, MeSH) and

the relationship between the search terms (for example, Boolean).

Details of any additional searches (for example, searches of company
databases [include a description of each database]).

The inclusion and exclusion criteria.

The data abstraction strategy.

The results of the searches outlined in Section 9.2 represent the totality of evidence relating

to the clinical effectiveness and safety of DBG in this indication. Therefore no further

searches were necessa ry.

9.8

9.8.1

Appendix 9: Quality assessment of adverse event
data in section 5.9 (Adverse events)

Please tabulate the quality assessment of each of the non-RCTs
identified.

Not applicable.
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9.9 Appendix 10: Search strategy for cost-effectiveness
studies (section 6.1)
The following information should be provided.

9.9.1 The specific databases searched and the service provider used (for
example, Dialog, DataStar, OVID, Silver Platter), including at least:

o Medline
e Embase
¢ Medline (R) In-Process
e EconLIT
e NHS EED.
9.9.2 The date on which the search was conducted.
9.9.3 The date span of the search.
9.94 The complete search strategies used, including all the search terms:

textwords (free text), subject index headings (for example, MeSH) and
the relationship between the search terms (for example, Boolean).

9.9.

©
()]

Details of any additional searches (for example, searches of company
databases [include a description of each database]).

The responses to the above questions are consolidated below.
Embase/Medline

e Name of the databases searched: Embase, Medline
e Name of the interface: Embase.com
e Date span of search: 1990-present

e Date on which search was conducted: 05/07/2010

The search strategy for Embase and Medline is presented below in Table 173.

Table 173 Embase/Maedline search strategy
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e

NHS EED

e Name of the databases searched: NHS EED
e Name of the interface: Cochrane library
e Date span of search: 1990-present

e Date on which search was conducted: 05/07/2010

The search strategy for NHS EED is presented below in Table 174.

Table 174 NHS EED search strategy
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Medline In-Process

Name of the databases searched: Medline In-Process

Name of the interface: Pubmed

Date span of search: Previous year

Date on which search was conducted: 05/07/2010
The search strategy for Medline In-Process is presented below in Table 175.

Table 175 Medline In-Process search strategy
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Econlit

Name of the databases searched: EconlLit

Name of the interface: EBSCOHost

331



e Date span of search: 1990-present

e Date on which search was conducted: 05/07/2010
The search strategy for Econlit is presented below in Table 176.

Table 176 Econlit search strategy

BILIT

e Name of the databases searched: Boehringer Ingelheim Literature database (BILIT)
e Name of the interface: Internal sponsor database
e Date span of search: No limit

e Date on which search was conducted: 05/07/2010
The search strategy for BILIT is presented below in Table 177.

Table 177 BILIT search strategy

# |Search History

(atrial fibrillation + stroke) AND GN=dabigatran and.t CL=major AND DE=(economics OR economic aspect OR
cost OR health care OR fee OR budget OR economic evaluation)

Pre-BILIT

e Name of the databases searched: Boehringer Ingelheim Literature database, pre-
publication (Pre-BILIT)
e Name of the interface: Internal sponsor database

e Date span of search: No limit

e Date on which search was conducted: 05/07/2010
The search strategy for Pre-BILIT is presented below in Table 178.

Table 178 Pre-BILIT search strategy

# |Search History

CL=major AND GN=dabigatran AND (atrial fibrillation + stroke and (economics OR economic aspect OR cost
OR health care OR fee OR budget OR economic evaluation))

The full list of studies excluded at second pass is presented in the attached file.

i

Second pass
exclusion. xls
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9.10 Appendix 11: Quality assessment of cost-
effectiveness studies (section 6.1)

Not applicable.

9.11 Appendix 12: Search strategy for section 6.4
(Measurement and valuation of health effects)
The following information should be provided.

9.11.1 The specific databases searched and the service provider used (for
example, Dialog, DataStar, OVID, Silver Platter), including at least:

Medline

Embase

Medline (R) In-Process

NHS Economic Evaluation Database (NHS EED)
EconLIT.

9.11.2 The date on which the search was conducted.

9.11.3 The date span of the search.

9.11.4 The complete search strategies used, including all the search terms:
textwords (free text), subject index headings (for example, MeSH) and

the relationship between the search terms (for example, Boolean).

9.11.5 Details of any additional searches (for example, searches of company
databases [include a description of each database]).

9.11.6 The inclusion and exclusion criteria.

9.11.7 The data abstraction strategy.

9.13.1
Databases Database Service provider
searched
Embase, Medline (including In-Process), Cochrane, Unknown
EconLit and CRD Databases (including DARE, NHS
EED and HTA),
9.13.2 e  Searches of the Embase, Medline and Cochrane databases were initially conducted in the
Date of week of 13" October 2009 and were subsequently updated in the week of 5t July 2010
search e  Searches of the EconLit and CRD databases online (including DARE, NHS EED and HTA as
required by NICE) were conducted in the week of 5t July 2010.
9.13.3 No Limits were put on publication dates.
Date span of
search
9.13.4 See attached files
Search
strategies
used
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9.13.5 Additional hand searching was conducted

Additional

searches

9.13.6 e Not specific to the relevant health state (atrial fibrillation, stroke, myocardial infarction,
Inclusion bleeding/haemorrhage), or was specific to an intervention in those health states not

and relevant to this analysis, or was not in English.

exclusion e Nota Qol paper, or a relevant economic evaluation, or reported values that were sourced
criteria from another publication, or was a review/letter/editorial.

e Did not report preference based utility values (that is reported only health related QoL
scores, VAS scores, utility values that relied on transformations from an HRQoL instrument,
or expert opinion).

9.13.7 See files attached above plus the additional file below.

Data

abstraction @

strategy Review.doc

9.12 Appendix 13: Resource identification, measurement

and valuation (section 6.5)

The following information should be provided.

9.12.1 The specific databases searched and the service provider used (for
example, Dialog, DataStar, OVID, Silver Platter), including at least:
¢ Medline
e Embase
¢ Medline (R) In-Process
e NHS EED
e EconLIT.

9.12.2 The date on which the search was conducted.

9.12.3 The date span of the search.

9.12.4 The complete search strategies used, including all the search terms:
textwords (free text), subject index headings (for example, MeSH) and
the relationship between the search terms (for example, Boolean).

9.12.5 Details of any additional searches (for example, searches of company
databases [include a description of each database]).

9.12.6 The inclusion and exclusion criteria.

9.12.7 The data abstraction strategy.

Table 179 Details of the systematic review of INR monitoring

9.13.1

Databases Database Service provider

searched

1. MEDLINE 1. Datastar

2. Excerpta Medica Database (EMBASE) 2. Datastar

3. NHS Economic Evaluation Database 3. NHS National Institute for
(NHSEED) Health Research — Centre for
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4. Health Technology Assessment (HTA) Reviews and Dissemination
5. System for Information on Grey Literature website
(SIGLE) 4. NHS National Institute for
6. National Research Registers (NRR) Health Research — Centre for
7. Social Sciences Citation Index (SSCI) Reviews and Dissemination
8. Science Citation Index (SClI) website
9. MEDLINE In-Process (MEIP) 5. OpenSIGLE website at INIST
10. EconlIT 6.  NHS National Institute for
Health Research website —
NRR archive
7. Datastar
8. Datastar
9. Datastar
10. Dialog (Thomson Dialog)

9.13.2 28 April 2008: Searches from 01 January 1990 to 28 April 2008 were carried out on the following
Date of databases:
search e  MEDLINE
° EMBASE
o NHSEED
o HTA
° SIGLE
° NRR
o SSCI
o SCl
04 August 2010: Further searches from 01 Jan 2008 to 04 August 2010 were carried out on the
above databases.
04 August 2010: Searches from 01 January 1990 to 04 August 2010 were carried out on the
following databases:
° MEIP
. EconLIT
9.13.3 01 January 1990 to 04 August 2010
Date span of
search
9.13.4 The comprehensive search strategies (strings) shown below were used in MEDLINE and
Search subsequently translated and adapted for use in the other databases:
strategies
used
9.13.5 The reference lists of relevant studies identified from the database searches were searched
Additional manually for further relevant studies, as were the reference lists of reviews identified during
searches preliminary searches of the Cochrane database of systematic reviews and the Database of
Abstracts of Reviews of Effectiveness (DARE). Relevant abstracts from conferences were also
identified through searches of the abstract books from the following societies:
e American Society of Hematology (ASH)
e British Society for Haematology (BSH)
e European Hematology Association (EHA)
e International Society on Thrombosis and Haemostasis (ISTH)
e International Society for Pharmacoeconomic and Outcomes Research (ISPOR).
Conference abstracts were evaluated separately from other studies (this was only done for the
first search).
NICE costing reports were also searched manually.
9.13.6 The inclusion criteria were:
Inclusion e Published in or after 1990
and
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exclusion e Adult patients (>18 years of age) receiving oral anticoagulation with warfarin or other
criteria vitamin K antagonists for any indication
e INR being monitored using any method
e Reported data on costs or cost-effectiveness of INR monitoring.
Exclusion criteria were
e Studies published before 1990
e Letters to the editor
e Commentaries (unless they reported the results of a study not reported elsewhere).
e The searches had no language restrictions, although only studies with an English abstract
were included. Data from foreign language publications that appeared to be relevant
were incorporated into the spreadsheet of results as far as possible.
9.13.7 Data were extracted from relevant publications by the writer into an Excel-based spreadsheet
Data using a predefined set of parameters. The spreadsheet was checked by the reviewer once
abstraction completed. Disagreements were resolved by discussion, but if the writer and reviewer were
strategy unable to come to an agreement, it was discussed with a second reviewer. Studies reported in
multiple publications were extracted and reported only once. Standard deviations, 95%
confidence intervals and ranges were extracted where available.
Data from the NICE was extracted separately.
Table 180 Details of the systematic review of stroke resource-use and costs (Part 1)
9.13.1 Database and Service provider
Databases e Econlit (SilverPlatter)
searched « EMBASE (Ovid)
¢ Health Economics Evaluation Database (HEED) (CD-ROM)
¢ Health Management Information Consortium (HMIC) (HELMIS, DHdata
and the King's Fund databases) (SilverPlatter)
¢ Health Technology Assessment Database (HTA)
http://agatha.york.ac.uk/welcome.htm
e Internet Documents in Economics Access Service (IDEAS) (working
papers sections only)
¢ ISI Web of Science Proceedings (WoSP-ISTP) http://wos.mimas.ac.uk/
e LILACS http://www.bireme.br/bvs/E/ebd.htm
« MEDLINE (Ovid)
* NHS Economic Evaluation Database (NHS EED)
http://nhscrd.york.ac.uk/welcome.htm
 PREMEDLINE (Ovid)
e Science Citation Index (SCl) http://wos.mimas.ac.uk/
* Social Science Citation Index (SSCI) http://wos.mimas.ac.uk/
e System for Information on Grey Literature in Europe (SIGLE)
(SilverPlatter)
e ZETOC http://zetoc.mimas.ac.uk/
9.13.2 1st; 4th-8th and 11th-15th February 2008 inclusive.
Date of
search
9.13.3 1st January 1990 to the 31st January 2008
Date span of
search
9.13.4
Search
strategies
used
9.13.5 General search terms used:
Additional Cost(s)
searches cost analysis/analyses

health economics
pharmacoeconomics
economics
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http://agatha.york.ac.uk/welcome.htm�
http://wos.mimas.ac.uk/�
http://www.bireme.br/bvs/E/ebd.htm�
http://nhscrd.york.ac.uk/welcome.htm�
http://wos.mimas.ac.uk/�
http://wos.mimas.ac.uk/�
http://zetoc.mimas.ac.uk/�

medical

hospital

nursing
pharmaceutical
budget(s)

economic models
economic evaluation(s)
pricing

prescription fees
expenditure

health resources
resource utilization/use

tariff
Stroke
acute stroke
management/care pathway(s)
therapy/therapies
treatment(s)
9.13.6 e Initially abstracts were reviewed and if they included costs associated with stroke
Inclusion treatment, management or rehabilitation the paper was procured for appropriate
and examination
exclusion e  All papers were reviewed by two separate researchers and any arbitrary papers were
criteria examined by an independent health economist.
e  The primary focus of the search was to identify prospective studies that provided
actual costs associated with stroke treatment, management or rehabilitation
. Reviewed papers were retained for cross-reference to ensure identification of source
reference from original searches; therefore if the study was found to be retrospective,
the original prospective study was identified from the references contained within the
paper
e Abstracts excluded ONLY if clearly not relevant to ‘cost of stroke’
e.g. ‘two-stroke engine’
e Non-relevant abstracts were captured and recorded with rationale for exclusion
e  Full publications obtained for all abstracts identified as potentially relevant
9.13.7 Data was extracted into a searchable Excel database. The data extracted included:
Data e  Source (Author, Date)
abstraction e  Country
strategy e  Stroke subtype
e  Severity
e  Patient/population characteristics
. Perspective
e  Treatment phase
e Source of data
e  Cost description
e  Costvalue
e  Currency
. Price year
e  Uprated international value - SUS PPP (2007)
e Indicator of subgroup analysis
e Specific cost components estimates (if presented)
e Indicator whether resource use is reported
e Sponsorship
e Overall quality score (excellent, good, poor)
e  Specific quality criteria
Table 181 Details of the systematic review of stroke resource-use and costs (Part 2)
9.13.1
Databases Database and Service provider
searched

In order to identify publications reporting data pertaining to the costs of stroke in the UK
(resource use, unit costs, budgetary impact etc), the following electronic databases were
searched via DataStar (http://www.datastarweb.com/):
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o MEDLINE

o EMBASE

e  MEDLINE (R) In-process
NHS Economic Evaluations Database (NHS-EED) was searched manually using the Centre for
Reviews and Dissemination website (http://www.york.ac.uk/inst/crd/), and Econ Lit was
searched for publications via EBSCO (http://www.ebsco.com/).

9.13.2 2" August 2010
Date of
search
9.13.3 January 2008 until date of search
Date span of
search
9.13.4
Search
strategies
used
9.13.5 No additional searches were conducted
Additional
searches
9.13.6 In order to define the eligible publications for inclusion in the updated systematic review, the
Inclusion PICO(S) process was used.
and e  Patient population
exclusion o  Only publications presenting data for patients with the following types of
criteria event were included:
= Ischaemic stroke
=  Haemorrhagic stroke
=  Transient ischaemic attack (TIA)
Publications presenting data for any other medical condition, or other ischaemic or
haemorrhagic events, were excluded.
e Interventions and comparators
Publications presenting cost or resource use data for any therapeutic intervention for
patients experiencing the events above were eligible for inclusion in the systematic
review.
e  Outcome measures
Any costs or resource use attributed to the treatment/management of patients who
have experienced a stroke or TIA were considered. Outputs were stratified according to
acute (up to 90 days), long-term (longer than 90-days in subsequent 3-month periods),
or ongoing (spanning acute and long-term) management of stroke.
e  Studies
Any publication that included economic data relating to the cost or use of healthcare
resources following stroke was eligible for inclusion in the systematic review.
9.13.7 A positive exclusion method was employed in the screening of publications, such that only those
Data that did not exhibit one or more of the inclusion criteria were excluded from the review.
abstraction Publications for which there was insufficient information for exclusion remained in the review
strategy until a stage where it could be proven that they did not meet the inclusion criteria.

First-pass screening

First-pass screening of titles and/or abstracts of all publications identified by the systematic
literature search was performed by a small team of three experienced researchers using a
filtering checklist (Is the publication written in English? Does the publication consider a relevant
patient/subject population (e.g. ischaemic or haemorrhagic stroke, TIA)? Are there any resource
use or direct cost data of interest (e.g. any UK data)? )

A second reviewer independently screened a random selection (approximately 10%) of the
titles/abstracts, and the reviewers’ decisions were compared. Discrepancies or inconsistencies
between reviewers’ decisions were identified and a final decision reached by consensus.
Full-text copies of publications were retrieved for all citations meeting the first-pass criteria, plus
those that could not be positively excluded, and these publications proceeded to the second-
pass screening stage.

Second-pass screening

Two reviewers screened the full-texts versions of all published articles proceeding to the second-
pass stage using the same filtering checklist (Table 9-4). A randomly generated selection of
approximately 10% of the publications identified was then independently reviewed as in the
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first-pass. Publications meeting the inclusion criteria remained in the review and proceeded to
the data selection and extraction stage.

Data selection and extraction

Two reviewers independently selected and extracted the data available in 100% of the full-text
publications proceeding to data extraction. Extracted data were entered into an Excel
spreadsheet.

Table 182 Deatils of the systematic review of major bleeds
9.13.1
Databases Database and Service provider
searched
e  Medline
e  Embase
e  Medline in process (access via Embase.com)
e  Embase (access via Embase.com)
e  NHS EED (access via Cochrane)
e  EconliT (access via AEA)
9.13.2 16th June 2010
Date of
search
9.13.3
Date span of
search
9.13.4
Search
strategies
used
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9.13.5

Additional
searches
9.13.6 Studies were included if they reported data on the cost or resource use of major bleeds in adult patients in the
Inclusion United Kingdom. Non-English language studies were excluded.
and The following studies were included:
exclusion .
criteria Cost-effectiveness analyses
Cost-utility analyses

o  Cost-benefit analyses

o  Cost-minimisation analyses

o  Economic evaluation methodology studies

o  Budget impact models

o  Cost studies/surveys/analyses

o  Cost consequence studies

o  Resource cost surveys/studies

o Database studies collecting cost data

The following studies were excluded from the review:

o  Study designs

o Randomized controlled trials

o Animal orin vitro studies

o  Clinical studies

o Literature reviews
9.13.7 A conservative search strategy was used to identify studies from the UK as well as studies from other countries
Data that are relevant to the UK in case UK data were unavailable. Abstracts of studies identified by the search
::asattt:ction strategy were reviewed by two reviewers to determine if they would be passed on to the second screening

rategy

stage. Discrepancies between the two reviewers were reconciled by a third reviewer.

Full text versions of studies included following the first screening stage were ordered. These studies were then
reviewed for inclusion in the final review by two reviewers. Discrepancies between the two reviewers were
reconciled by a third reviewer.

In order to produce model inputs, data were extracted from all UK studies included in this review according to
NICE guidelines. Information was extracted from each included study by two reviewers, with the extractions
being reconciled by a third reviewer.

OXVASC Study Data Tables

9.13

Appendix 14: PETRO-EX
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	UIncluded Outcomes
	The following outcomes were meta-analysed, those marked with an asterisk were required for the economic model:
	1. All stroke (ischaemic or haemorrhagic)
	2. Ischaemic stroke*
	3. Haemorrhagic stroke*
	4. Fatal or disabling stroke
	5. Systemic embolism*
	6. Pulmonary embolism0F
	7. All cause mortality
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	Figure 13 QUORUM Flow diagram
	Abbreviation: NVAF, non-valvular atrial fibrillation
	Key: a. Level 1 screening = Title and abstract screening; b. Level 2 screening = Full-text screening.
	For each outcome, all pair-wise comparisons were estimated in the analyses. The distribution of the number of trials included in at least one of the outcomes’ meta-analysis, by treatment, is shown in ‎Table 41.
	Abbreviation: VKA = vitamin K antagonist
	5.7.3        Provide a summary of the trials used to conduct the indirect comparison. A suggested format is presented below. Network diagrams may be an additional valuable form of presentation.
	The list of included studies along with baseline characteristics of participants is presented in Table 42. The network of evidence is illustrated in Figure 14. The number of trials included in the meta-analyses of each outcome, stratified by treatment...
	5.7.4 For the selected trials, provide a summary of the data used in the analysis.
	Due to the volume of data created by 20 selected trials, 15 endpoints and 12 treatments, a summary of the data involved in this MTC is presented in Table 44 and Table 45 only for the treatments of relevance to this submission. This table presents the ...
	*DBG sequence refers to a weighted-average post-hoc subgroup analysis of the RE-LY data including patients less than 80 years on 150mg bid and patients older than 80 on 110mg bid. This reflects the posology in the licensed indication and is constructe...
	5.7.5 Please provide a clear description of the indirect/mixed treatment comparison methodology. Supply any programming language in a separate appendix.
	5.7.6 Please present the results of the analysis.
	5.7.7 Please provide the statistical assessment of heterogeneity undertaken. The degree of, and the reasons for, heterogeneity should be explored as fully as possible.
	5.7.8 If there is doubt about the relevance of a particular trial, please present separate sensitivity analyses in which these trials are excluded.
	5.7.9 Please discuss any heterogeneity between results of pairwise comparisons and inconsistencies between the direct and indirect evidence on the technologies.

	5.8 Non-RCT evidence
	5.8.1 If non-RCT evidence is considered (see section 5.2.7), please repeat the instructions specified in sections 5.1 to 5.5 for the identification, selection and methodology of the trials, and the presentation of results. For the quality assessments of now

	5.9 Adverse events
	5.9.1 If any of the main trials are designed primarily to assess safety outcomes (for example, they are powered to detect significant differences between treatments with respect to the incidence of an adverse event), please repeat the instructions specifiex

	The studies identified in section 5.2 (RE-LY, PETRO and PETRO-EX) represent the totality of current evidence for DBG in this indication. Therefore a further search for evidence on adverse effects is uneccessary.
	5.9.2 Please provide details of all important adverse events for each intervention group. For each group, give the number with the adverse event, the number in the group and the percentage with the event. Then present the relative risk and risk difference x
	5.9.3 Give a brief overview of the safety of the technology in relation to the decision problem.

	5.10 Interpretation of clinical evidence
	5.10.1 Please provide a statement of principal findings from the clinical evidence highlighting the clinical benefit and harms from the technology.
	5.10.2 Please provide a summary of the strengths and limitations of the clinical-evidence base of the intervention.
	5.10.3 Please provide a brief statement of the relevance of the evidence base to the decision problem. Include a discussion of the relevance of the outcomes assessed in clinical trials to the clinical benefits experienced by patients in practice.
	5.10.4 Identify any factors that may influence the external validity of study results to patients in routine clinical practice; for example, how the technology was used in the trial, issues relating to the conduct of the trial compared with clinical practi•


	6  Cost effectiveness
	6.1 Published cost-effectiveness evaluations
	6.1.1 Describe the strategies used to retrieve relevant cost-effectiveness studies from the published literature and from unpublished data held by the manufacturer or sponsor. The methods used should be justified with reference to the decision problem. Suf•
	6.1.2 Provide a brief overview of each study, stating the aims, methods, results and relevance to decision-making in England and Wales. Each study’s results should be interpreted in light of a critical appraisal of its methodology. When studies have been i•
	6.1.3 Please provide a complete quality assessment for each cost-effectiveness study identified. Use an appropriate and validated instrument, such as those of Drummond and Jefferson (1996)1F  or Philips et al. (2004)2F . For a suggested format based on Dru•

	6.2 De novo analysis
	6.2.1 What patient group(s) is(are) included in the economic evaluation? Do they reflect the licensed indication/CE marking or the population from the trials in sections 1.4 and 5.3.3, respectively? If not, how and why are there differences? What are the i•
	6.2.2 Please provide a diagrammatical representation of the model you have chosen.
	6.2.3 Please justify the chosen structure in line with the clinical pathway of care identified in section 2.4.
	6.2.4 Please define what the health states in the model are meant to capture.
	6.2.5 How does the model structure capture the main aspects of the condition for patients and clinicians as identified in section 2 (Context)? What was the underlying disease progression implemented in the model? Or what treatment was assumed to reflect un•
	6.2.6 Please provide a table containing the following information and any additional features of the model not previously reported. A suggested format is presented below.
	The key features of the economic model are summarised in Table 70.
	6.2.7 Are the intervention and comparator(s) implemented in the model as per their marketing authorisations/CE marking and doses as stated in sections 1.3 and 1.5? If not, how and why are there differences? What are the implications of this for the relevan•
	6.2.8 Please note that the following question refers to clinical continuation rules and not patient access schemes. Has a treatment continuation rule been assumed? If the rule is not stated in the (draft) SPC/IFU, this should be presented as a separate sce•

	6.3 Clinical parameters and variables
	6.3.1 Please demonstrate how the clinical data were implemented into the model.
	6.3.2 Demonstrate how the transition probabilities were calculated from the clinical data. If appropriate, provide the transition matrix, details of the transformation of clinical outcomes or other details here.
	The responses to Sections 6.3.1 and 6.3.2 are combined below.
	6.3.3 Is there evidence that (transition) probabilities should vary over time for the condition or disease? If so, has this been included in the evaluation? If there is evidence that this is the case, but it has not been included, provide an explanation of©
	The RE-LY study represents the largest clinical trial ever performed in this therapeutic area, with over 18,000 patients randomised and a median follow-up of two years. There was no evidence in RE-LY that the treatment effect of DBG would decline over...
	Further, particular to anticoagulation, treatment effect is expected so long as a therapeutic dose is maintained. There is no observed diminishing effect of anticoagulation over time.
	6.3.4 Were intermediate outcome measures linked to final outcomes (for example, was a change in a surrogate outcome linked to a final clinical outcome)? If so, how was this relationship estimated, what sources of evidence were used, and what other evidence©
	Non-fatal clinical events and their consequences were linked to QALYs by assigning utility scores for each health state and one time decrements for events. Utility values are described in detail in Section 6.4.
	6.3.5 If clinical experts assessed the applicability of values available or estimated any values, please provide the following details3F :
	6.3.6 Please provide a list of all variables included in the cost-effectiveness analysis, detailing the values used, range (distribution) and source. Provide cross-references to other parts of the submission. Please present in a table, as suggested be...
	The full list of clinical variables included in the economic model is presented below in Table 86.
	6.3.7 Are costs and clinical outcomes extrapolated beyond the trial follow-up period(s)? If so, what are the assumptions that underpin this extrapolation and how are they justified? In particular, what assumption was used about the longer term difference i°
	Yes, costs and clinical outcomes are extrapolated beyond the follow-up period of the RE-LY trial. There was no evidence in RE-LY that the treatment effect of DBG would decline over time compared to WFN. The economic model assumes that relative treatme...
	6.3.8 Provide a list of all assumptions in the de novo economic model and a justification for each assumption.

	6.4 Measurement and valuation of health effects
	6.4.1 Please outline the aspects of the condition that most affect patients’ quality of life.
	However, the events that can have the most major impact on the quality of life of AF patients are stroke and ICH. These debilitating events can result in severe disability, permanently impacting the quality of life of patients (and carers).
	6.4.2 Please describe how a patient’s HRQL is likely to change over the course of the condition.
	6.4.3 If HRQL data were collected in the clinical trials identified in section 5 (Clinical evidence), please comment on whether the HRQL data are consistent with the reference case. The following are suggested elements for consideration, but the list is no¸
	6.4.4 If mapping was used to transform any of the utilities or quality-of-life data in clinical trials, please provide the following information.
	6.4.5 Please provide a systematic search of HRQL data. Consider published and unpublished studies, including any original research commissioned for this technology. Provide the rationale for terms used in the search strategy and any inclusion and exclusion¼
	6.4.6 Provide details of the studies in which HRQL is measured. Include the following, but note that the list is not exhaustive.
	6.4.7 Please highlight any key differences between the values derived from the literature search and those reported in or mapped from the clinical trials.
	As previously noted, Uxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxU. Unlike WFN, patients on DBG are not required...
	6.4.8 Please describe how adverse events have an impact on HRQL.
	The HRQL impact of adverse events (haemorrhagic events) included in the economic model has already been discussed as part of the reporting of Set 2 and 3 utility values in Section 6.4.6. Of other adverse events, only dyspepsia was shown to be statisti...
	6.4.9 Please summarise the values you have chosen for your cost-effectiveness analysis in the following table, referencing values obtained in sections 6.4.3 to 6.4.8. Justify the choice of utility values, giving consideration to the reference case.
	6.4.10 If clinical experts assessed the applicability of values available or estimated any values, please provide the following details4F :
	6.4.11 Please define what a patient experiences in the health states in terms of HRQL. Is it constant or does it cover potential variances?
	Unless an event occurs, the HRQL level of patients remains constant within each health state and from cycle to cycle. Changes in HRQL only occur for three reasons:
	1. When a patient has a clinical event, resulting in a one-shot temporary disutility within a single cycle
	2. Post stroke/ICH, patient HRQL is modified to reflect their new disability level
	3. Death
	6.4.12 Were any health effects identified in the literature or clinical trials excluded from the analysis? If so, why were they excluded?
	None were identified.
	6.4.13 If appropriate, what was the baseline quality of life assumed in the analysis if different from health states? Were quality-of-life events taken from this baseline?
	This has been discussed as part of the reporting of Set 1 utilities in Section 6.4.3 and 6.4.7.
	6.4.14 Please clarify whether HRQL is assumed to be constant over time. If not, provide details of how HRQL changes with time.
	Please see the response to Section 6.4.11.
	6.4.15 Have the values in sections 6.4.3 to 6.4.8 been amended? If so, please describe how and why they have been altered and the methodology.
	No.

	6.5 Resource identification, measurement and valuation
	6.5.1 Please describe how the clinical management of the condition is currently costed in the NHS in terms of reference costs and the payment by results (PbR) tariff. Provide the relevant Healthcare Resource Groups (HRG) and PbR codes and justify their selÔ
	6.5.2 Please describe whether NHS reference costs or PbR tariffs are appropriate for costing the intervention being appraised.
	Given that DBG is an oral treatment for a chronic condition, NHS reference costs or PbR tariffs are not appropriate for estimating the cost of the intervention. These sources however may be appropriate for other events included in the economic model a...
	6.5.3 Please provide a systematic search of relevant resource data for the UK. Include a search strategy and inclusion criteria, and consider published and unpublished studies. The search strategy used should be provided as in section 9.13, appendix 13. IfÙ
	6.5.4 If clinical experts assessed the applicability of values available or estimated any values, please provide the following details5F :
	6.5.5 Please summarise the cost of each treatment in the following table. Cross-reference to other sections of the submission; for example, drugs costs should be cross-referenced to sections 1.10 and 1.11. Provide a rationale for the choice of values used ï
	As stated above, the cost for INR monitoring plus warfarin drug costs from the NICE costing report was £382.9. Inflating to 2009/2010 costs this is £429.50. Subtracting the annual cost of warfarin (£14.60) derived in Table 111 results in a net annual ...
	6.5.6 Please summarise, if appropriate, the costs included in each health state. Cross-reference to other sections of the submission for the resource costs. Provide a rationale for the choice of values used in the cost-effectiveness model. The health stateð
	The health state costs based on the level of disability following IS, HS or ICH are provided in Table 112. The rationale for these values has already been provided in Section 6.5.3. The costs presented are the background costs per cycle, other things ...
	6.5.7 Please summarise the costs for each adverse event listed in section 5.9 (Adverse events). These should include the costs of therapies identified in section 2.7. Cross-reference to other sections of the submission for the resource costs. Provide a ratñ
	Treatment for dyspepsia for patients on DBG was also included in the evaluation. For the 150mg dose, incidence of dyspepsia was found to be 11.8% and for the 110mg dose was 11.3%. Incidence in the WFN arm was found to be 5.8%43. The first line treatme...
	6.5.8 Please describe any additional costs that have not been covered anywhere else (for example, PSS costs). If none, please state.

	6.6 Sensitivity analysis
	6.6.1 Has the uncertainty around structural assumptions been investigated? Provide details of how this was investigated, including a description of the alternative scenarios in the analysis.
	6.6.2 Which variables were subject to deterministic sensitivity analysis? How were they varied and what was the rationale for this? If any parameters or variables listed in section 6.3.6 (Summary of selected values) were omitted from sensitivity analysis, õ
	6.6.3 Was PSA undertaken? If not, why not? If it was, the distributions and their sources should be clearly stated if different from those in section 6.3.6, including the derivation and value of ‘priors’. If any parameters or variables were omitted from se÷

	6.7 Results
	6.7.1 For the outcomes highlighted in the decision problem (see section 4), please provide the corresponding outcomes from the model and compare them with clinically important outcomes such as those reported in clinical trials. Discuss reasons for any diffÿ
	6.7.2 Please provide (if appropriate) the proportion of the cohort in the health state over time (Markov trace) for each state, supplying one for each comparator.
	6.7.3 Please provide details of how the model assumes QALYs accrued over time. For example, Markov traces can be used to demonstrate QALYs accrued in each health state over time.
	6.7.4 Please indicate the life years and QALYs accrued for each clinical outcome listed for each comparator. For outcomes that are a combination of other states, please present disaggregated results.
	6.7.5 Please provide details of the disaggregated incremental QALYs and costs by health state, and of resource use predicted by the model by category of cost. Suggested formats are presented below.
	Table 133 to Table 135 below present the disaggregated results for costs and outcomes, in the suggested format, for each comparison (see table titles).
	Costs are disaggregated into drug (and INR monitoring) costs, acute event and follow-up. Drug costs are consistently higher in the DBG groups, whereas event costs are consistently lower. The lowest event costs are in the DBG Sequence (≥80 years) analy...
	The most common events are IS, with fewer events when patients receive the DBG 150mg bid dose. The largest difference in events between DBG and WFN are for HS and ICH, with DBG preventing more of these events than WFN. Only in the DBG sequence (≥80 ye...
	6.7.6 Please present your results in the following table. List interventions and comparator(s) from least to most expensive and present ICERs in comparison with baseline (usually standard care) and then incremental analysis ranking technologies in terms ofČ
	6.7.7 Please present results of deterministic sensitivity analysis. Consider the use of tornado diagrams.
	*Can be considered as plausible scenario
	6.7.8 Please present the results of a PSA, and include scatter plots and cost-effectiveness acceptability curves
	These graphics show that the vast majority of patients benefit from using DBG as a high proportion of iterations of the model result in a positive incremental QALYs. The DBG sequence (≥80 years) evaluation has the lowest proportion of positive increme...
	6.7.9 Please present the results of scenario analysis. Include details of structural sensitivity analysis.
	a – this simulation had patients 78 years at baseline and the efficacy at 80 years was varied by +/-10%. The baseline ICERs for these comparisons are £8,294 vs WFN, £6,272 vs ASA and £3,874 vs A+C.
	6.7.10 What were the main findings of each of the sensitivity analyses?
	6.7.11 What are the key drivers of the cost-effectiveness results?

	6.8 Validation
	Please describe the methods used to validate and quality assure the model. Provide references to the results produced and cross-reference to evidence identified in the clinical, quality of life and resources sections.

	6.9 Subgroup analysis
	6.9.1 Please specify whether analysis of subgroups was undertaken and how these subgroups were identified. Were they identified on the basis of an a priori expectation of differential clinical or cost effectiveness due to known, biologically plausible, mecě
	6.9.2 Please clearly define the characteristics of patients in the subgroup.
	Not applicable.
	6.9.3 Please describe how the statistical analysis was undertaken.
	Not applicable.
	6.9.4 What were the results of the subgroup analysis/analyses, if conducted? Please present results in a similar table as in section 6.7.6 (Base-case analysis).
	Not applicable.
	6.9.5 Were any obvious subgroups not considered? If so, which ones, and why were they not considered? Please refer to the subgroups identified in the decision problem in section 4.

	6.10 Interpretation of economic evidence
	6.10.1 Are the results from this economic evaluation consistent with the published economic literature? If not, why do the results from this evaluation differ, and why should the results in the submission be given more credence than those in the published ě
	This is the first economic evaluation of DBG in this indication. Therefore there are no published studies with which to draw comparison.
	6.10.2 Is the economic evaluation relevant to all groups of patients who could potentially use the technology as identified in the decision problem in section 4?
	Yes. The population from which the clinical data was drawn and for which the model was parameterised reflects the patient population in Section 4. In addition, the sequence model reflects the proposed licensed indication which also covers the patient ...
	6.10.3 What are the main strengths and weaknesses of the evaluation? How might these affect the interpretation of the results?
	The main strength of the economic evaluation is data that underpins it from the RE-LY trial. RE-LY provides a wealth of robust clinical data for the various modelled outcomes for the principle comparison of interest.
	The model structure was developed in conjunction with leading clinicians and published in a leading peer-reviewed cardiovascular journal111, with input on the UK version provided by one of the UK’s leading caridologists. This inspires confidence that ...
	Extensive systematic reviews were undertaken to parameterise the model. The first of these was for utilities values, with the search far exceeding the basic requirements specified by NICE. This review identified a number of studies suitable for use in...
	Three systematic reviews were undertaken to parameterise the costs. The first for INR monitoring costs only found one suitable study; however, it was directly applicable for the patient population in the model. A systematic review of costs for major b...
	Weaknesses in the model include a number of parameters where appropriate data was difficult to find, particularly those events that are relatively rare in practice. These include the HS/ICH where an extensive systematic review failed to find any appro...
	The RE-LY clinical trial provided robust data over two years. However, the data is extrapolated over the patients’ lifetime, and beyond the course of the clinical trial. The Kaplan-Meier curves indicate a sustained and potentially increasing relative ...
	6.10.4 What further analyses could be undertaken to enhance the robustness/completeness of the results?
	The RELY-ABLE study 2 is an ongoing extension of the RE-LY trial. The purpose of RELY-ABLE is to assess the long-term safety (major bleeding is the primary outcome) of DBG 110mg bid and 150mg bid in 6,200 patients who completed the RE-LY trial. The st...


	Reference
	Date of study and applicability to current UK clinical practice
	Cost valuations used in study
	Costs for use in economic analysis (including technology costs)

	Section C – Implementation
	7 Assessment of factors relevant to the NHS and other parties
	7.1 How many patients are eligible for treatment in England and Wales? Present results for the full marketing authorisation/CE marking and for any subgroups considered. Also present results for the subsequent 5 years.
	7.2 What assumption(s) were made about current treatment options and uptake of technologies?
	7.3 What assumption(s) were made about market share (when relevant)?
	7.4 In addition to technology costs, please consider other significant costs associated with treatment that may be of interest to commissioners (for example, procedure codes and programme budget planning).
	7.5 What unit costs were assumed? How were these calculated? If unit costs used in health economic modelling were not based on national reference costs or the PbR tariff, which HRGs reflected activity?
	7.6 Were there any estimates of resource savings? If so, what were they?
	7.7 What is the estimated annual budget impact for the NHS in England and Wales?
	7.8 Are there any other opportunities for resource savings or redirection of resources that it has not been possible to quantify?

	8  References
	9  Appendices
	9.1 Appendix 1
	9.1.1 SPC/IFU, scientific discussion or drafts.
	A draft SPC is not yet available.

	9.2 Appendix 2: Search strategy for section 5.1 (Identification of studies)
	9.2.1 The specific databases searched and the service provider used (for example, Dialog, DataStar, OVID, Silver Platter), including at least:
	9.2.2 The date on which the search was conducted.
	9.2.3 The date span of the search.
	9.2.4 The complete search strategies used, including all the search terms: textwords (free text), subject index headings (for example, MeSH) and the relationship between the search terms (for example, Boolean).
	9.2.5 Details of any additional searches, such as searches of company databases (include a description of each database).
	9.2.6 The inclusion and exclusion criteria.
	9.2.7 The data abstraction strategy.

	Embase and Medline
	Medline ® In-Process
	Cochrane Clinical Trials Register
	Other Searches
	Abstracts from the following conferences were searched for the years 2007 to 2009:
	• European Stroke Conference via the website Uhttp://www.esc-archive.euU
	 European Society of Cardiology congress via the website Uhttp://spo.escardio.org/abstract-book/Default.aspxU
	 International Stroke Conference via the website Uhttp://strokeconference.americanheart.org/portal/strokeconference/sc/U
	 American College of Cardiology Annual Scientific Session via Abstract book located in British Library
	 American Heart Association Scientific Sessions via the website http://circ.ahajournals.org/content/vol116/16_MeetingAbstracts/
	The following search key terms were used for searches: dabigatran, pradaxa, bibr 1048, bibr 953.
	The ClinicalTrials.gov website was searched for ongoing and completed clinical trials using the search terms dabigatran, pradaxa, bibr 1048, bibr 953.
	Boehringer Ingelheim’s internal databases BILIT, Pre-BILIT and IDEA were searched for additional abstracts using the following search terms:
	UBILITU (search performed 21st July 2010)
	atrial fibrillation + stroke and (atrial fibrillation and GN=dabigatran and.t CL=major) AND DT=(ABSTRACT or ORIGINAL or THESIS) AND ST=(DRUG THERAPY) AND GN=dabigatran and.t CL=major AND DE=(RCT OR trial OR study).
	UPre-BILITU (search performed 21st July 2010)
	CL=major AND GN=dabigatran AND (atrial fibrillation + stroke)
	UIDEAU (search performed 5th August 2010)
	API = “BIBR 953 ZW” or “dabigatran” or “dabigatran etexilate” or “dabigatran etexilate mesilate”
	AND
	Document type = “5-3 Clinical Reports”
	Inclusion criteria were as follows:
	• Studies must be published randomised controlled trials or observational studies
	 Studies must be conducted in human adult patients (≥18 years) with Atrial fibrillation
	 Studies must contain dabigatran etexilate
	 The treatment comparison must be to another biological anticoagulant, a conventional anticoagulant or placebo
	 Only English language papers are considered
	Exclusion criteria were as follows:
	 Non-randomised controlled trials or observational studies
	 Studies conducted in human patients (≤18 years), studies in animals or in-vitro, studies in adult patients (≥18 years) without atrial fibrillation
	 Studies not investigating dabigatran etexilate
	 Non-English language publications
	Bibliographic details and abstracts of all citations detected by the literature search were downloaded into an MS Excel database.
	UFirst pass of citations
	Citations were first screened based on the abstract supplied with each citation. Each abstract was screened by two independent reviewers with any discrepancies resolved by a third reviewer. Those that did not match the eligibility criteria were exclud...
	USecond pass of citations
	The eligibility criteria were applied to the full-text citations using the same double screening and reconciliation method as described above, and the data presented in the studies still included after this stage were extracted to data extraction grids.
	UExtraction strategy
	Data from trials were extracted independently by two reviewers, with any discrepancies resolved by a third reviewer. Where more than one publication was identified describing a single trial, the data were compiled into a single entry in the data extra...

	9.3 Appendix 3: Quality assessment of RCT(s) (section 5.4)
	9.3.1 A suggested format for the quality assessment of RCT(s) is shown below.

	9.4 Appendix 4: Search strategy for section 5.7 (Indirect and mixed treatment comparisons)
	9.4.1 The specific databases searched and the service provider used (for example, Dialog, DataStar, OVID, Silver Platter), including at least:
	9.4.2 The date on which the search was conducted.
	9.4.3 The date span of the search.
	9.4.4 The complete search strategies used, including all the search terms: textwords (free text), subject index headings (for example, MeSH) and the relationship between the search terms (for example, Boolean).
	9.4.5 Details of any additional searches (for example, searches of company databases [include a description of each database]).
	9.4.6 The inclusion and exclusion criteria.
	9.4.7 The data abstraction strategy.

	9.5 Appendix 5: Quality assessment of comparator RCT(s) in section 5.7 (Indirect and mixed treatment comparisons)
	9.5.1 A suggested format for the quality assessment of RCT(s) is shown below.
	As part of the full text review of studies, each paper was assessed against the Jadad quality criteria. The embedded spreadsheet below presents this assessment for each included study.

	Appendix 6: Search strategy for section 5.8 (Non-RCT evidence)
	9.5.2 The specific databases searched and the service provider used (for example, Dialog, DataStar, OVID, Silver Platter), including at least:
	9.5.3 The date on which the search was conducted.
	9.5.4 The date span of the search.
	9.5.5 The complete search strategies used, including all the search terms: textwords (free text), subject index headings (for example, MeSH) and the relationship between the search terms (for example, Boolean).
	9.5.6 Details of any additional searches (for example, searches of company databases [include a description of each database]).
	9.5.7 The inclusion and exclusion criteria.
	9.5.8 The data abstraction strategy.

	9.6 Appendix 7: Quality assessment of non-RCT(s) in section 5.8 (Non-RCT evidence)
	9.6.1 Please tabulate the quality assessment of each of the non-RCTs identified.

	9.7 Appendix 8: Search strategy for section 5.9 (Adverse events)
	9.7.1 The specific databases searched and the service provider used (for example, Dialog, DataStar, OVID, Silver Platter), including at least:
	9.7.2 The date on which the search was conducted.
	9.7.3 The date span of the search.
	9.7.4 The complete search strategies used, including all the search terms: textwords (free text), subject index headings (for example, MeSH) and the relationship between the search terms (for example, Boolean).
	9.7.5 Details of any additional searches (for example, searches of company databases [include a description of each database]).
	9.7.6 The inclusion and exclusion criteria.
	9.7.7 The data abstraction strategy.

	9.8 Appendix 9: Quality assessment of adverse event data in section 5.9 (Adverse events)
	9.8.1 Please tabulate the quality assessment of each of the non-RCTs identified.

	9.9 Appendix 10: Search strategy for cost-effectiveness studies (section 6.1)
	9.9.1 The specific databases searched and the service provider used (for example, Dialog, DataStar, OVID, Silver Platter), including at least:
	9.9.2 The date on which the search was conducted.
	9.9.3 The date span of the search.
	9.9.4 The complete search strategies used, including all the search terms: textwords (free text), subject index headings (for example, MeSH) and the relationship between the search terms (for example, Boolean).
	9.9.5 Details of any additional searches (for example, searches of company databases [include a description of each database]).

	The full list of studies excluded at second pass is presented in the attached file.
	9.10 Appendix 11: Quality assessment of cost-effectiveness studies (section 6.1)
	9.11 Appendix 12: Search strategy for section 6.4 (Measurement and valuation of health effects)
	9.11.1 The specific databases searched and the service provider used (for example, Dialog, DataStar, OVID, Silver Platter), including at least:
	9.11.2 The date on which the search was conducted.
	9.11.3 The date span of the search.
	9.11.4 The complete search strategies used, including all the search terms: textwords (free text), subject index headings (for example, MeSH) and the relationship between the search terms (for example, Boolean).
	9.11.5 Details of any additional searches (for example, searches of company databases [include a description of each database]).
	9.11.6 The inclusion and exclusion criteria.
	9.11.7 The data abstraction strategy.

	9.12 Appendix 13: Resource identification, measurement and valuation (section 6.5)
	9.12.1 The specific databases searched and the service provider used (for example, Dialog, DataStar, OVID, Silver Platter), including at least:
	9.12.2 The date on which the search was conducted.
	9.12.3 The date span of the search.
	9.12.4 The complete search strategies used, including all the search terms: textwords (free text), subject index headings (for example, MeSH) and the relationship between the search terms (for example, Boolean).
	9.12.5 Details of any additional searches (for example, searches of company databases [include a description of each database]).
	9.12.6 The inclusion and exclusion criteria.
	9.12.7 The data abstraction strategy.
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