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CONFIDENTIAL

NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Premeeting briefing

Ticagrelor for secondary prevention of
atherothrombotic events after myocardial
infarction

This premeeting briefing presents:

e the key evidence and views submitted by the company, the consultees and their
nominated clinical experts and patient experts and

e the Evidence Review Group (ERG) report.

It highlights key issues for discussion at the first Appraisal Committee meeting and

should be read with the full supporting documents for this appraisal.

Please note that this document includes information from the ERG before the
company has checked the ERG report for factual inaccuracies.

Key issues for consideration

Generalisability

Patients recruited to PEGASUS-TIMI 54 were those with a history of Ml at least 12-
36 months prior and at least one additional risk factor for subsequent
atherothrombotic events. The UKCPA stated ‘PEGASUS is not reflective of current
UK practice, since we do not actively seek out patients post-event to restart or
redefine treatment durations...the results of PEGASUS may not be applicable to the
general ‘real world’ population that present with an ACS’. How generalisable are the

results from PEGASUS-TIMI to clinical practice in England?

Comparators

e Should clopidogrel in combination with aspirin be included as a comparator?
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— The comparators listed in the final scope issued by NICE were aspirin
monotherapy or clopidogrel in combination with aspirin. The company
submission only included aspirin monotherapy as a comparator. The company
argued that clopidogrel in combination with aspirin does not have a marketing
authorisation in the population of interest, that is experienced a prior myocardial
infarction between 1 and 2 years who also had 1 or more additional
atherothrombotic risk factor.

— The ERG commented that NICE clinical guideline 172 recommends clopidogrel
as a treatment option instead of aspirin in patients who have other
cardiovascular disease and have either: had a myocardial infarction and
stopped dual antiplatelet therapy, or had a myocardial infarction more than 12
months ago. The ERG commented that this recommendation indicates that
clopidogrel may be used beyond 12 months post-myocardial infarction in some

circumstances.

Clinical effectiveness

e The company focussed its clinical effectiveness submission on tigagrelor 60 mg in
the population who had experienced a prior myocardial infarction between 1 and
2 years ago who also had 1 or more additional atherothrombotic risk factors
based on a post hoc subgroup analysis of PEGASUS-TIMI 54 (8665/21,162, 41%
of the total trial population). The study was not powered for this subgroup
analysis. Is this analysis sufficiently robust to make a decision on the clinical
effectiveness of ticagrelor?

Cost effectiveness

e PEGASUS-TIMI 54 was powered for the primary composite outcome. The study
was not powered to consider component endpoints of cardiovascular (CV) death,
MI or stroke. Individual patient data, collected from the 21,162 patients who
entered the trial, were used to inform the risk equation for each component
endpoint considered in cost effectiveness model in a competing risks framework.
Is it appropriate to populate the model on component endpoints for which the

study was not powered?
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e The ERG reported that the majority of the time-to-event parameters used by the
company in the economic modelling were based on the ITT population from
PEGASUS-TIMI 54, and not adjusted for the company’s ‘label’ or ‘base case’
population. The company claimed that this was to “maintain the level of precision”
of the economic model and that its approach was conservative, however the ERG
stated that they were unable to determine the magnitude and direction of the bias
this may have caused. This was because the modelling of time to treatment
discontinuation was unclear and may be incorrect. On which population from
PEGASUS-TIMI 54 should the time-to-event parameters be based?

e The ERG was of the opinion that the company’s probabilistic sensitivity analysis
for the patient level simulation was not programmed correctly. As a result, the
ERG based its base-case and additional analyses on the cohort simulation. The
ERG commented that the probabilistic ICER from the cohort simulation may be an
overestimation of the ICER as a result of it ignoring non-linearity in the model.
Which probabilistic sensitivity analysis is more appropriate?

e The company’s revised deterministic base case ICER for ticagrelor was £20,636
per QALY gained (based on the individual patient simulation). The company
undertook a number of sensitivity and scenario analyses, none of which increased
the ICER for ticagrelor above £30,000 per QALY gained. The ERG’s probabilistic
ICER for ticagrelor was £24,711 per QALY gained (based on the cohort
simulation). The ERG's explorative analysis which assumed treatment duration of
3 years unless a non-fatal event or death occurred resulted in an ICER for
ticagrelor of £33,676 per QALY gained. In the ERG’s other explorative analyses,
the ICER remained under £30,000 per QALY gained. What is the most plausible
ICER for ticagrelor?

1 Remit and decision problems

1.1 The remit from the Department of Health for this appraisal was: To
appraise the clinical and cost effectiveness of ticagrelor within its

marketing authorisation for the prevention of atherothrombotic events
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in adults who have had a prior myocardial infarction and are at a high

risk of developing atherothrombotic events.
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Final scope issued by NICE

Decision problem addressed in
the submission

Comments from the company

Comments from the ERG

Pop. Adults who have had a Adults who have had a This is a pre-specified ERG agreed with the company
myocardial infarction and are at | myocardial infarction between | subgroup within the limits of that the subgroup specified
increased risk of 1 and 2 years ago and are at the marketing authorisation in | represents the most relevant
atherothrombotic events increased risk of this indication. available evidence for the

atherothrombotic events population in the final scope
issued by NICE.

Int. Ticagrelor co-administered with | Ticagrelor co-administered None ERG agreed that the
aspirin with aspirin intervention is in line with the

final scope issued by NICE.

Com. e Aspirin Aspirin 75 mg Comparison with clopidogrel + | ERG agreed with the company

e Clopidogrel in combination

with aspirin

aspirin is not presented

e There is no head-to-
head trial data and
robust indirect
comparison of pivotal
trial outcomes is not
feasible owing to
important differences
between studies

¢ Clopidogrel + aspirin is
not established NHS
clinical practice in the
population of interest
Clopidogrel + aspirin does not
have a licence in this indication

that the differences in terms of
design and characteristics of
included patients between trials
of ticagrelor plus aspirin versus
placebo plus aspirin and trials
of clopidogrel plus aspirin
versus placebo plus aspirin
were such that any indirect
comparison would have been
very difficult to interpret
because of substantial
heterogeneity between studies.

National Institute for Health and Care Excellence
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Out. The outcome measures to be The outcome measures N/A The ERG agreed that the
considered include: considered include: outcomes considered are in
e non-fatal myocardial e non-fatal myocardial line with the final scope issued
infarction (STEMI and infarction (STEMI and by NICE.
NSTEMI) NSTEMI)
e non-fatal stroke e non-fatal stroke
e urgent coronary e urgent coronary
revascularisation revascularisation
e Dbleeding events e Dbleeding events
e mortality e mortality
e adverse effects of e adverse effects of
treatment treatment
e health-related quality of e health-related quality of
life. life.
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The technology and the treatment pathway

Myocardial infarction (MI) is a cardiovascular disease (CVD) which
may refer to cardiac disease, vascular diseases of the brain and
peripheral arterial disease. Ml is also known as acute coronary
syndrome. It results from of atherosclerotic disease.

Activation of the coagulation system occurs during the acute phase of
an acute coronary event; thrombin plays a key role in the coagulation
cascade, leading to clot formation. Clot-bound thrombin remains
activated and causes progression of the thrombus; this process can
persist beyond the acute phase and can occur in patients up to 6
months following unstable angina or a MI. In general following an M
there is a risk of recurrent atherothrombotic events. Data suggest that
the risk of an MI remains high for over a year. The main risk factors
for recurrent atherothrombotic events include; diabetes mellitus,
recurrent MI, multi-vessel coronary artery disease, chronic non-end

stage renal disease and older age.

Ticagrelor is an oral, direct acting, selective and reversibly binding
P2Y12 receptor antagonist that prevents platelet activation and
aggregation. Ticagrelor co-administered with acetylsalicylic acid
(ASA), has a marketing authorisation for the prevention of
atherothrombotic events in adult patients with acute coronary
syndromes (ACS) or a history of myocardial infarction (MI) and a high

risk of developing an atherothrombotic event.

The summary of product characteristics states that treatment with
ticagrelor 90 mg is recommended for 12 months in patients with ACS
unless discontinuation is clinically indicated. Ticagrelor 60 mg twice
daily is the recommended dose when an extended treatment is
required for patients with a history of Ml of at least one year and a
high risk of an atherothrombotic event. Treatment may be started

without interruption as continuation therapy after the initial one-year
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treatment with ticagrelor 90 mg or other adenosine diphosphate (ADP)

receptor inhibitor therapy in patients with ACS and with a high risk of

an atherothrombotic event. Treatment can also be initiated up to

2 years from the MI, or within one year after stopping previous ADP

receptor inhibitor treatment. There are limited data on the efficacy and

safety of ticagrelor beyond 3 years of extended treatment.

2.5

NICE has already recommended ticagrelor in combination with low-

dose aspirin for up to 12 months as a treatment option in adults with

ACS (NICE technology appraisal guidance 236). The remit of this

appraisal and therefore the focus of the company’s submission is the

use of ticagrelor for the prevention of atherothrombotic events in

adults who have had a prior myocardial infarction and are at a high

risk of developing atherothrombotic events (that is the 60 mg twice

daily dose of ticagrelor).

Table 2 Technology and comparators

Ticagrelor + aspirin

Aspirin

Marketing
authorisation

Ticagrelor, co-administered with
acetylsalicylic acid (ASA), is indicated
for the prevention of atherothrombotic
events in adult patients with a history
of myocardial infarction (MI) and a
high risk of developing an
atherothrombotic event.

Secondary prevention of
thrombotic cerebrovascular or
cardiovascular disease

Administration

Ticagrelor 60 mg is taken orally twice

Low does aspirin is taken orally

method daily combined with low dose aspirin once daily
once daily up 3 years after MI.
Cost Ticagrelor 60 mg £56.40 for 56 pack Aspirin 75 mg dispersible £0.81

(28 day supply)
Aspirin 75 mg dispersible £0.81 for 28
pack (28 day supply)

for 28 pack (28 day supply)

Average cost of a
course of
treatment

Average cost per course of 3 month
treatment cycle estimated by the
company based on the list price is
£180.70

Average cost per course of

3 month treatment cycle
estimated by the company
based on the list price is £2.64

Abbreviations: ACS: Acute Coronary Syndrome; MI: Myocardial Infraction
Source: British national formulary online (June 2016); European medicines agency; company’s

submission, table 105

See summary of product characteristics for details on adverse reactions and contraindications

National Institute for Health and Care Excellence
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3 Comments from consultees (United Kingdom
Clinical Pharmacy Association (UKCPA) — Cardiac
Group)

3.1 Dual antiplatelet therapy (DAPT, aspirin + P2Y12 inhibitor) is the
current standard of care for patients who present following an acute
coronary syndrome and are treated either conservatively (medical
management) or with mechanical reperfusion (percutaneous coronary

intervention).

3.2 One in five patients who present with an acute coronary syndrome
(ACS) will suffer a recurrent cardiac event secondary to residual
disease after their index admission. The use of extended duration
DAPT will therefore be of benefit in higher risk patient groups to
mitigate against further major adverse cerebrovascular or

cardiovascular events (MACCE).

3.3 An issue with regards to implementation will relate to how to define
“stabilised high risk patients” and in particular those with a continued
low risk of bleeding who are most likely to benefit from extended
duration DAPT. The risk factors quoted in study for inclusion are, prior
MI, diabetes, older age and patients with established atherosclerosis.
Patients were excluded based on; concomitant long term
anticoagulation, recent major surgery, ICH, recent active bleed or
bleeding diathesis. The inclusion and exclusion criteria specified is not
entirely reflective of “all-comers”/general population who may present
with an ACS. Consideration should be given to whether long term
administration of a P2Y12 inhibitor would provide any additional
benefits or whether these benefits would be offset by the increase in
bleeding risk that would inevitably be introduced.

3.4 There is significant variation in the uptake of the newer generation

P2Y12 inhibitors and application of NICE treatment appraisal
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guidance in clinical practice. The decision to prescribe one agent over
another will be driven by the type of centre (e.g. Percutaneous

Coronary Intervention capable) and individual clinical preferences.

European Society of Cardiology NSTEMI guidelines (2015)
acknowledged the findings of recently published clinical trials in which
the safety and efficacy of both short term and extended durations of
P2Y12 inhibition plus aspirin have been investigated. The guideline
does not make a definitive recommendation but summarises that
treatment duration can be shortened (3-6 months) or extended (up to

30 months) in selected patients if required.

Clinical-effectiveness evidence

Overview of the clinical trials

4.1

The company conducted a systematic review and identified 1
randomised controlled trial (RCT), PEGASUS-TIMI 54, which it
considered relevant to the decision problem. In addition, it presented
2 post-hoc subgroup analyses of the CHARISMA trial and the DAPT
trial. The company considered whether a network meta-analysis or
indirect treatment comparison was feasible given the available
evidence (see Table 16 of the company submission), and concluded

that it was not.

PEGASUS -TIMI 54

4.2

The PEGASUS-TIMI 54 trial was a randomised, double blind, RCT
evaluating whether long-term therapy with ticagrelor plus low dose
aspirin reduced the risk of atherothrombotic events compared with
placebo plus low dose aspirin in patients who had experienced an Ml
1 to 3 years before enrolment. Two different doses of ticagrelor

(90 mg and 60 mg) were administered twice daily with low dose
aspirin (75-150 mg). In total, 21,162 eligible patients were randomised

in a 1:1:1 ratio to either ticagrelor group, or the placebo group. The
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trial was conducted in 31 countries, 59% of the patient population
considered were from Europe and South Africa. This document will
primarily refer to the results from ticagrelor 60 mg as that is the focus

of the company’s submission.

ERG comments

4.3

The ERG considered that the company’s systematic review of the
literature was adequate, and that PEGASUS-TIMI 54 was the only
relevant study. The ERG stated that the quality assessment of the trial
showed a low risk of bias (ERG report Table 4.10).

Patient characteristics

4.4

Patients enrolled into PEGASUS-TIMI 54 were defined as people with
high risk of atherothrombotic events, that is those who had
experienced an Ml 1 to 3 years before enrolment, were aged =50
years and had at least one of the following additional high-risk
features: age 265 years, diabetes mellitus requiring medication, a
second prior MI, multi-vessel CAD, chronic non-end stage renal
dysfunction defined as an estimated creatinine clearance of <60

ml/min.

Clinical trial results

4.5

The primary outcome was event rate of the composite endpoint of
cardiovascular death (CV death), Ml, or stroke. The primary efficacy
variable was time to first occurrence of any event after randomisation
from the composite outcome. Secondary outcomes were the event
rate of CV death and time to CV death. Additionally, the event rate of,
and time to, all-cause mortality was a secondary outcome. The
exploratory outcome of health-related quality of life was measured
using the EuroQol 5 dimension questionnaire (EQ-5D). All efficacy
analyses were performed according to an intention-to-treatment (ITT)
principle for all patients randomised irrespective of protocol adherence

or the duration of exposure to study treatment.
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The company reported that long-term treatment with ticagrelor was

superior to placebo in reducing the event rate of the primary

composite endpoint (see Table 3). Ticagrelor 60 mg twice daily

numerically decreased CV death (secondary endpoint) compared with

placebo, although this was not statistically significant (relative risk
17%; HR 0.83; 95% CI 0.68 to 1.01) (see company submission Table
25). The company estimated that, for every 10,000 patients who

began treatment (that is, in the ITT analysis), 42 primary endpoint

events per year would be prevented with ticagrelor 60 mg compared

with placebo.

Table 3 Endpoint PEGASUS —TIMI 54 composite primary outcomes for the

whole ticagrelor 60 mg population at 36 months

Outcome | Ticagrelor Placebo HR (95% CI) p value
60 mg (n=7,045) | (n=7,067)

Composite | 487 (6.9) 578 (8.2) 0.84 (0.74-0.95) 0.0043 (s)

of CV

death, Ml

or stroke

(%)

CV death | 174 (2.5) 210 (3.0) 0.83 (0.68-1.01) 0.0676

(%)

Ml (%) 285 (4.0) 338 (4.8) 0.84 (0.72-0.98) 0.0314

Stroke (%) | 91 (1.3) 122 (1.7) 0.75 (0.57-0.98) 0.0337

Abbreviations: Cl Confidence interval HR Hazard ratio
Source: Company submission, Table 25

4.7

National Institute for Health and Care Excellence

The company provided a Kaplan Meier analysis on the primary

composite endpoint (Figure 1).
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Figure 1 Kaplan-Meier rates of CV death, Ml and stroke over 3 years, according

to study treatment groups (figure 8 in the company submission)
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ERG comments

4.8 The ERG highlighted comments received from the UKCPA relating to
restarting or initiating treatments post-event; as well as the UKCPA
comments relating to selecting out high risk patients for treatment
(see section 4.2 of the ERG report). The ERG commented that these

practices are not representative of current UK practice.

4.9 The primary outcome in PEGASUS-TIMI 54 was time to first
occurrence after randomisation of any event from the composite of
cardiovascular (CV) death, Ml or stroke. However, the company
presented results for the individual components of the composite
primary outcome. The ERG advised that in principle, the individual
component end points may lack sufficient power to detect a

statistically significant difference in treatment effect, although it
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considered that this was unlikely to be the case in this study given the

large number of patients enrolled.

The ERG noted that the results from PEGASUS-TIMI 54 were based
on small numbers of events for each outcome compared with the total
number of patients in each arm and should therefore be interpreted

with a degree of caution.

The ERG stated that the annual number of continuation therapy
ticagrelor 60 mg-eligible patients was likely to be higher than
estimated by the company as the underlying figures only included

England, that is ,it did not include Wales.

Health Related Quality of life

412

Health Related Quality of life (HRQoL) data for patients in the
PEGASUS-TIMI 54 study were collected at baseline, at 8 months,

12 months, 18 months and subsequently every 6 months until the end
of follow-up. These data were used to calculate the disutility
associated with adverse events using the UK time trade off (TTO)
tariff by applying a window of time to determine whether an event
occurred within a window (see Table 98 in the company submission).

Subgroup analyses

413

4.14

A wide range of pre-specified subgroup analyses were reported by the
company to examine the influence of patient characteristics on the
primary endpoint (see Table 32 of the company’s submission). The
results of these subgroup analyses for patients receiving 60 mg
ticagrelor twice daily and placebo are presented in Figures 17 and 18

of the company’s submission.

Two pre-specified subgroup analyses related to time since qualifying
MI and time from ADP receptor inhibitor withdrawal indicated that the
benefit of ticagrelor may be greatest in patients <2 years from their

last MI or in patients continuing on or re-starting after only a brief
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interruption of ADP receptor inhibition (Table 34 and Figure 19 in the
company submission). These analyses supported the final wording in
the marketing authorisation for ticagrelor 60 mg twice daily which
recommends use in eligible patients without interruption as
continuation therapy after an initial one-year treatment with a previous

ADP receptor inhibitor.

4.15 The company’s undertook a post hoc subgroup analysis of patients in
the PEGASUS-TIMI 54 trial who had received 60 mg ticagrelor and
who had experienced a prior myocardial infarction <2 years
previously. The company referred to this population as its ‘label’
population or ‘base case’ and this was the focus of its decision
problem (see table 1). For details of the baseline patient
characteristics for the company’s ‘label’ population or ‘base case’, see
Table 20 in the company’s submission. For details of the composite
and individual components of the primary efficacy endpoint for the
company’s ‘label’ population or ‘base case’, see Table 33 in the

company’s submission.

4.16 The company also presented further post hoc subgroup analyses for
its ‘label; population or ‘base case’ to address the subgroups listed in
the final scope issued by NICE. For details of the baseline patient
characteristics of the company’s ‘label’ population or ‘base case’ with
or without diabetes and those who have and who have not undergone
a PCI, see Tables 21 and 22 of the company’s submission. For details
of the composite and individual components of the primary efficacy
endpoint for the company’s ‘label’ population or ‘base case’ with and
without diabetes, see Table 35 in the company submission. For
details of the composite and individual components of the primary
efficacy endpoint for the company’s ‘label’ population or ‘base case’
with and without a history of PCI, see Table 36 of the company

submission.
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The company also undertook a number of post hoc subgroup
analyses to investigate further the relationship of age and multiple
qualifying risk factors (for future thrombotic events) on outcomes.
None of these variables was found to predict the treatment outcome.

The company stated that the population specified in the marketing
authorisation, and its ‘label’ population or ‘base case’ were subgroups
of PEGASUS-TIMI 54. Therefore any further subgroup analysis would
therefore be subgroup data of a subgroup, and such analyses are not
statistically sound as the trial was not powered to draw conclusions
about (non-pre-specified) subgroups of subgroups. The company

advised caution when interpreting these results.

Adverse effects of treatment

Adverse events related to bleeding

4.19

The expected adverse events of ticagrelor were associated with
bleeding. The analysis focused on major bleeding events defined as
fatal bleeding, intracranial haemorrhage and other major bleeding.
The company reported that the PEGASUS-TIMI 54 study indicated
that ticagrelor 60 mg was associated with an increase in major

bleeding as shown in Table 41, of the company submission.

Adverse events not related to bleeding

4.20

The company indicated that non-bleeding adverse events reported in
the PEGASUS-TIMI 54 trial were consistent with the existing evidence
base for ticagrelor. Overall adverse events were reported more
frequently in the ticagrelor group than in the placebo group with
frequencies of 76.3% and 70% for ticagrelor 60 mg and placebo
respectively. Rates of overall adverse events, serious adverse events
and non-cardiovascular causes of death are reported in Tables 44

and 45 of the company submission.
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There were significantly more patients treated with ticagrelor 60 mg
who experienced events leading to study drug discontinuation
compared with patients treated with placebo both in the whole
population who received 60 mg of ticagrelor (HR: 5.95, 95% CI 4.42 to
8.01) and in the company’s ‘label’ population or ‘base case’ (HR: 6.18,
95% CI 4.17 to 9.15).

The ERG noted that although there were differences between
treatment groups and between populations the absolute number of
patients who experienced major bleeds was small. There was a high
degree of uncertainty surrounding the treatment effects as a result of
the small number of events observed. The absolute number of
patients who experienced serious adverse events was <0.5% of the

number of patients treated.

There was an increase in the risk of gout in patients who received
ticagrelor 60 mg compared with patients who received placebo. The
difference was statistically significant in the whole population who
received 60 mg ticagrelor (HR: 1.33, 95% CI 1. 01 to 1.76) however
the difference was not statistically significant in the company’s ‘label
population’ or ‘base case’ (HR: 1.24, 95% CI 0.87 to 1.78).

Cost-effectiveness evidence

Model structure

5.1

The company developed a de novo Markov model to assess the cost
effectiveness of ticagrelor plus aspirin, compared with aspirin alone, in
reducing the rate of CV death/Ml/stroke (primary endpoint in the
PEGASUS-TIMI 54 trial). Health effects were reported in QALYs and
the NHS and personal social services (PSS) perspective was
adopted. The model time horizon was 40 years, with costs and

benefits discounted at an annual rate of 3.5%.
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5.2 The company claimed that the modelled population reflected patients
in the PEGASUS-TIMI 54 trial. Within the model, each of the
components of the composite endpoint were re-modelled individually
in a competing risks framework. The company stated that using a
competing risks framework allowed for different impacts (coefficients)
of characteristics for each separate endpoint that made up the
composite primary outcome measure (that this cardiovascular (CV)
death, Ml or stroke). The risk equations were used to model individual
events directly, rather than composite events which were then
apportioned using the probability of that event being of a certain type.
The company stated that for this reason, fewer assumptions were
made in the modelling process.

5.3 A diagrammatic representation of the model is shown in Figure 2.
Health states are represented in the diagram as rectangles, while
events are represented as ovals. The model used a 3-month cycle
length, with a maximum time horizon of 50 years (200 cycles) which
can be varied between the observed trial time period (approximately
36 months) and the 50-year maximum (40 years in the base case).

Half cycle corrections were applied to health state costs and QALYSs.

5.4 Patients entered the model in the ‘No Event (Trial Entry)’ state and
were modelled to have an individual risk for their first event (non-fatal
MI, non-fatal Stroke, fatal CV event or other fatal event). This is
represented in Figure 2 as ‘Eqn: Time to First Event’, A, B, C, and D.
Patients who had a fatal event, entered an absorbing ‘Dead’ state,
while those who had a non-fatal event, entered either a ‘post non-fatal
MI’ or ‘post non-fatal stroke’ state depending on the first event
experienced. Although patients can attain further events, those
patients who entered a ‘Post Non-Fatal MI’ or ‘Post Non-Fatal Stroke’
state, remained in this health state until death. Subsequent events,
non-fatal Ml, non-fatal stroke, fatal CV and other fatal were estimated

using a second set of risk equations. For further details on patient
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progression in the model, see section 5.2 of the company’s

submission.
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Figure 2 State transition diagram of company’s cost-effectiveness model Figure 5.1 in the company submission
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ERG comments

5.5

5.6

5.7

The ERG commented that the model structure included some
simplifications that potentially influence health outcomes and costs:
non-explicit modelling of subsequent events and adverse events, not
distinguishing between non-fatal disabling and non-disabling stroke,
and incorporating a difference in the occurrence of adverse events
between treatments until ticagrelor 60 mg twice daily and aspirin
treatment discontinuation only. The ERG further commented that as a
result of not explicitly modelling non-fatal subsequent events and
adverse events the occurrence of these events do not impact on
survival and have only a temporary (3 months) impact on costs and
quality of life. The ERG developed a graphical representation of the

model structure to present the model structure more clearly (Figure 3).

The company was requested to adjust the model to incorporate the
impact of non-fatal subsequent events and adverse events on
survival, costs and quality of life beyond 3 months. In addition, the
company was requested to undertake a scenario analysis explicitly
incorporating subsequent events and the potential impact on survival
to show that the model simplification did not have an impact on health

outcomes and costs.

The company did not provide the model adaptation and scenario
analysis and stated: “A pragmatic decision was made to simplify the
health states needed to model transition probabilities through the
acute and sTable phase subsequent events, without losing important
information. Therefore the risk equations were designed to capture
the likelihood of multiple subsequent events (during the acute and
sTable phase) in addition to the greater risk of a subsequent given the
occurrence of a first event. Should the model slightly underpredict the
occurrence of 3rd events (and beyond), this would represent a
conservative modelling approach from the perspective of ticagrelor

60 mg BID + ASA, owing to the treatment effect observed for first

National Institute for Health and Care Excellence 21 of 37

Premeeting briefing — Ticagrelor for secondary prevention of atherothrombotic events after myocardial

infarction

Issue date: July 2016



CONFIDENTIAL

events in PEGASUS-TIMI 54 and the influence of first events on
subsequent events”. The ERG agreed that the non-explicit modelling
of subsequent events was likely to result in an underestimation of the
impact of these events on costs and health outcomes, which was

likely to be “conservative”.

5.8 The ERG commented that the company’s modelling of adverse events
may result in an underestimation of the impact of major bleeding in
particular, as the consequences of this adverse event are likely to
exceed 3 months. Therefore, in the ERG’s base-case a more

conservative disutility for major bleeding was used.

5.9 The model structure did not distinguish between non-fatal disabling
and non-disabling strokes, even though these have different clinical
and economic impacts. The company and ERG agreed that not
distinguishing between non-fatal disabling and non-disabling stroke

based on data from PEGASUS-TIMI 54 trials was conservative.
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Figure 3 Graphical representation of the ERG’s model structure figure 5.1 in

the company’s submission
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* Patients in the no event health state can experience adverse events (major and minor bleeding and major and minor dyspnoea). The risk is dependent on treatment
and disutility and costs are incurred for the duration of one cycle (3 months).

** Patients in the post non-fatal myocardial infarction and the post non-fatal stroke states can experience adverse events (major and minor bleeding and major and
minor dyspnoea) and subsequent nonfatal myocardial infarction and stroke. These risks are dependent on treatment and disutility and costs are incurred for the
duration of one cycle (3 months).

Model details

Modelling of clinical effectiveness data

5.10 The company presented clinical outcomes data from PEGASUS-TIMI
54 which represented an analysis using a Cox proportional hazard
regression that accounts for the treatment administered in Table 55 of
the company submission. The economic model expanded on these
analyses. For the purpose of this economic model the company
disaggregated the composite outcome (of CV death, Ml or stroke) into
its components, to accord with the model structure outlined in Figure
3. Estimation of time-to-first-event analyses were completed using a
competing risk approach, where 4 events (non-fatal Ml, non-fatal

stroke, fatal CV and fatal other) were competing to be the first event

National Institute for Health and Care Excellence 23 of 37

Premeeting briefing — Ticagrelor for secondary prevention of atherothrombotic events after myocardial
infarction

Issue date: July 2016



5.11

CONFIDENTIAL

experienced by each patient. A competing risk approach differs from
standard survival analyses, as patients are censored from the ‘at-risk’
population when a competing event occurs. The approach generated
4 separate risk equations for each of the event types, where an
individual treatment effect was incorporated into the equation. The risk
equations therefore incorporated baseline characteristics as a tool to

predict risk, accounting for overall patient heterogeneity.

The majority of the parametric time-to-event models used in the
economic modelling were based on PEGASUS-TIMI 54. The
company only (partly) adjusted 2 time-to-event models to reflect the
‘label’ population or ‘base case’ in the trial, since the label covariate

was not statistically significant for the other time-to-event models.

Long-term extrapolation

5.12

For each of the time-to-event analyses (time to first event and time to
subsequent events), the company extrapolated outcomes beyond the

trial follow-up period.

Transition probabilities and outcomes

5.13

Individual patient data, collected from the 21,162 patients who entered
the trial, were used to inform the risk equation for each endpoint
considered in the model. However the base case population
corresponded with the company’s ‘label’ population or ‘base case’,
that is the “MI <2 years” subgroup of the PEGASUS-TIMI 54 trial. To
reflect the higher rate of subsequent events for the 12 months after
the first event, five tunnel states were applied. The first 4 states
tracked time since the first event with a diminishing risk for
subsequent events: patients whose first event occurred 0—3 months
prior, the second 3—6 months prior, the third 6—9 months prior and the
fourth 9—12 months prior, for states 1 to 4, respectively. The fifth state

applied a constant risk for subsequent events from 12 months or more
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after the first event. United Kingdom, National Life Tables (2012-2014)

were used to model non-cardiovascular mortality.

Health related quality of life

5.14

5.15

A systematic literature review was conducted to identify HRQoL and
utility value studies relevant to the company’s decision problem.
However, the company did not use these in its model because the
PEGASUS-TIMI 54 study collected data on health-related quality of
life. Since HRQoL trial data were collected at set intervals during the
course of the PEGASUS-TIMI 54 study, as opposed to following
events, the company had to apply a window of time to determine
whether an event occurred within a cycle. The utility decrements
applied for events and health states in the model for each cycle are

summarised in Table 99 of the company’s submission.

After adjusting the baseline utility from PEGASUS-TIMI 54 for age, it
was assumed that the patient population under consideration within
the model was unlikely to have a higher baseline utility than that of the
UK general population. Therefore in the base case, the baseline utility
was assumed to be the same as that of the UK general population,
which decreases over time with a linear reduction within each age
banding. To determine patients’ overall utility scores, a base utility
score was combined with the utility decrements. Disutility for events
and health states were taken from PEGASUS-TIMI 54 as described in
sections 5.4.8 and 5.4.9 of the company’s submission. A summary of
utility values used in the cost-effectiveness analysis is provided in
Table 4. Although there was a greater incidence of gout observed in
PEGASUS-TIMI 54 for ticagrelor 60 mg compared with aspirin, this
was not modelled as an adverse event in the company’s original

economic model.
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Table 4 Summary of utility values for cost-effectiveness analysis

State Utility

Baseline UK population norm (age and
gender specific)

Non-fatal Ml -0.0474

Non-fatal stroke -0.0934

Post MI -0.0342

Post stroke -0.0665

Dyspnoea (Grade 3-4) -0.0481

Dyspnoea (Grade 1-2) -0.0154

TIMI minor bleed -0.0129

TIMI major bleed -0.0466

Abbreviations: MI: myocardial infraction, TIMI: thrombolysis in myocardial

infarction

Source: company submission Table 102

Model resource use

5.16

The company estimated resource use on the basis of a literature
review. Data from completed NICE technology appraisals were also
extracted (see Table 104 in the company’s submission). Resource
use and associated costs are provided in Table 5. NHS reference
costs were used to calculate the cost of an inpatient event for grade
3—4 dyspnoea (weighted average of DZ19 ‘Other Respiratory
Diseases’) owing to a lack of published values. The cost of ticagrelor
60 mg was £54.60 for 28 days supply, which equated to £1.95 a day.
The generic medicine cost for aspirin of £0.03 per day was applied by

the company.

Table 5 List of resource use and associated costs in the economic model

Resource use Value
Inpatient

Non-fatal Ml £4,476.18
Non-fatal stroke £4,925.76
Fatal events (CAD and non-CAD) £2,497.83
‘No event’ £2,497.83
Outpatient and maintenance

Post non-fatal Ml (0-3 months) £639.45
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Post non-fatal Ml (3-6 months) £639.45
Post non-fatal Ml (6-9 months) £319.73
Post non-fatal Ml (9-12 months) £319.73
Post non-fatal Ml (12+ months, every cycle) £160.31
Post non-fatal stroke (0-3 months) £1,343.39
Post non-fatal stroke (3-6 months) £1,119.49
Post non-fatal stroke (6-9 months) £877.57
Post non-fatal stroke (9-12 months) £689.71
Post non-fatal stroke (12+ months, every cycle) £689.71
‘No event’ (every cycle) £160.31
Adverse events

Grade 3-4 Dyspnoea £732.98
Major TIMI bleed £2,206.87
Minor TIMI bleed £122.48

Abbreviations: MI: Myocardial Infraction; CAD: Coronary artery disease ;TIMI: Thrombolysis

In Myocardial Infarction
Source: company submission Table 113

5.17

For a summary of the key variables included in the model, see Table
113 of the company’s submission. For further details of the company’s

base case assumptions, see section 5.6 of the company submission.

ERG comments

5.18

5.19

The ERG commented that not all of the analyses of the PEGASUS-
TIMI 54 trial used to inform the parameters in the model reflected the
company's ‘label' population or ‘base case’; most analyses were
based on the ITT population instead without adjustment to reflect the
'label' population or ‘base case’. For further details, see Section 5.2.6
of the ERG report.

The ERG noted that the impact of gout on the quality of life of patients
was not incorporated in the company base-case analysis in its original
submission. In response to clarification, the company provided an up-
dated model that incorporated the impact of gout on costs and quality

of life in the economic analyses. The results of this analysis are
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presented in Section 5.2.11 of the ERG submission, and used in the

ERG’s base-case and additional analyses.

5.20 The ERG highlighted that the company stated that the modelled
population was a subpopulation of the population specified in the
marketing authorisation and the population in the final scope issued
by NICE. However, the European Public Assessment Report (EPAR),
states that ticagrelor 60 mg may be initiated "up to 2 years from the
MI, or within one year after stopping previous ADP receptor inhibitor
treatment.” The ERG commented that this implied that the modelled
population was very similar to the population specified in the
marketing authorisation. The only differences being that patients
"within one year after stopping previous ADP receptor inhibitor
treatment” are included in the marketing authorisation but not
specifically mentioned in the description of the modelled population.
The ERG considered that in practice, these populations may be
similar. See table 5.9 of the ERG report for a comparison of the
population in the final scope issued by NICE, the recommended
population in the EPAR, and the company's 'label' or ‘base case’

population.

5.21 The treatment pathway was unclear to the ERG. Specifically, it was
unclear how patients who experienced a subsequent non-fatal event
were treated in the model. The company was requested to clarify
whether these patients would receive ticagrelor 90 mg for 12 months,
followed by ticagrelor 60 mg for 36 months. The company responded
that the use of dual antiplatelet therapy after a subsequent event in
the model could take place in clinical practice as patients are ‘reset’
as new ACS patients. In addition, the company clarified that this was
not incorporated in the model, because of the complexity and time
constraints. The company did provide a scenario analysis whereby
the cost associated to the post non-fatal myocardial infarction (12+

months) health state was increased by £178.06 per cycle (the cost of
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ticagrelor 60 mg twice daily per 3 months). This was similar to
assuming ticagrelor 60 mg twice daily given for remaining lifetime
from 12 months following a myocardial infarction. The ERG stated that
as such, this scenario analysis overstated the impact on the ICER, but
was illustrative of directional impact on the ICER. The company
provided a scenario analysis assuming ticagrelor 90 mg treatment, 1-
12 months after a subsequent MI. The results of these analyses are
provided in Section 5.2.10 of the ERG report.

The ERG considered that the company submission lacked
transparency concerning the cost estimates used in the cost
effectiveness model and therefore the company provided further
detail. Further details are provided in table 5.25 of the ERG report

following clarification from the company.

Company's base-case results and sensitivity analysis

5.23

The company provided deterministic results of the cost effectiveness
model for the individual patient simulation (named ‘complete’ analysis
by the company) and the cohort analysis (named ‘simple’ analysis by
the company). In the individual patient simulation, all patients of the
European Medicines Agency (EMA) ‘label population’ (n=10,779,
post-hoc subgroup of patients within PEGASUS-TIMI 54 who conform
to the population defined in the license from the EMA, that is
experienced an Ml <2 years previously or within 1 year of previous
ADP inhibitor treatment) go through the model one at a time, hence
risk equations are applied to each patient individually. Results are
then averaged for each treatment arm. In the cohort analysis, a cohort
with the average patient characteristics (based on PEGASUS-TIMI
54), goes through the model simultaneously, that is all patients in the
cohort at a time. Table 6 below presents the company’s base-case

analysis.
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Table 6 Company’s Base-case results for population with Ml <2 years ago

Technologies | Total Total Total Inc Inc Inc ICER (£)

costs (£) | LYG QALYs |costs | LYG QALYs | perinc
(E) QALY

Individual patient simulation

Low-dose £13,086 | 12.2453 |9.1951 | i i i

aspirin

Ticagrelor £14,518 12.3363 9.2645 | £1,432 | 0.0909 | 0.0694 | £20,098

60 mg BID +

low-dose

aspirin

Cohort analysis

Low-dose £14,264 |13.4500 |9.7949 |- . . .

aspirin

Ticagrelor 60
mg BID + low- | £15,683 13.536 9,8541 | £1,425 | 0.0771 | 0.0592 | £24,070*
dose aspirin

Source: Table 5.28 ERG report (based on the original cost effectiveness model and Table
114 of the company submission)

*The ICER reported in the CS for the cohort analysis was £24,378 (deterministic results)

BID: twice daily; ICER: incremental cost effectiveness ratio; Inc: incremental; LYG: life years
gained; QALY: quality-adjusted life year

5.24 In response to clarification, the company provided a revised base-
case cost effectiveness analysis where the following changes were

included:

— Inpatient and adverse event costs based on NHS reference costs
(see Section 5.2.9 of the ERG report)

— Parametric models for adverse events were selected based on the
AIC (see Section 5.2.7 of the ERG report)

— Gout was included as an adverse event in the cost effectiveness
model (both quality of life and economic impact) (see Section 5.2.8
and Section 5.2.9 of the ERG report)

In this revised base-case analysis, ticagrelor was associated with a
deterministic ICER of £20,636 per QALY gained in the individual
patient simulation, which was an increase of £538 compared with the
company’s original base-case analysis (see table 6).
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Sensitivity and scenario analyses

5.25

5.26

5.27

The company stated that because of the computational requirements
in undertaking an individual patient level sensitivity analysis a
traditional deterministic sensitivity analysis (DSA) and probabilistic
sensitivity analysis (PSA) were deemed infeasible. In this model, both
the DSA and PSA were performed for a single individual patient
profile. The company reported that the specific patient profile was
chosen by selecting the patient with the ICER that most closely
represented that of the ‘complete’ analysis (that is, the cohort as a
whole). The ERG provided a comparison of the individual patient
profile (used for the sensitivity analyses) with the average patient
characteristics of the cohort (see Table 5.32 of the ERG report). The
company emphasised that the PSA and DSA results should be
compared to the results of this individual patient instead of being
compared to the results based on the individual patient simulation of

the entire population.

The company carried out a PSA. This resulted in a probabilistic ICER
of £19,275 per QALY gained (see Table 118 of the company

submission).

The company presented a range of scenario analyses based on the
individual patient simulations (for further details, see section 5.8 in the
company submission). The company stated that these analyses
demonstrated that the ICER was most sensitive to the choice of
distributions used to extrapolate the risk equations for first event
beyond the length of the trial and the discount rate applied to health
outcomes. The company reported that the substantial range of
scenario analyses demonstrated that for patients aged 50 years and
older the ICER remained below £30,000 per QALY gained,
irrespective of the setting for initiation or source for utilities and costs

information.
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In response to clarification, the company provided an additional 8
scenario analyses based on the individual patient simulations. All of
the scenario analyses provided an ICER below £30,000 per QALY
gained. No probabilistic results of these analyses were provided. For
further details, see Table 5.35 of the ERG report.

The company also performed subgroup analyses based on the
individual patient simulations (for further details, see section 5.9 in the
company submission). The deterministic results of the subgroup
analyses are presented in table 7. For details of the probabilistic
results for the subgroup analyses, see Tables 132, 134, 136, 138 and
140 of the company submission.

Table 7 Deterministic results across subgroups for population with Ml <2 years

ago (individual patient simulation)

Analysis ICER per QALY gained
Base-case £20,098
Continuation therapy £20,890
Patients with diabetes £14,246
Patients without diabetes £24,845
Patients with history of PCI £22.600
Patients without history of PCI £12,856

Abbreviations: QALY, Quality adjusted life year; ICER, incremental cost effectiveness ratio
Source: company submission table 142

ERG comments

5.30

The ERG was of the opinion that the method used for the single
individual patient selection on which the PSA and DSAs were
conducted was inappropriate. The ERG agreed that performing a PSA
on an individual patient simulation was computationally intensive. It
was of the view that this did not justify the selection of an individual
patient to perform PSA instead of all patients. The company was
requested to perform PSA based on all patients of the individual

patient simulation, since running the PSA based on a single patient
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profile did not reflect the uncertainty in the output. In its response to
this request, the company performed the PSA on 11 patient profiles
instead of one patient profile. These 11 patients were also selected
based on their ICER: the individual patient with the closest ICER to
the ICER of the individual patient simulation and the 5 patients having
the closest ICER below or above the ICER of the individual patient
simulation (the “11 typical ICER patients’). The ICER for ticagrelor,
based on the individual patient simulation of the 11 typical ICER
patients was £20,604 per QALY gained. The ERG was of the opinion
that the PSA was still not appropriate and should be based on the
individual patient simulation including the entire patient population of
10,799 patients (that is the EMA ‘label population’), or whatever
number would produce stable results in order to reflect the uncertainty
in the output. The company also used this methodology to provide
probabilistic results for its subgroup analyses. The ERG did not
consider these analyses provided reliable probabilistic estimates.

The ERG commented that costs were not incorporated within the
company’s PSA. According to the ERG this was incorrect. Prices are
most often fixed and resource use may stochastically vary. Hence,
prices should not be included in the PSA and resource use should be
included in the PSA. In this case, costs were based on NHS reference
costs, which are the product of prices and resource use estimates,
and as a result may stochastically vary, and should be included in the
PSA. The ERG incorporated the cost estimates (that is, those based
on NHS reference costs) independently in the PSAs of its base-case

and additional analyses (based on the cohort simulation).

ERG’s exploratory analyses

5.32 The ERG estimated a new base case. It used the cohort simulation to
obtain a probabilistic estimate of the ICER, as it considered the
company’s probabilistic sensitivity analysis of the patient level
simulation was not implemented correctly. Therefore, all of the
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following ERG adjustments were performed on the cohort analysis.

The ERG’s adjustments were subdivided into 3 categories:

— Fixing errors (correcting the model were the company's submitted
model was unequivocally wrong). For further details, see section 5.3
of the ERG report.

— Fixing violations (correcting the model where the ERG considered
that the NICE reference case, scope or best practice had not been
adhered to). For further details, see section 5.3 of the ERG report

— Matters of judgement (amending the model were the ERG considers
that reasonable alternative assumptions are preferred). For further
details, see section 5.3 of the ERG report.

The combination of these corrections/amendments resulted in the
ERG’s probabilistic base-case ICER for ticagrelor of £24,711 per
QALY gained (see table 8).

5.33 The ERG undertook additional exploratory sensitivity analyses to
examine the potential impact of various alternative assumptions on
the cost effectiveness estimates (see table 8). The ERG’s explorative
analysis which assumed treatment duration of 3 years unless a non-
fatal event or death occurred resulted in an ICER for ticagrelor of
£33,676 per QALY gained. The other explorative analyses did not
substantially influence the ICER, which remained under £30,000 per
QALY gained.

5.34 The ERG highlighted that its additional analyses were based on the
cohort simulation, which may be an overestimation as this analysis
does not take into account the nonlinearity in the model. The ERG
also highlighted that all of the ERG’s additional analyses were
conditional on the time-to-event models that were unadjusted for the

‘label population’. Although this may be conservative, the ERG was
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unable to determine the magnitude and direction of the bias this may

have caused.

Table 8 ERG’s exploratory analyses

Scenario Total Total Inc. cost Inc. QALY | ICER
cost QALY

Company’s base case £14,443 | 9.2742 £1,434 0.0708 £20,098

ERG’s base case £14,113 | 9.768 £1,439 0.058 £24,711

Hospitalisation probability | £14,171 | 9.766 £1,499 0.058 £25,834

for 'no event' state

treatment dependent

Time to fatal other (1st £14,115 | 9.767 £1,437 0.058 £24,989

event) treatment

dependent

TTD because of non-fatal | £14,609 | 9.760 £1,929 0.057 £33,676

event or after 3 years

Use of more conservative | £14,116 | 9.790 £1,440 0.057 £25,091

utilities

Abbreviations: Inc: incremental; QALY: Quality adjusted life year; ICER: incremental cost
effectiveness ratio; TTD: Time to treatment discontinuation

Source ERG report Table 6.2

Innovation

5.35 Justifications for considering ticagrelor to be innovative:

— Ticagrelor has a rapid onset of anti-platelet effect, low variability and
reversibility that results in a faster onset of action compared with
thienopyridines as well as a faster offset of action with more rapid
recovery of platelet function.

— The company stated that the technology is not expected to produce
substantial health-related benefits not already included in the QALY
calculation.

— The UKCPA considered the application of the technology innovative
and thought it offered health benefits.

5.36 The UKCPA commented that there are other studies currently on-
going in which long-term treatment with ticagrelor is under

investigation e.g. GLOBAL LEADERS. The UKCPA considered it
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would be wise to wait for the outcomes of this study is warranted for
further insights into the long-term safety of more potent P2Y12

inhibition.
6 Equality issues

6.1 The UKCPA commented that the trial excludes those patients with a
previous stroke, Gl bleed or need for anticoagulation - this is not
representative of practice - should these patients present with a

further ischaemic event they would still require treatment.

7 Authors

Dr Wendy Gidman

Technical Lead(s)

Nicola Hay
Technical Adviser

with input from the Lead Team (David Chandler, Nigel Langford, Matt Stevenson).
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Appendix A: Clinical efficacy section of the European

public assessment report

http://www.ema.europa.eu/docs/en GB/document library/EPAR -
Assessment Report - Variation/human/001241/\WC500203874.pdf
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal

Ticagrelor for secondary prevention of atherothrombotic events after
myocardial infarction [ID813]

Final scope

Remit/appraisal objective

To appraise the clinical and cost effectiveness of ticagrelor within its
marketing authorisation for the prevention of atherothrombotic events in adults
who have had a prior myocardial infarction and are at a high risk of
developing atherothrombotic events.

Background

Atherosclerosis is the build-up of fatty material in artery walls to form a plaque
(also known as atheroma) causing narrowing of the artery and disrupted blood
flow. If the atheroma ruptures, it can cause a blood clot (thrombus), a
condition referred to as atherothrombosis, which may block blood flow to heart
muscles causing a heart attack (myocardial infarction). Sometimes blood clots
may dislodge and travel in the blood stream (embolism) and block blood flow
to the brain causing a stroke.

Risk factors for coronary heart disease include smoking, a diet high in
saturated fat, high blood pressure, diabetes, being overweight or obese, lack
of exercise, age, gender and family history. In 2012/13 there were
approximately 141,000 inpatient episodes recorded for myocardial infarction
in England.*

After a first myocardial infarction people remain at an increased risk of further
atherothrombotic events. Treatment of people who have had a myocardial
infarction with oral anti-platelets manages the ongoing risk of having further
atherothrombotic events against the increased risk of bleeding associated
with treatment.

NICE clinical guideline 172 for the secondary prevention of atherothrombotic
events for people following a myocardial infarction recommends exercise,
dietary changes and help to stop smoking for people who smoke. It also
recommends that everyone who has an acute myocardial infarction should be
offered treatment with a combination of an angiotensin-converting enzyme
inhibitor, dual antiplatelet therapy (aspirin plus a second antiplatelet agent), a
beta-blocker and a statin. The guideline recommends that aspirin should be
offered indefinitely after a myocardial infarction. NICE clinical guideline 172
also recommends clopidogrel monotherapy as an alternative for people with
aspirin hypersensitivity.
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Dual antiplatelet therapy following a myocardial infarction includes aspirin
either with clopidogrel, prasugrel or ticagrelor. NICE clinical guidelines 172
(myocardial infarction - secondary prevention), 167 (acute management of
myocardial infarction with ST-segment elevation) and 94 (early management
of unstable angina and non-ST-segment-elevation myocardial infarction) as
well as NICE technology appraisals 210 (Clopidogrel and modified-release
dipyridamole for the prevention of occlusive vascular events), 236 (Ticagrelor
for the treatment of acute coronary syndromes) and 317 (Prasugrel with
percutaneous coronary intervention for treating acute coronary syndromes
[review of TA182]) recommend dual antiplatelet therapy for up to 12 months
following myocardial infarction, after which a single anti-platelet regimen with
aspirin or clopidogrel (only in people with aspirin hypersensitivity) is continued
in the long term.

The technology

Ticagrelor (Brilique, AstraZeneca) is an adenosine triphosphate analogue that
binds reversibly to the P2Y12 class of adenosine diphosphate receptors on
platelets and inhibits platelet activation and aggregation. It is administered
orally.

Ticagrelor in combination with aspirin does not currently have a marketing
authorisation in the UK. It has received a positive opinion from the Committee
for Medicinal Products for Human Use (CHMP) for the prevention of
atherothrombotic events in adult patients with a history of myocardial
infarction and a high risk of developing atherothrombotic events.

Ticagrelor co-administered with aspirin, has a marketing authorisation in the
UK for “the prevention of atherothrombotic events in adult patients with acute
coronary syndromes”.

Intervention(s) Ticagrelor co-administered with aspirin

Population(s) Adults who have had a prior myocardial infarction and
are at a high risk of developing atherothrombotic events.

e Aspirin

Comparators ) : — , y
e Clopidogrel in combination with aspirin
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Outcomes The outcome measures to be considered include:
e non-fatal myocardial infarction (STEMI and
NSTEMI)
e non-fatal stroke
e urgent coronary revascularisation
e Dbleeding events
e mortality
e adverse effects of treatment
e health-related quality of life.
Economic The reference case stipulates that the cost effectiveness
analysis of treatments should be expressed in terms of
incremental cost per quality-adjusted life year.
The reference case stipulates that 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.
Other If the evidence allows following subgroups will be

considerations

considered separately:
e People with or without diabetes

e People who have or have not had prior
revascularisation

Guidance will only be issued in accordance with the
marketing authorisation. Where the wording of the
therapeutic indication does not include specific
treatment combinations, guidance will be issued only in
the context of the evidence that has underpinned the
marketing authorisation granted by the regulator.

Related NICE
recommendations
and NICE
Pathways

Related Technology Appraisals:

Rivaroxaban for the prevention of adverse outcomes in
patients after the acute management of acute coronary
syndrome (2015). NICE technology appraisal guidance
335. Review Proposal Date Feb 2018.

Prasugrel with percutaneous coronary intervention for
treating acute coronary syndromes (review of
technology appraisal guidance 182)’ (2014). NICE
technology appraisal guidance 317. Review Proposal
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Date June 2017.

Ticagrelor for the treatment of acute coronary
syndromes (2011). NICE technology appraisal guidance
236. Guidance has been incorporated into Clinical
Guideline 167 and Clinical Guideline 172.

Clopidogrel and modified-release dipyridamole for the
prevention of occlusive vascular events (review of
technology appraisal guidance 90) (2010). NICE
technology appraisal guidance 210. On static list.

Related Clinical Guidelines:

Secondary prevention in primary and secondary care for
patients following a myocardial infarction (2013). NICE
clinical guideline 172.

Myocardial infarction with ST-segment elevation: The
acute management of myocardial infarction with ST-
segment elevation (2013). NICE clinical guideline 167.

Chest pain of recent onset: Assessment and diagnosis
of recent onset chest pain or discomfort of suspected
cardiac origin (2010). NICE clinical guideline 95.

Unstable angina and NSTEMI: the early management of
unstable angina and non-ST-segment-elevation
myocardial infarction (2010). NICE clinical guideline 94.

Related Public Health Guidelines:

Prevention of cardiovascular disease (2010). NICE
public health guideline 25. Next review date December
2015.

Related NICE Pathways:

NICE Pathway: Myocardial infarction secondary
prevention, Pathway created Nov 2013:

http://pathways.nice.org.uk/pathways/myocardial-
infarction-secondary-prevention

Related Quality standards

Acute coronary syndromes including myocardial
infarction. NICE quality standard 68. (2014)

Related National
Policy

NHS England (2013/2014). Manual for prescribed
specialised services, Chapter 7 Adult specialist cardiac
service:

http://www.england.nhs.uk/wp-
content/uploads/2014/01/pss-manual.pdf

Department of Health, NHS Outcomes Framework
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2014-2015, Nov 2013. Domains 1, 2 and 3:
https://www.gov.uk/government/uploads/system/uploads
[attachment data/file/256456/NHS outcomes.pdf

References

1. British Heart Foundation. Cardiovascular disease statistics. Available from:
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Matrix of consultees and commentators

Consultees Commentators (no right to submit or
appeal)
Company General

e AstraZeneca (ticagrelor)

Patient/carer groups

Blood Pressure UK

British Cardiac Patients Association
Cardiovascular Care Partnership
Coronary Prevention Group
Different Strokes

HEART UK

Thrombosis UK

Muslim Council of Britain
Network of Sikh Organisations
Pumping Marvellous

Somerville Foundation

South Asian Health Foundation
Specialised Healthcare Alliance
Stroke Association

Professional groups

e British Association for Nursing in
Cardiovascular Care

e British Association of Stroke
Physicians

e British Atherosclerosis Society

British Cardiovascular Intervention

Society (BCIS)

British Cardiovascular Society

British Geriatrics Society

British Heart Foundation

British Heart Rhythm Society

British Hypertension Society

British Nuclear Cardiology Society

British Society for Haematology

British Society for Haemostasis and

Comparator companies

Allied Health Professionals Federation
Board of Community Health Councils in
Wales

British National Formulary

Care Quality Commission

Department of Health, Social Services
and Public Safety for Northern Ireland
Healthcare Improvement Scotland
Medicines and Healthcare Products
Regulatory Agency

National Association of Primary Care
National Pharmacy Association

NHS Alliance

NHS Commercial Medicines Unit
NHS Confederation

Scottish Medicines Consortium

Allergan (aspirin, clopidogrel)
Aspire Pharma (clopidogrel)
Boehinringer Ingelheim (aspirin)
Beacon Pharmaceuticals (clopidogrel)
Consilient Health (clopidogrel)
GlaxoSmithKline (aspirin)
Intrapharm Laboratories (aspirin)
Pfizer (aspirin)

Reckitt Benckiser (aspirin)

Sandoz (aspirin, clopidogrel)
Sanofi (clopidogrel)

Teva UK (aspirin, clopidogrel )

The Boots Company (aspirin)
Thornton & Ross (aspirin)
Wockhardt UK (aspirin, clopidogrel)
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Consultees Commentators (no right to submit or
appeal)
Thrombosis Relevant research groups
e British Society for Heart Failure ¢ Antithrombotic Trialists Collaboration
e British Society of Cardiovascular e British Society for Cardiovascular
Imaging Research
e British Thoracic Society e Cardiac and Cardiology Research Dept.
e Clinical Leaders of Thrombosis Barts
(CLOT) e Central Cardiac Audit Database
e ESPRIT e Cochrane Heart Group
e Nurses Hypertension Society e Cochrane Hypertension Group
e Royal College of Emergency Medicine | ¢ Cochrane Peripheral Vascular Diseases
¢ Royal College of General Practitioners Group
¢ Royal College of Nursing e Cochrane Stroke Group
¢ Royal College of Pathologists e European Council for Cardiovascular
¢ Royal College of Physicians Research
e Royal Pharmaceutical Society e MRC Clinical Trials Unit
e Royal Society of Medicine ¢ National Centre for Cardiovascular
e Society for Cardiological Science & Prevention and Outcomes
Technology ¢ National Heart Research Fund
e Society for Vascular Technology e National Institute for Health Research
e Society of Vascular Nurses e Society for Research in Rehabilitation
e UK Health Forum e Wellcome Trust
e UK Clinical Pharmacy Association
e Vascular Society of Great Britain and | Associated Public Health Groups
Ireland e Public Health England
e Public Health Wales
Others
e Department of Health
e NHS England
e NHS Greater Huddersfield CCG
e NHS North East Lincolnshire CCG
e Welsh Government

NICE is committed to promoting equality, eliminating unlawful discrimination
and fostering good relations between people who share a protected
characteristic and those who do not. Please let us know if we have missed
any important organisations from the lists in the matrix, and which
organisations we should include that have a particular focus on relevant
equality issues.

PTO FOR DEFINITIONS OF CONSULTEES AND COMMENTATORS
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Definitions:

Consultees

Organisations that accept an invitation to participate in the appraisal; the company
that markets the technology; national professional organisations; national patient
organisations; the Department of Health and the Welsh Government and relevant
NHS organisations in England.

The company that markets the technology is invited to make an evidence
submission, respond to consultations, nominate clinical specialists and has the
right to appeal against the Final Appraisal Determination (FAD).

All non-company consultees are invited to submit a statement*, respond to
consultations, nominate clinical specialists or patient experts and have the right to
appeal against the Final Appraisal Determination (FAD).

Commentators

Organisations that engage in the appraisal process but that are not asked to
prepare an evidence submission or statement, are able to respond to consultations
and they receive the FAD for information only, without right of appeal. These
organisations are: companies that market comparator technologies;

Healthcare Improvement Scotland; other related research groups where
appropriate (for example, the Medical Research Council [MRC], National Cancer
Research Institute); other groups (for example, the NHS Confederation, NHS
Alliance and NHS Commercial Medicines Unit, and the British National Formulary.

All non-company commentators are invited to nominate clinical specialists or
patient experts.

! Non-company consultees are invited to submit statements relevant to the
group they are representing.
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