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NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE

Final appraisal document

Liraglutide for managing overweight and
obesity

This guidance covers the management of obesity and non-diabetic
hyperglycaemia (pre-diabetes) in a specialist weight management (tier 3)
service.

It should be used alongside NICE's guidance on type 2 diabetes: prevention in
people at high risk.

It is expected that most people will have been offered weight management
interventions in a local, evidence-based, quality-assured intensive lifestyle-
change programme (such as the NHS diabetes prevention programme). This
guidance covers people who have been referred to a tier 3 service because
these weight management interventions have been unsuccessful.

1 Recommendations

1.1 Liraglutide is recommended as an option for managing overweight and
obesity alongside a reduced-calorie diet and increased physical activity in

adults, only if:

e they have a body mass index (BMI) of at least 35 kg per m? (adjust
accordingly using lower thresholds for members of minority ethnic
groups known to be at equivalent risk of the consequences of obesity at
a lower BMI than the white population) and

e they have non-diabetic hyperglycaemia (defined as a haemoglobin A1c
level of 42 to 47 mmol per mol [6.0 to 6.4%] or a fasting plasma
glucose level of 5.5 to 6.9 mmol per litre) and

e they have a high risk of cardiovascular disease based on risk factors

such as hypertension and dyslipidaemia and
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e itis prescribed in secondary care by a specialist multidisciplinary tier 3
weight management service and
e the company provides it according to the commercial arrangement (see

section 2).

1.2 This recommendation is not intended to affect treatment with liraglutide
that was started in the NHS before this guidance was published. Adults
having treatment outside this recommendation may continue without
changes to the funding arrangements in place for them before this
guidance was published, until they and their NHS clinician consider it

appropriate to stop.
Why the committee made these recommendations

Management for overweight and obesity in adults includes lifestyle measures alone,

lifestyle measures with orlistat, or bariatric (weight loss) surgery.

The company’s evidence submission focuses on people with a BMI of at least

35 kg per m? with non-diabetic hyperglycaemia and a high risk of cardiovascular
disease, because this group of people was at high risk of experiencing the adverse
consequences of obesity. They were also likely to gain most from liraglutide. The
clinical evidence shows that people lose more weight with liraglutide plus lifestyle
measures than with lifestyle measures alone. Liraglutide may also delay the

development of type 2 diabetes and cardiovascular disease.

People from some minority ethnic groups are at an equivalent risk of the
consequences of obesity at a lower BMI than the white population. NICE PH46
recommends using lower BMI thresholds for people from south Asian, Chinese,
black African and African-Caribbean populations when identifying the risk of
developing type 2 diabetes and providing interventions to prevent it. Therefore, a
similar adjustment in the BMI threshold is appropriate when considering liraglutide
for people from minority ethnic groups known to be at equivalent risk of the

consequences of obesity at a lower BMI than the white population.
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For people with a high BMI, non-diabetic hyperglycaemia and a high risk of
cardiovascular disease the cost-effectiveness estimates are within what is normally
considered a cost-effective use of NHS resources. For these people, liraglutide is

recommended.
2 Information about liraglutide

Marketing authorisation

21 Liraglutide (Saxenda, Novo Nordisk) is indicated ‘as an adjunct to a
reduced-calorie diet and increased physical activity for weight
management in adult patients with an initial BMI of 230 kg/m? (obese), or
227 kg/m? to <30 kg/m? (overweight) in the presence of at least one
weight-related comorbidity such as dysglycaemia (pre-diabetes or type 2
diabetes mellitus), hypertension, dyslipidaemia or obstructive sleep

apnoea’.

Dosage in the marketing authorisation

2.2 For full details of dose schedules, see the summary of product

characteristics.

Price

2.3 The list price of liraglutide (Saxenda) is £196.20 for 5 x 6 mg per ml 3-ml
(18 mgq) pre-filled pens (excluding VAT; BNF online, accessed September
2020). The company has a commercial arrangement. This makes the
Saxenda brand of liraglutide available to the NHS with a discount only if it
is purchased through a secondary-care tier 3 weight management service.
The size of the discount is commercial in confidence. It is the company’s
responsibility to let relevant NHS organisations know details of the

discount.
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3 Committee discussion

The appraisal committee (section 6) considered evidence submitted by Novo
Nordisk, a review of this submission by the evidence review group (ERG), NICE'’s

technical report, and responses from stakeholders. See the committee papers for full

details of the evidence.

The appraisal committee recognised that there were remaining areas of uncertainty
associated with the analyses presented (see technical report, table 2, page 35), and
took these into account in its decision making. It discussed the following issues

(issues 1 to 7) that were outstanding after the technical engagement stage.
Clinical need

Living with obesity is restrictive

3.1 The patient expert explained that living with obesity is challenging and
restrictive. There is stigma associated with being obese. The biological
and psychological determinants of obesity are often overlooked with a
general perception that people are obese by choice. Current treatment
options are limited and there is need for a treatment that deals with
biological determinants of obesity. The committee recognised there are

limited effective treatment options available for people living with obesity.

The company submission focuses on a high-risk subgroup

3.2 The NICE scope included people with a body mass index (BMI) of
30 kg per m? or more (obese), or with a BMI from 27 kg per m? to less
than 30 kg per m? (overweight) in the presence of at least 1 weight-related
comorbidity. This is the population in the marketing authorisation. The
company only presented evidence for people with a BMI of 35 kg per m?
or more, with pre-diabetes (non-diabetic hyperglycaemia) and a high risk
of cardiovascular disease. It stated that these people are at high risk of
experiencing the adverse consequences of obesity and are likely to gain
the most from liraglutide. It was agreed at technical engagement that the

population proposed by the company was clearly identifiable and justified.
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However, the evidence presented did not allow the committee to make a
recommendation for the full population covered by the marketing
authorisation. The committee therefore agreed to focus on the population

proposed by the company.

Current management and comparators

Access to tier 3 weight management services varies

3.3

The clinical experts explained that weight management follows NICE’s

clinical guideline on identification, assessment and management of

obesity. In the high-risk population proposed by the company, liraglutide
would be offered through specialist multidisciplinary weight management
(tier 3) services. These provide dietary, lifestyle and behaviour
modification, with or without drug therapy, and psychological support. The
clinical experts explained that long-term weight loss would not be
achieved without the ongoing and psychological support that is a feature
of tier 3 services. Access to these services varies across England. The
clinical experts advised that NHS diabetic services have experience of
prescribing liraglutide and might provide a suitable alternative where no
tier 3 service is available. However, these services may not provide
psychological support for weight management. The committee concluded
that a tier 3 service is the appropriate context in which liraglutide would be
offered but acknowledged that, at present, access to these services

varies.

Orlistat and bariatric surgery are not alternatives to liraglutide for most

people
3.4

The clinical experts explained that many people decide not to have orlistat
or stop taking it because of undesirable side effects. Most people referred
to a tier 3 service will have tried and stopped orlistat, so there is a high
clinical need for other pharmacological options. The clinical experts
explained that liraglutide would only be considered if orlistat or bariatric

surgery are not an option for the patient or they do not want to have these
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treatments. Only around 0.1% of people who are eligible for bariatric
surgery have it. The committee concluded that orlistat and bariatric
surgery would not be alternatives to liraglutide for most people, and that

the appropriate comparator is lifestyle changes without medicines.

Clinical evidence

The company’s modified intention-to-treat analysis is suitable for

decision making

3.5

The company presented a post-hoc subgroup analysis of trial 1839. This
is a randomised double-blind trial of liraglutide or placebo, alongside diet
and exercise. It included 3,721 people with and without pre-diabetes (non-
diabetic hyperglycaemia). Pre-diabetes was a pre-defined subgroup of
2,254 people who were followed up for 3 years. The post-hoc subgroup
came from this pre-defined pre-diabetes subgroup. It included 800 people
with a BMI of 35 kg per m? or more, with pre-diabetes (defined as a
haemoglobin A1c level of 42 to 47 mmol per mol [6.0 to 6.4%)] or a fasting
plasma glucose level of 5.5 to 6.9 mmol per L), and a high risk of
cardiovascular disease (defined as a total cholesterol level of more than
5 mmol per L, or systolic blood pressure of more than 140 mmHg, or a
high-density lipoprotein level of less than 1.0 mmol per L for men and less
than 1.3 mmol per L for women). Weight-related outcomes (BMI and
percentage weight loss) significantly favoured liraglutide compared with
placebo. Statistically significantly fewer people developed type 2 diabetes
with liraglutide than with placebo, and more patients reverted to normal
glucose tolerance on liraglutide than on placebo. The committee
considered that the trial was of good quality. The post-hoc subgroup
population was identifiable, in that it represented a high-risk population of
people who were likely to have a higher absolute benefit from liraglutide.
The committee noted that the post-hoc subgroup is associated with more
uncertainty than the larger pre-defined pre-diabetes trial population. The

company explained that its modified intention-to-treat analysis included
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efficacy data for the full pre-diabetes population. The committee

concluded that this analysis was suitable for decision making.

The cardiovascular benefits of liraglutide are uncertain

3.6 The committee considered the evidence from the full population of
trial 1839, which did not show a significant reduction in cardiovascular
events in people having liraglutide compared with placebo over the
3 years of the trial. It noted the small number of significant cardiovascular
events in the trial. The average age of the population was 48, in whom the
baseline cardiovascular risk would not be particularly high. The company
indicated that weight gain stops around age 67 because of loss of muscle
mass, and therefore the average age of patients in the trial was not an
unreasonable estimate of those who might be offered liraglutide in clinical
practice. The cardiovascular benefit of liraglutide in the company’s model
was based on risk reduction using surrogate outcomes such as
haemoglobin A1c and blood pressure. This approach introduces
uncertainty because causal inference requires direct evidence that
liraglutide reduces cardiovascular events. This was not provided in the
company submission because of lack of long-term evidence. The clinical
experts explained that reductions in the surrogate outcomes were likely to
reduce long-term cardiovascular risk. The committee accepted the clinical
experts’ opinion that temporary reductions in weight can result in long-
term cardiovascular benefits. The committee acknowledged that relying
on surrogates is uncertain but accepted that surrogate outcomes were the

only available evidence to estimate cardiovascular benefits.
Duration of treatment

Obesity is a long-term condition, therefore limiting treatment to 2 years

is not ideal

3.7 The committee noted that obesity is a long-term condition. For other long-
term conditions, such as hypertension and diabetes, treatment continues
long term. The committee sought justification for the company’s proposal
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that all patients who had an initial weight loss of more than 5% (and so
continued on treatment), would stop treatment at 2 years. The clinical
experts explained that people who have lost weight are likely to want to
continue taking the treatment. This was confirmed by the patient expert.
The clinical experts also explained that people who experience side
effects with minimal weight loss are most likely to stop taking the
treatment. They stated that some people take liraglutide until they achieve
their desired weight loss then stop taking it, restarting it when they regain
weight. The committee had concerns that the company’s submission was
based on a maximum treatment duration of 2 years. It noted that a 2-year
treatment duration does not address the clinical need to reduce weight
and then maintain a reduced weight. Furthermore, it does not reflect the
clinical trial. The clinical experts explained that patients are usually
discharged from NHS tier 3 weight management services after 2 years of
continuous treatment. The committee concluded that treating a chronic
condition such as obesity for only 2 years is not ideal. But it accepted that
the cost-effectiveness estimate was based on a single course of treatment
of no longer than 2 years, and that the assumption that treatment would
be stopped at 2 years was reasonable in the context of NHS tier 3 weight

management services.

Company’s economic model

The health states and transitions in the model are suitable for decision

making

3.8

The company submitted a cohort state-transition model with 10 health
states, to estimate the cost effectiveness of liraglutide compared with diet
and exercise alone. Transitions between health states were based on
estimated type 2 diabetes mellitus status and cardiovascular events
(primary and secondary). The model used risk equations and death
probabilities. A once-only transition was used to incorporate the proportion

of patients reversing from pre-diabetes to normal glucose tolerance based
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on trial 1839 data. The relative treatment effectiveness was estimated
through changes in BMI, systolic blood pressure, total and high-density
lipoprotein cholesterol parameters in the risk models. Patients were
assumed to have stopped treatment at 2 years and regain their baseline
weight over the next 3 years, but not to rebound to the higher weight
expected if they had never had treatment. Patients entered the model with
pre-diabetes. The committee noted that the risk equations used relative
effectiveness on surrogate endpoints to estimate long-term cardiovascular
events, which introduced uncertainty. But it concluded that the health

states and transitions in the model were suitable for decision making.

The cardiovascular risk equations are suitable for decision making

3.9 The company’s model used risk equations to estimate the long-term risk
of myocardial infarction, angina and stroke (including transient ischaemic
attack). The risk equations used surrogate effectiveness parameters such
as BMI, systolic blood pressure, total cholesterol and high-density
lipoprotein. The committee considered that the risk equations were not
prognostic on an individual basis and were based on an assumption of a
steady-state. The committee acknowledged that there was no clear
alternative to the use of risk equations in the model, but it had concerns
about the assumptions of cardiovascular outcome benefits that were
based on temporary improvements in risk factors. The clinical experts
explained that short-term weight loss and temporary improvement in
diabetic status can reduce long-term cardiovascular risk. The committee
was satisfied that liraglutide, when used as proposed by the company,
has a temporary benefit on weight and diabetic status and this could
reduce the long-term risk of myocardial infarction, angina and stroke. The
company’s model included several different risk equations to predict
prevention of cardiovascular events, and different risk equations were
used in the company’s and the ERG’s preferred base-case analyses. The
committee accepted that the risk equations selected in the company’s and

ERG’s base case were both suitable for decision making.
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The assumptions for weight gain and diabetic status are uncertain

3.10 No follow-up data were available on weight gain and diabetic status after
stopping treatment in trial 1839. The company assumed that after
completing a 2-year course of liraglutide, weight would gradually increase
over the next 3 years. It also assumed that people whose glucose
tolerance became normal on treatment would revert to being pre-diabetic
after 3 years. The committee noted that people in the model regained their
initial weight. But they might be expected to regain more weight after
treatment stopped, resulting in a higher weight than before starting
treatment. Because no follow-up data were available for weight gain or
diabetic status in the 3 years after stopping treatment, the committee

accepted the assumptions and the associated uncertainty.

The model assumes that all people develop type 2 diabetes after a

cardiovascular event

3.11 The committee discussed the company’s ‘simplifying’ assumption that all
people who have a cardiovascular event develop type 2 diabetes within
the following year. The clinical experts explained that people are more
likely to be diagnosed with type 2 diabetes after a cardiovascular event,
but this relationship is not causal. The committee heard that there is no
good evidence to determine the proportion of people who develop type 2
diabetes after a cardiovascular event. During technical engagement the
company presented a scenario analysis in which people did not develop
type 2 diabetes after a cardiovascular event. The committee had
reservations about the simplifying assumption but was reassured by the
results of the company’s scenario analysis. The committee agreed that
the most plausible incremental cost-effectiveness ratio (ICER) would be
between the base-case ICERs, which applied the simplifying assumption,
and the scenario analysis that did not. The ICER is therefore likely to be
within what NICE normally considers a cost-effective use of NHS

resources.
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Cost-effectiveness results

Because of the uncertainty an acceptable ICER is £20,000 per quality-
adjusted life year gained
3.12 NICE’s guide to the methods of technology appraisal notes that above a

most plausible ICER of £20,000 per quality-adjusted life year (QALY)

gained, judgements about the acceptability of a technology as an effective

use of NHS resources will take into account the degree of certainty
around the ICER. Because of the uncertainties in the modelling
assumptions, particularly what happens after stopping liraglutide and the
calculation of long-term benefits, the committee agreed that an acceptable
ICER would not be higher than £20,000 per QALY gained.

The company’s base-case ICER is below £20,000 per QALY gained

3.13 The company’s base-case analysis:

included clinical-effectiveness estimates from the post-hoc subgroup of
trial 1839 (see section 3.5)

e implemented the 2-year treatment duration rule (see section 3.7)

¢ used the UKPDS 82 risk equation to model primary and secondary
cardiovascular disease outcomes (see section 3.9)

e assumed that any weight loss returned to the base weight 3 years after
treatment discontinuation (see section 3.10)

e assumed that type 2 diabetes developed in the first year after a

cardiovascular event (see section 3.11).

The company’s base-case ICER for liraglutide plus diet and exercise

compared with diet and exercise alone was £11,293 per QALY gained.

The ERG’s base-case ICER is below £20,000 per QALY gained

3.14 The ERG’s preferred base-case analysis was similar to the company’s

base case but included:
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e the Qrisk-3 risk equation to predict development of primary
cardiovascular disease outcomes (see section 3.9)

¢ the Framingham recurring coronary heart disease risk equation to
predict development of secondary cardiovascular disease outcomes

(see section 3.9).

The ERG’s preferred base-case ICER for liraglutide plus diet and exercise

compared with diet and exercise alone was £13,569 per QALY gained.

All the scenario analyses result in ICERs below £20,000 per QALY

gained

3.15 The company’s and the ERG’s scenario analyses all resulted in an ICER
below £20,000 per QALY gained. The committee agreed that the scenario
analyses addressed several areas of uncertainty in the economic model.

Specifically, the committee noted that:

¢ the scenario using the whole pre-diabetes population rather than the
post-hoc sub group (see section 3.5) reduced the base-case ICER

e removing the assumption that type 2 diabetes always develops after a
cardiovascular event (see section 3.11) did not increase the ICER
above £20,000 per QALY gained in the company’s or the ERG’s

scenarios.

Other factors

3.16 The committee noted that people from some minority ethnic groups are at
an equivalent risk of the consequences of obesity at a lower BMI than the

white population. NICE's public health guidance on BMI recommends

using lower BMI thresholds for south Asian, Chinese, black African and
African-Caribbean populations when identifying the risk of developing type
2 diabetes and providing interventions to prevent it. The committee
agreed that a similar adjustment is appropriate when considering
liraglutide. It concluded that the BMI threshold of at least 35 kg per m?
should be adjusted appropriately when considering liraglutide for people
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from minority ethnic groups known to be at equivalent risk of the

consequences of obesity at a lower BMI than the white population.

Conclusion

Liraglutide is a cost-effective use of NHS resources

3.17

41

4.2

4.3

The committee noted that the company’s and the ERG’s base case and
scenario analyses resulted in ICERs for liraglutide of less than £20,000
per QALY gained. The committee therefore recommended liraglutide as a
cost-effective treatment for use in the NHS for adults with a BMI of at least
35 kg/m?, non-diabetic hyperglycaemia, and a high risk of cardiovascular
disease alongside a reduced-calorie diet and increased physical activity.
The BMI threshold should be adjusted appropriately for people from
minority ethnic groups known to be at equivalent risk of the consequences

of obesity at a lower BMI than the white population.

Implementation

Section 7(6) of the National Institute for Health and Care Excellence

(Constitution and Functions) and the Health and Social Care Information

Centre (Functions) Regulations 2013 requires clinical commissioning

groups, NHS England and, with respect to their public health functions,
local authorities to comply with the recommendations in this appraisal

within 3 months of its date of publication.

The Welsh ministers have issued directions to the NHS in Wales on
implementing NICE technology appraisal guidance. When a NICE
technology appraisal recommends the use of a drug or treatment, or other
technology, the NHS in Wales must usually provide funding and resources
for it within 2 months of the first publication of the final appraisal

document.

When NICE recommends a treatment ‘as an option’, the NHS must make

sure it is available within the period set out in the paragraphs above. This
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means that, if a patient is living with obesity and the doctor responsible for
their care thinks that liraglutide is the right treatment, it should be available

for use, in line with NICE’s recommendations.

5 Review of guidance

5.1 The guidance on this technology will be considered for review 3 years
after publication. The guidance executive will decide whether the
technology should be reviewed based on information gathered by NICE,

and in consultation with consultees and commentators.

Jane Adam

Chair, appraisal committee

September 2020
6 Appraisal committee members and NICE project
team

Appraisal committee members

The 4 technology appraisal committees are standing advisory committees of NICE.

This topic was considered by committee A.

Committee members are asked to declare any interests in the technology to be
appraised. If it is considered there is a conflict of interest, the member is excluded

from participating further in that appraisal.

The minutes of each appraisal committee meeting, which include the names of the

members who attended and their declarations of interests, are posted on the NICE

website.

NICE project team

Each technology appraisal is assigned to a team consisting of 1 or more health
technology analysts (who act as technical leads for the appraisal), a technical
adviser and a project manager.
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Richard Mattock, Sarah Wood

Technical leads

Rufaro Kausi

Technical adviser

Thomas Feist

Project manager

ISBN: [to be added at publication]
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