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LIPE Hormone-sensitive lipase

LOCF Last observation carried forward
LS mean Least-squares mean

M Month

MAA Marketing authorisation application
MAPK Mitogen-activated protein kinase
MCS Mental Component Summary
MMRM Mixed-effect model repeated measures
NAFLD Non-alcoholic fatty liver disease
NASH Non-alcoholic steatohepatitis

NHS National Health Service
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NICE National Institute for Health and Care Excellence

NIH National Institutes of Health

NNH Number needed to harm

NNT Number needed to treat

OWSA One-way sensitivity analysis

PCOS Polycystic ovary syndrome

PCS Physical Component Summary

PI3K Phosphatidylinositol 3 kinase

PL Partial lipodystrophy

PLIN1 Perilipin 1

PPARG Peroxisome proliferator activated receptor gamma

PRISMA Preferred Reporting Items for Systematic Reviews
and Meta Analyses

PS Propensity score

PSA Probabilistic sensitivity analysis

PTRF Polymerase | and transcript release factor

QALY Quality-adjusted life year

QoL Quality of life

RCT Randomised controlled trial

Rh Recombinant human

SAE Serious adverse event

SC Supportive care

SD Standard deviation

SEM Standard error of the mean

SLR Systematic literature review

SoC Standard of Care

STAT Signal transducer and activator of transcription

TEAE Treatment-emergent adverse event

TG Triglyceride

TSD Technical Support Document

UK United Kingdom

UKPDS UK Prospective Diabetes Study

ULN Upper limit of normal

usS United States
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Week

WTP

Willingness-to-pay

ZBI

Zarit Caregiver Burden Interview
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Executive Summary

This re-submission seeks to address concerns raised by NICE on the clinical
and cost-effectiveness of metreleptin, summarised in the Final Evaluation
Document (FED) - June 2019 (now withdrawn) (1) and the letter from NICE

confirming the reconsideration step dated 2nd August 2019.

Amyrt Pharmaceuticals DAC acquired Aegerion in September 2019 and has
prepared this re-submission. We have worked extensively and in collaboration
with the European Consortium of Lipodystrophies (ECLip), selected clinical
experts in a Delphi Panel and lipodystrophy specialists from Addenbrooke’s
Hospital, the leading National Health Service (NHS) centre managing
lipodystrophy patients in England, to improve the evidence base for metreleptin
and to address the concerns arising from the previous submission. This has

included:

e Updating and strengthening clinical and economic literature reviews to

ensure they are optimal

e Conducting a robust de novo indirect treatment comparison (ITC)

aligned with the Decision Support Unit’s preferred methodology

e Gathering further evidence on the impact of the disease on caregivers of
lipodystrophy patients, principally through the implementation of a

survey.

e Building a de novo economic model that reflects disease progression,
leveraging metabolic modelling methods and comparatively larger and
more established underlying evidence base within diabetes and other
relevant conditions as well as the Delphi Panel and UK Lipodystrophy
Patient and Caregiver Survey.

We feel this comprehensive approach addresses the issues and concerns
raised in the initial submission. Furthermore, we have also discussed and
sought input on our approach with the NICE Highly Specialised Technologies
(HST) team, and we look forward to continuing to work together with them as
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well as the HST Committee and the evidence review group (ERG) in the coming

months.
Nature of the condition

Lipodystrophy comprises a clinically heterogeneous group of congenital or
acquired disorders associated with complete (generalised lipodystrophy [GL])
or partial loss of adipose tissue (partial lipodystrophy [PL]) (2). It is a
progressive, chronic and life-threatening disease that affects multiple organs

resulting in significant morbidity and premature mortality.

The heterogeneity of lipodystrophy means its impact varies from patient to
patient, but it can frequently be extensive and severe, leading to a huge
detrimental impact on patients, reducing life expectancy and quality of life, and
the inability to carry out even basic daily activities. This impact is also felt by the

carers and family members of lipodystrophy patients.

The pathogenesis and the severity of lipodystrophy is mediated by the
irreversible loss of subcutaneous adipose tissue, leading to a reduced capacity
to store excess calories and a deficiency of the hormone leptin — an important
regulator of energy homeostasis and fat and glucose metabolism, and the key
satiety signal for the brain. Patients’ ability to regulate their energy and hunger
and metabolise glucose and fat is thus impaired (3-5), resulting in ectopic fat
deposition, and in turn insulin-resistant diabetes (haemoglobin A1c [HbA1c]
level >6.5%) and hypertriglyceridaemia (triglyceride level >200 mg/dL or
2.26mmol/L). This combination of conditions is extremely challenging to
manage with current supportive care comprising of lipid-lowering and anti-

hyperglycaemic therapies (2,5-7).

These metabolic disorders, together with ectopic fat deposition in various
organs and the musculature, cause a multifaceted and complex network of
conditions and comorbidities including severe cardiovascular complications
and potentially irreversible damage to the organs including the liver (hepatic
steatosis, cirrhosis, hepatocellular carcinoma, liver failure), kidneys

(nephropathy, proteinuria, renal failure) and pancreas (acute pancreatitis).
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In addition to the physical impact (8), lipodystrophy patients are further
encumbered by an increased prevalence of psychological and psychiatric
conditions including anxiety, depression and eating disorders (9) -
exacerbating their already high risk of severe morbidity, impaired quality of life

and premature death (2,10,11).

Patients often require extensive and long-term support from multiple carers,
who suffer themselves due to the impact of disease. Many carers experience
anxieties, depression and deteriorating mental health, often acquiring and/or
neglecting their own physical and mental health conditions, feeling the needs
of the patients they care for come before their own. Their responsibilities also
impair their day-to-day activities and ability to work, ultimately leading to social

isolation and loss of earning amongst other detrimental effects (12).

Lipodystrophy is currently primarily managed through diet and lifestyle
modification. Symptomatic treatment regimens such as lipid-lowering and anti-
hyperglycaemic therapies (including maximised conventional therapies for
hypertriglyceridaemia, such as fibrates and fish oils) attempt to mitigate
hyperglycaemia and hypertriglyceridaemia, and through this prevent
downstream complications. However, many patients are refractory to these,
leading to inadequate and ineffective diabetes control despite the use of
combinations of therapies including extremely high, clinically impractical insulin
doses far beyond those used in conventional diabetes management (13). With
no other effective treatment available, patients are effectively unguarded from
the high risk of complications in multiple organs, extreme physical and mental

anguish, and premature mortality (14—16).

Impact of the new technology

Leptin replacement therapy with metreleptin (brand name: Myalepta®), an
analogue of the human hormone leptin, is the first and only licensed treatment
targeting the underlying cause of GL and PL, which is leptin deficiency.
Metreleptin acts centrally to decrease glucose, triglyceride and other lipid
intermediates, reducing their ectopic accumulation in tissues and organs, and

ameliorating severe insulin resistance and organ damage. This restores
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patients’ metabolic function, slowing, halting or even (in some cases) reversing
disease progression and organ damage, and thus carrying the potential to

greatly improve patients' quality of life and survival.

Marketing authorisation was granted on the 29" July 2018 by the European
Medicines Agency (EMA): metreleptin is indicated as an adjunct to diet as a
replacement therapy to treat the complications of leptin deficiency in

lipodystrophy patients with:

e Confirmed congenital GL (Berardinelli-Seip syndrome) or acquired GL

(Lawrence syndrome) in adults and children 2 years of age and above

e Confirmed familial PL or acquired PL (Barraquer-Simons syndrome), in
adults and children 12 years of age and above for whom supportive care

treatments have failed to achieve adequate metabolic control.

The clinical effectiveness of metreleptin in lipodystrophy patients has been
demonstrated, primarily through the pivotal open-label, single-arm National
Institutes of Health (NIH) studies 991265/200110769 (17). The NIH follow up
study (an extension of the NIH studies 991265/20010769) retrospectively
collected further long-term data and additional outcomes, including the
comparison of patient-relevant outcomes pre- and post-treatment, from patients
in the NIH studies 991265/20010769 who received metreleptin via a chart
review (16). Of note, these studies covered by far the largest group of
lipodystrophy patients ever investigated and provided long-term data (up to 14

years) on these patients.

To generate additional clinical effectiveness estimates in comparison with
supportive care, a de novo ITC compared the NIH follow-up study (16) to the
most relevant comparator study — the GL/PL Natural history study (an
observational study for GL and PL patients receiving supportive care) (15) using
methods outlined in NICE Decision Support Unit Technical Support Document
(TSD) 17 (18). This analysis demonstrated statistically significant and highly
clinically meaningful benefits for metreleptin for HbA1c, triglycerides, liver
transaminases (aspartate aminotransferase (AST), alanine aminotransferase
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(ALT)) as an indicator for liver damage, and episodes of pancreatitis for
lipodystrophy patients. The adjusted HbA1c results from the ITC were
consistent with the observed results in the NIH 991265-20010769 studies,
demonstrating that these were representative of comparative effectiveness

estimates compared to supportive care.

In the NIH study, a clinically meaningful and highly significant decrease in
HbA1c, triglyceride level, and liver volume with metreleptin was demonstrated
(17,19,20). Between baseline and month 12/last observation carried forward
(LOCF), the mean absolute change in HbA1c was -2.2% in GL patients
(p<0.001) and -0.9% (p<0.001) in the PL subgroup (patients with HbA1c 26.5%
and/or triglycerides 25.65 mmol/L at baseline), and the mean relative change
in triglycerides from baseline to Month 12/LOCF was -32.1% (p=0.001) in the
GL group and -37.4% (p<0.001) in the PL subgroup excluding the one outlying
noncompliant patient (17,19,20). Furthermore, at baseline, 31% (21 of 68) of
GL patients and 52% (23 of 44) of PL patients had =1 episode of pancreatitis in
the year prior to metreleptin initiation, and in the NIH follow up study, a dramatic
reduction in episodes of pancreatitis occurred in 95% (20 of 21) of GL patients
and in 100% (23 of 23) of PL patients comparing events before treatment with

metreleptin and post-metreleptin (16).

A consistent clinical benefit versus supportive care was demonstrated in the
ITC. In GL and PL patients combined, the analysis demonstrated a -1.52%
absolute change in HbA1c (p<0.001), an estimated 915 mg/dL (10.34 mmol/L)
reduction in triglycerides (p<0.001), and a 6% reduction in the odds of an
episode of pancreatitis (corresponding to an odds ratio of 0.94; p=0.01) with

metreleptin compared to supportive care alone from baseline to month 12.

Long term results from NIH studies 991265/20010769 up to 48 months in GL
patients and 36 months in the PL patient subgroup showed sustained clinically
meaningful improvements in HbA1c and triglyceride levels. Evidence from
Addenbrooke’s Hospital Early Access Programme (EAP) further supports this,
with sustained improvements in glycaemic control and hypertriglyceridaemia
observed in both GL and PL patients up to 36 months.
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The EMA concluded metreleptin to have an acceptable overall safety profile
(21); drug-related serious adverse events were not common and were

consistent with the underlying lipodystrophy.

The results from the metreleptin pivotal clinical trials were confirmed by real
world evidence from the EAP running for more than 10 years in Addenbrooke’s
Hospital (in addition to several other European centres). Under the EAP,
several patients are responding well to metreleptin, which has provided
effective management of their lipodystrophy. Continued access is crucial to
these patients and their families. As such, Addenbrookes reviewed their current
data collection and have set up an enhanced data collection for patients
receiving metreleptin from the anticipated date of NICE issuing a positive
recommendation for the use of metreleptin (January 2021) (22). This data
collection will be part of the clinical care pathway and will be made available to
NHS England on a regular basis; EClip and its registry also supports the data
collection requirements in relation to the EMA’s exceptional circumstances

authorisation of metreleptin.

A new subcutaneous treatment option specifically targeting the underlying
cause of lipodystrophy offers significant new hope to patients and their families
and carers. Where current supportive care does not address the underlying
cause or change the course of the disease, metreleptin offers the potential to
mitigate the impact of lipodystrophy and its comorbidities on patients and their
carers and in so doing improve both quality and length of life. This will also
alleviate the considerable clinical and economic burden on the NHS associated
with managing severe metabolic disorders and progressive organ damage, as
well as other symptoms such as dysmorphia, hyperphagia, female reproductive

dysfunction and depression.

Value for money

A de novo individual patient-level economic model has been developed; it has
been designed to align with disease progression and clinical management of
the disease. The development has been supported via the Delphi panel

consisting of 10 UK and international clinical lipodystrophy key opinion leaders
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(23), leveraging established metabolic modelling methodology and findings
from the UK Lipodystrophy Patient and Caregiver Survey.

The long-term costs and benefits of managing lipodystrophy patients with
metreleptin compared to supportive care alone are estimated over a lifetime
horizon. A range of lipodystrophy-related complications across multiple organ
are captured in six Markov sub-models across the pancreas, liver, heart,
kidney, neuropathy and retinopathy. This structure is informed by that of
established metabolic models — the Sheffield diabetes model (24), and that
cited in NICE non-alcoholic fatty liver disease (NAFLD) guidelines (25) —
addressing comments made by the NICE Committee in the previous FED for
metreleptin that a diabetes and/or fatty liver disease model capturing disease
progression over time would be more appropriate than previous approaches

adopted.

Baseline transition probabilities are sourced from the literature and the GL/PL
Natural history study. Where direct data for outcomes were not available, the
surrogate outcome HbA1c were employed — which is clinically recognised as
predictor of disease progression for diabetes-related complications. Clinical
effectiveness estimates for metreleptin were sourced from the NIH 991265-
20010769 studies for HbA1c, the ITC for the reduction of risk in pancreatitis and

the Delphi Panel for the reduction in risk of liver outcomes.

The model incorporates a stopping rule ensuring those that will benefit most
from metreleptin are identified based on measures routinely assessed in UK
clinical practice. This has been developed with Addenbrooke’s Hospital based
on their clinical experience from the EAP and the proportion of new patients
anticipated to stop treatment. At 9 months after metreleptin initiation, a
specialist service review will determine whether treatment should be stopped
for PL patients if the following metabolic criteria have not been met: an HbA1c
reduction of at least 0.75% from baseline, or a fasting triglyceride reduction of

at least 50% from baseline.
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Health state costs, patient utilities and caregiver disutilities for lipodystrophy
patients sourced from relevant NICE appraisals and guidelines, NHS reference

costs, Delphi Panel and published literature.

As part of this submission, a patient access scheme is included reducing

metreleptin costs by | compared to the NHS List price.

After applying a discount rate of 3.5% to both costs and outcomes, patients
receiving lipodystrophy accrued an average - quality-adjusted life years
(QALYs) compared to supportive care, at an additional cost of | I per
patient. This corresponded to a weighted incremental cost-effectiveness ratio
(ICER) of £151,868 per QALY gained across lipodystrophy patients eligible for
metreleptin. Patients accrue a hugely meaningful clinical benefit, gaining -
undiscounted QALYs per patient on average. Deterministic and probabilistic
and scenario analyses demonstrated that the economic results are robust to
changes to key model parameters. The model was most sensitive to changes

in clinical transition probabilities and health state utilities.

The estimated number of lipodystrophy patients to be treated with metreleptin
in England is expected to rise from Hin year 1to Hin year 5. It is estimated
that the net budget impact of metreleptin in year 1 will be || I rising to

B i Year s

Impact of the technology beyond direct health benefits

Lipodystrophy has a devastating impact on patients’ health and wellbeing, the
breadth and depth of patients’ progressive loss of independence and dignity

extending to all aspects of their and their carers’ lives.

The ability of patients to undertake paid work is significantly reduced by both
an impaired ability to work, and impaired schooling. Family members are often
carers for lipodystrophy patients, providing medical support and care, and
assisting activities of daily living, including household chores such as shopping,

cleaning and cooking, as well as daily personal care such as dressing and
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bathing. This impacts carers’ own ability to work, and their productivity is thus

significantly impaired (12).

In addition to the significantly reduced earning potential patients and carers can
suffer, the detriment to patients’ and carers’ ability to undertake everyday
activities and actively participate in family life and social activities, and the

impact this has on their physical and mental health, is frequently severe.

It is anticipated that metreleptin will fit into the current commissioned clinical
pathway via Addenbrooke’s Hospital, requiring no additional infrastructure.
Home delivery is supported by the manufacturer to ensure patients are able to
self-administer metreleptin where preferable and feasible. The introduction of
metreleptin  will support both patients and the NHS, enabling effective
management of lipodystrophy for those patients otherwise unprotected against
the risk of complications, and potentially slowing or halting the unrelenting

progression of the disease, and the immense burden this can bring.
Summary

Metreleptin is the first and only licensed treatment to target the underlying cause
of lipodystrophy and is a safe and effective treatment option for managing GL
patients and PL patients for whom supportive care treatments have failed to
achieve adequate metabolic control. By reducing the risk of disease
progression and multi-organ damage, metreleptin has the potential to reduce
premature mortality and improve quality of life and in turn dramatically improve
the lives of patients and their carers. A NICE recommendation provides an
opportunity to continue treatment in patients with lipodystrophy, in whom
metreleptin can address, and is currently addressing, the underlying cause of

their disease.
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Section A — Decision problem

Section A describes the decision problem, the technology, ongoing studies,
regulatory information and equality issues. A (draft) summary of product
characteristics (SPC), a (draft) assessment report produced by the regulatory
authorities (for example, the European Public Assessment Report [EPAR]
should be provided.

1 Statement of the decision problem

The decision problem is specified in the final scope issued by NICE. The
decision problem states the key parameters that should be addressed by the
information in the evidence submission. All statements should be evidence
based and directly relevant to the decision problem.
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Table 1: Statement of the decision problem

modifications, lipid
lowering drugs and
medications for
diabetes)

Final scope issued by | Variation from | Rationale for
NICE scope in the | variation from
submission scope
Population People with generalised | ¢ Adults and Aligns with
or partial lipodystrophy children above | EMA regulatory
the age of 2 approval
years with
generalised
lipodystrophy
e Or, adults and
children above
the age of 12
years with
partial
lipodystrophy,
when standard
treatments have
failed
Intervention Metreleptin Metreleptin as In line with
adjunct to diet NICE final
Scope;
clarification
provided for use
with diet, in line
with licence
Comparator(s) Established clinical Supportive care In line with
management without NICE final
metreleptin (including scope: Diet
diet and lifestyle lifestyle

modifications
are a mainstay
of disease
management
irrespective of
treatment, and
therefore is
considered
distinct from
supportive care.

Metreleptin  is
only licenced
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therapy

approved for
lipodystrophy
Outcomes e Improvement in e HbA1c (glucose | Inline with NICE
metabolic control) and final scope
abnormalities diabetes
e Liver function (including
(including cirrhosis) cgmplications of
e Glucose control and diabetes)
diabetes (including e Triglycerides
complications of e Liver function
diabetes and need for (ALT, AST, liver
diabetes therapies volume
o Satiety cirrhosis)
e Pancreatitis * Hyperphagia
e Use of other drugs (satiety)
e Pancreatitis
e Organ damage
including heart and * Use of other
kidneys drugs
e Growth and e Organ damage
development including heart,
e Reproductive lll\i/;r:eand
dysfunction ys
e Infection e Growth and
. development
* Mortality ¢ Reproductive
e Adverse effects of dysfunction
:-rleatlir;entl e it ¢ Mortality
e Health-related quality
of life (for patients and * Adverse effects
. . of treatment
carers; including
effects on physical * Health-related
appearance) quality of life
(for patients
and carers)
Nature of the |e Disease morbidity As per NICE In line with
condition and patient clinical final scope NICE final
scope
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disability with
supportive care
Impact of the disease
on carer’s quality of
life

Extent and nature of
current treatment
options

Cost to the NHS
and PSS, and
Value for Money

Cost effectiveness
using incremental
cost per quality-
adjusted life year
Patient access
schemes and other
commercial
agreements

The nature and extent
of the resources
needed to enable the
new technology to be
used

e Cost
effectiveness
using
incremental
cost per
quality-
adjusted life
year

e Patient access
scheme
(approved)

e The nature
and extent of
the resources
needed to
enable the
new
technology to
be used

In line with
NICE final
scope; an
approved
patient access
scheme is
included within
this submission

Impact of the
technology
beyond direct
health benefits,
and on the
delivery of the
specialised
service

Whether there are
significant benefits
other than health

Whether a substantial
proportion of the
costs (savings) or
benefits are incurred
outside of the NHS
and personal and
social services

The potential for long-
term benefits to the

As per NICE final
scope
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NHS of research and
innovation

The impact of the
technology on the
overall delivery of the
specialised service

Staffing and
infrastructure
requirements,
including training and
planning for expertise

Special
considerations,
including issues
related to
equality

If the evidence
allows, subgroups
according to whether
the lipodystrophy is
generalised or partial,
or congenital or
acquired, and
according to
presence of
complications
associated with
lipodystrophy
(including diabetes
and
hypertriglyceridaemia)
will be considered

Guidance will be
issued in accordance
with the marketing
authorisation

Guidance will take
any Managed Access
Arrangements into
account

Generalised
and partial
lipodystrophy
populations
presented as
per population
criteria above
Guidance will
be issued in
accordance
with the
appropriate
marketing
authorisation

Guidance will
take any
Managed
Access
Arrangements
into account

Insufficient data
available for
comparator to
allow for any
further sub-
group analyses
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2 Description of technology under assessment

2.1 Give the brand name, approved name and when appropriate,
therapeutic class.

Brand name: Myalepta
Approved name: Metreleptin

Therapeutic class:  Other alimentary tract and metabolism products, amino
acids and derivatives, ATC code: A16AA07(1)

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

Metreleptin (methionyl recombinant human leptin) is an analogue of the human
hormone leptin. Lipodystrophy is characterised by complete or partial loss or
absence of subcutaneous adipose tissue. Adipose tissue plays a key role in
energy metabolism and insulin sensitivity through the control of lipid
metabolism, which is regulated via the secretion of leptin (26).

Metreleptin binds to and activates the human leptin receptor, a Class | cytokine
family receptor, activating various intracellular signalling pathways. This
includes Janus kinase 2 (JAK2)/ signal transducer and activator of transcription
3 (STATS3), insulin receptor substrate (IRS)/phosphatidylinositol 3 kinase
(PI3K), SH2-containing protein tyrosine phosphatase 2 (SHP2)/mitogen-
activated protein kinase (MAPK), and 5’ adenosine monophosphate-activated
protein kinase (AMPK)/ acetyl-CoA carboxylase (ACC), in the central nervous
system and peripheral tissues.

Interestingly, leptin and insulin signalling have similar intracellular pathways
and leptin has rapid effects on glucose - it improves glucose tolerance and
insulin sensitivity - and lipid metabolism independent of body weight regulation.
As such, this reduces the risk of hyperglycaemia and hypertriglyceridaemia
(21), and thus reduces the severity and slows the progression of associated
diseases and complications such as heart disease, liver disease, pancreatitis,
renal failure and insulin resistance.

2.3 Please complete the table below.
Table 2: Dosing Information of technology being evaluated (21)

Pharmaceutical formulation Powder for solution for injection

Method of administration Self-administered subcutaneous injection

Doses 3 mg, 5.8 mg and 11.3 mg powder for solution for
injection
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Dosing frequency

Once daily

Starting dose

The recommended starting daily dose of metreleptin is
based on body weight and sex.

For males and females weighing <40 kg:
e 0.06 mg/kg (injection volume: 0.012 mL/kg)

For males weighing >40 kg:
e 2.5 mg (injection volume: 0.5 mL)

For females weighing >40 kg:
e 5 mg (injection volume: 1 mL)

Average length of a course of
treatment

Chronic therapy, until discontinuation or death

Anticipated average interval
between courses of treatments

Chronic therapy, until discontinuation or death

Anticipated number of
courses of treatments

repeat

Chronic therapy, until discontinuation or death

Dose adjustments

Based on clinical response (e.g. inadequate metabolic
control) or other consideration (e.g. tolerability issues,
excessive weight loss especially in paediatric patients),
the dose may be decreased, or increased to the
maximum dose.

For males and females weighing <40 kg:

e dose adjustments of 0.02 mg/kg are allowed
up to a maximum daily dose of 0.13 mg/kg

For males weighing >40 kg:

e dose adjustments of 1.25 mg to 2.5 mg are
allowed up to a maximum daily dose of 10 mg.

For females weighing >40 kg:

e dose adjustments of 1.25 mg to 2.5 mg are
allowed up to a maximum daily dose of 10 mg.

Abbreviations: kg — kilogram; mg — milligrams; mL - millilitre
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3 Regulatory information

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

Metreleptin was granted a marketing authorisation under exceptional
circumstances by the European Medicines Agency (EMA) on the 29 July
2018". Metreleptin is indicated as an adjunct to diet as a replacement therapy
to treat the complications of leptin deficiency in lipodystrophy patients:

e with confirmed congenital generalised lipodystrophy (Berardinelli-Seip
syndrome) or acquired generalised lipodystrophy (Lawrence syndrome)
in adults and children 2 years of age and above

e with confirmed familial partial lipodystrophy or acquired partial
lipodystrophy (Barraquer-Simons syndrome), in adults and children 12
years of age and above for whom standard treatments have failed to
achieve adequate metabolic control (27).

Amyrt Pharmaceuticals DAC acquired Aegerion on 26" September 2019. The
Marketing Authorisation transferred from Aegerion Pharmaceuticals BV to
Amryt Pharmaceuticals on 28 April 2020.

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

The anticipated date of UK availability is January 2021.

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

Metreleptin was authorised by the EMA under exceptional circumstances on
29" July 2018 and is designated an orphan medicine (21). This authorisation is
consistent with the UK marketing authorisation. Metreleptin was authorised by
the United States (US) Food and Drug Administration (FDA) on 25 February
2014 (28).

3.4 If the technology has been launched in the UK provide information
on the use in England.

Metreleptin has not yet been launched in the UK. However, as part of an Early
Access Programme (EAP), treatment with metreleptin in England is currently

' The market authorisation holder is currently Aegerion Pharmaceuticals B.V, this will transfer
across to Amryt Phama by 17" March 2020.
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provided free of charge by a single centre at Addenbrooke’s Hospital which is
part of Cambridge University Hospitals (CUH) National Health Service (NHS)
Foundation Trust, where there is a service specification (A03/S(HSS)/b) in
place (29). The service specification is for insulin resistant diabetes, which
covers lipodystrophy and includes the use of leptin replacement therapy (29).
Further details of the service specification are provided in Section 8.1.

Furthermore, metreleptin is commissioned by NHS England for the use in
patients with congenital leptin deficiency under a commissioning policy
(reference: 170095P) published in December 2018(30). This is outside the
licenced indication and does not form a population that is under consideration
in this appraisal.

4 Ongoing studies

4.1 Provide details of all completed and ongoing studies on the
technology from which additional evidence relevant to the decision
problem is likely to be available in the next 12 months.

At the time of submission, Amryt Pharmaceuticals is not aware of any
completed or ongoing studies which will provide additional evidence in the next
12 months.

As part of the EMA approval (21), there are requirements for Amyrt to collect
further data, which includes a registry and an efficacy study of metreleptin in
patients with PL. The registry data planned to be being collected in Europe via
European Consortium of Lipodystrophies (ECLip) lipodystrophy disease
registry (31). The purpose of the registry requested by the EMA including all
patients with generalised or partial lipodystrophy treated with metreleptin is to
evaluate the long-term safety and effectiveness of treatment with metreleptin
under routine clinical practice. Table 3 summarises the ongoing studies.

Table 3: Ongoing studies relevant to the decision problem

Study Name Intervention | Population Objectives Reference
Qualip N=75 This study is designed to | Data  on
Baseline explore metreleptin naive | file
analysis covers | lipodystrophy  patients’
adult  patients | experience of
(n=67) lipodystrophy (LD)
e CGL:n=15 | including the subjective
e APL:n=10 burden of the disease,
e FPLD: n=42 | and how it changes over
time. The study will
explore the impact on
adult patients as well as
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children  and

people.

e To identify a core set
of outcome measures
to include in an
assessment of the
subjective burden of
lipodystrophy

e To measure any
change in subjective
burden over time.

young

Addenbrooke’s
data collection

Metreleptin

Patients with GL
or PL (as per
metreleptin
licence)

To collect data in patients
with GL or PL who are
administered metreleptin
post-publication of a NICE
recommendation at the
main centre for care for
patients with
lipodystrophy. This will
include metabolic
outcomes and long-term
complications associated
with  lipodystrophy  at
baseline and every year.

Data on
file

ECLip LD
Disease
Registry

Metreleptin,
Supportive
care

Minimum 246

patients

The registry aims to
provide the basis for an
improved estimate of the
prevalence of
lipodystrophy, patient-
centred clinical
lipodystrophy  research,
e.g. for instance on the
natural course of disease,
management strategies
and outcomes. This
registry has been set-up
in response to the EMA’s
exceptional
circumstances
authorisation of
metreleptin.

(21,31)

Abbreviations: APL - Acquired partial

lipodystrophy;

CGL - Congenital generalised

lipodystrophy; EMA — European Medicines Agency; FPLD — Familial partial lipodystrophy
disease; GL — Generalised lipodystrophy; LD — lipodystrophy; PL — Partial lipodystrophy
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4.2 If the technology is, or is planned to be, subject to any other form of
assessment in the UK, please give details of the assessment,
organisation and expected timescale.

No other UK assessments are ongoing.

5 Equality

NICE is committed to promoting equality of opportunity and eliminating unlawful
discrimination on the grounds of age, disability, gender reassignment, race,
religion or belief, sex, and sexual orientation, and to comply fully with legal
obligations on equality and human rights.

Equality issues require special attention because of NICE’s duties to have due
regard to the need to eliminate unlawful discrimination, promote equality and
foster good relations between people with a characteristic protected by the
equalities legislation and others.

Any issues relating to equality that are relevant to the technology under
evaluation should be described.

Further details on equality may be found on the NICE website
(http://www.nice.org.uk/aboutnice/howwework/niceequalityscheme.jsp).

Please let us know if you think that this evaluation:

e could exclude from full consideration any people protected by the
equality legislation who fall within the patient population for which [the
treatment(s)] is/are/will be licensed;

¢ could lead to recommendations that have a different impact on people
protected by the equality legislation than on the wider population, e.g.
by making it more difficult in practice for a specific group to access
the technology;

e could lead to recommendations that have any adverse impact on
people with a particular disability or disabilities

Amryt Pharmaceuticals DAC does not believe that there are any equality issues
relevant to this evaluation.

How will the submission address these issues and any equality issues
raised in the scope?

Not applicable — no potential equality issues have been identified.
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Section B — Nature of the condition

6 Disease morbidity

6.1 Provide a brief overview of the disease or condition for which the
technology is being considered in the scope issued by NICE. Include
details of the underlying course of the disease, the disease morbidity
and mortality, and the specific patients’ need the technology
addresses.

6.1.1 Disease Overview

Lipodystrophy is an ultra-rare, progressive, chronic disease composed of a
heterogeneous group of congenital or acquired disorders associated with
complete or partial loss of adipose tissue (2). The absence of subcutaneous
adipose tissue leads to a decrease in the level of endogenous leptin and a
reduction in the individual's storage capacity of lipids, which accumulate
ectopically in other organs (32,33).

Leptin deficiency, and the resultant lack of adipose tissue, leads to the early
development of serious metabolic disorders such as insulin resistance leading
to diabetes (defined as HbA1c level >6.5%) or hypertriglyceridaemia (defined
as triglyceride [TG] level >200 mg/dL, [>2.26mmol/L]) (2,5-7), which are
generally difficult to manage as they are refractory to conventional treatment
with hypoglycaemic and hypolipemic agents (5).

The complications resulting from these metabolic disorders together with
ectopic lipid deposition in various organs can lead to early development of
cardiovascular complications and multi-organ damage that may become
irreversible in organs such as the liver (hepatic steatosis, cirrhosis, liver failure),
kidneys (nephropathy, proteinuria, renal failure) and pancreas (acute
pancreatitis), leading to high morbidity, impaired quality of life and premature
death (2,10,11).

The prevalence of the disease has been estimated worldwide at 0.2-1.0
cases/million for GL and 1.7-2.8 cases/million for PL (34). In the UK,
Addenbrooke’s Hospital is the only Reference Centre for Lipodystrophy has

registered ] patients with active lipodystrophy (I EEEzEzEzGD).

The diagnosis of lipodystrophy — based on the history, physical examination,
distribution of body fat tissue and metabolic state of the patient — is complex
(35). Genetic testing or analysis of blood leptin levels neither confirm nor
discount the presence of lipodystrophy. The difficulty of diagnosis together with
the low recognition of the disease (due to its rarity and low exposure to
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clinicians) leads to many patients being diagnosed late when the course of the
disease is advanced and the multi-organ damage may be irreversible (2,5).

6.1.1.1 Generalised lipodystrophy

Congenital Generalised Lipodystrophy (CGL)

CGL, also known as Berardinelli-Seip Syndrome (BSS), is an autosomal
recessive disorder characterised by a generalised lack of subcutaneous
adipose tissue starting at birth or infancy (2). In addition, it is typical for patients
with CGL to display umbilical prominence, muscular appearance with prominent
veins, hepatomegaly, splenomegaly, and precocious puberty (2). The lack of
subcutaneous adipose tissue leads to a leptin deficiency, limited triglyceride
energy storage capacity, and ectopic fat accumulation in organs and muscles
in lipodystrophy patients (32). Multiple genetic causes have been identified,
each with unique clinical features (2) which are displayed in Table 4.

Acquired Generalised Lipodystrophy

AGL, also known as Lawrence syndrome, is characterised by a generalised
lack of subcutaneous adipose tissue — however, in contrast to CGL, patients
with AGL are born with normal fat distribution but progressively lose fat in a
generalised fashion (5). The loss of adipose tissue occurring in childhood or
adolescence, preceded or followed by autoimmune or inflammatory
manifestations and three subtypes of AGL (panniculitis, autoimmune, and
idiopathic) have been proposed. Additionally, lymphoma has been reported to
be associated with AGL and an increased risk of malignancy in these individuals
- may be attributable to autoimmune disease — has been reported (35). AGL
appears to be more common in females (by a ratio of 3 to 1) (2).

The causes of AGL are not fully known. Patients with AGL exhibit similar clinical
features to CGL, including severe lack of subcutaneous adipose tissue,
hepatomegaly, splenomegaly, diabetes, hirsutism and hyperphagia.
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Table 4: Essential Features of Generalised Lipodystrophy

Type

CGL

AGL

Adipose
tissue
distribution

Q

Loss of fat
Loss of fat probable

Loss of fat possible

1 L

Q

Loss of fat
Loss of fat probable

Loss of fat possible

Mean age of
onset

0.3 years (range 0-12)

5 years (range 0-15)

Gender
distribution
(female:male)

2:1

3:1

CGL2: BSCL2 mutations - Most
severe form, patients lack
mechanical and metabolically
active fat; they may also suffer
from mental retardation

CGL3: Caveolin 1 (CAV1)
mutations - Associated with short
stature and vitamin D resistance,
only one patient known

CGL4: Polymerase | and
transcript release factor (PTRF)

Physical o Near complete lack of adipose e Progression of fat loss
Features tissue e Hyperkeratosis
e Muscular appearance o Enlarged liver
e Prominent veins e Hirsutism
e Umbilical prominence
e Precocious puberty
e Acanthosis nigricans
e Hirsutism (in females)
Clinical o Hepatomegaly e Hepatomegaly
Features e Splenomegaly e Splenomegaly
e Diabetes mellitus e Diabetes mellitus
e lrregular menstrual  periods, e Hypogonadism
hyperandrogenism, polycystic e Presence of autoimmune
ovaries, and/or infertility in diseases or panniculitis
females
Subtypes e CGL1: AGPAT2 mutations- e Not fully known
(causes and Patients lack metabolically active
effects) fat
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mutations - Extreme lack of body
fat, associated with pyloric
stenosis

Abbreviations: AGL, acquired generalised lipodystrophy; AGPAT2, 1-acylglycerol-3-phosphate O-
acyltransferase 2; CAV1, caveolin 1; CGL, congenital generalised lipodystrophy; BSCL2, Berardinelli-
Seip type 2; GL, generalised lipodystrophy; PTRF, polymerase | and transcript release factor

Source: Amryt, data on file, 2017 (3); Gupta, 2017 (14); Handelsman, 2013 (5); Garg, 2011
(36); Agarwal, 2003 (37); Brown, 2016 (2).

6.1.1.2 Partial lipodystrophy
Familial Partial Lipodystrophy (FPL)

FPL is characterised by the regional loss of subcutaneous adipose tissue.
Patients with FPL usually have normal body fat distribution up until the
beginning of, or after, puberty, at which point patients will develop the
progressive loss of fat in the arms and legs resulting in a peripheral muscular
appearance and variable fat loss in the abdomen and chest according to
subtype (5). There are various subtypes of FPL, including FPL1 (Kobberling
variety), FPL2 (Dunnigan variety), all the way through to FPL7, the causes and
effects of which are described in Table 5.

Acquired Partial Lipodystrophy (APL)

APL, also known as Barraquer-Simons Syndrome, is distinguishable from other
lipodystrophy syndromes by the unique cephalocaudal progression of
subcutaneous fat loss that is observed (38). It is a very rare disorder. Loss of
subcutaneous adipose tissue begins in the face, and then spreads to the neck,
upper extremities, thorax, and abdomen over a period of months or years. In
addition, APL is more common in females (by a ratio of 4 to 1) and typically
develops during childhood or adolescence (5).
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Table 5: Essential Features of Partial Lipodystrophy

FPL2: Lamin A/C mutations
— Fat accumulation around

neck and reduced leptin
levels

FPL3: Peroxisome
proliferator activated

receptor gamma (PPARG)
mutations

FPL4: Perilipin 1 (PLIN1)
mutations

Type FPL APL
Adipose tissue
distribution ! O O
A i Loss of fat Loss of fat
1 k Loss of fat probable “\ Loss of fat probable
® ®
Loss of fat possible Loss of fat possible
i
@
‘ l Fat sparing |
. B i Fat sparing
Mean age of | 9.9 years (range 0-16) 8.2 years (range 0.5-16)
onset
Gender 2:1 4:1
distribution
(female:male)
Physical e Regional loss of adipose e Fat loss occurs in
Features tissue, usually  around cephalocaudal fashion
puberty, may resemble e Fat accumulation around
obesity or Cushing’s the hips or legs
Syndrome
¢ Acanthosis nigricans
e Hirsutism (in females)
Clinical e Hepatomegaly e Main cause of morbidity is
Features o Hyperphagia chronic renal disease
e Diabetes e Associated with a number of
) , autoimmune diseases
e Hyperandrogenism (in . . o
including dermatomyositis
females) .
and systemic lupus
erythematosus
Subtypes e FPL1: Unknown cause - e Not fully known
(causes and Loss of gluteal and limb fat,
effects) but leptin levels often
unaffected
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e FPL5: Cell-death-inducing
DNA, fragmentation factor
a-like effector ¢ (CIDEC)
mutations

e FPL6: Adrenoceptor alpha
2A (ADRA2A) mutations -
Fat accumulation around
neck

e FPL7: Hormone-sensitive
lipase (LIPE) mutations

Abbreviations: ADRA2A, Adrenoceptor alpha 2A; APL, acquired partial lipodystrophy;
CIDEC, Cell-death-inducing DNA, fragmentation factor a-like effector c; FPL, familial partial
lipodystrophy; LIPE, Hormone-sensitive lipase; PL, partial lipodystrophy; PLIN1, Perilipin 1;
PPARG, Peroxisome proliferator activated receptor gamma

Source: Amryt, data on file, 2017 (3); Gupta, 2017 (14); Handelsman, 2013 (5); Garg, 2011
(36); Brown, 2016 (2)

6.1.2 Underlying course of the disease

The primary feature of lipodystrophy syndromes is the loss of subcutaneous
adipose tissue. The essential metabolic hormone leptin, which is produced by
adipose tissue and also known as the satiety hormone, plays a pivotal role in
energy homeostasis, neuroendocrinology, and metabolism (3,4). The loss of
adipose tissue and resulting leptin deficiency and reduced fat storage capacity
leads to numerous metabolic complications (
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Figure 1). Adipose tissue is the body’s single most important energy storage
site, with excess lipids being primarily stored in the form of triglycerides (3,39).
With adipose tissue loss, storage capacity for triglycerides is easily exceeded,
leading to ectopic fat accumulation in non-adipose tissue, including the
musculature and organs such as the liver, heart, kidney and the pancreas,
insulin resistance, hyperglycaemia, hard to treat diabetes and severe
hypertriglyceridaemia. Excess triglycerides accumulate ectopically in non-
adipose tissue, which may lead to direct lipotoxicity and patient morbidity at a
young age.

Adipose tissue also plays a leading role in energy metabolism and insulin
sensitivity through the control of lipid metabolism and the secretion of leptin (3).
The metabolic consequences of a loss of adipose tissue are driven by the loss
of leptin secretion which adversely affect appetite control (hyperphagia),
immunological and hormonal impairments, and metabolic dysfunction (
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Figure 1).
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Figure 1: Consequences of adipose tissue loss
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Source: Amryt, data on file, (2019) (40)

Leptin has multiple roles in normal physiology including the protection of
peripheral tissues from lipotoxicity and regulating fatty acid metabolism (41).
Figure 2 illustrates the multiple metabolic and endocrine issue caused by leptin
deficiency which are often severe and can have potentially life-threatening

consequences.
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Figure 2: Clinical consequences associated with leptin-deficient
lipodystrophy

LEPTIN

DEFICIENCY

Source: Amryt, data on file (3)

6.1.3 Disease morbidity and mortality

This section provides further details on the range of complications, which
includes:

e Pancreas complications

e Liver disease

e Heart disease

¢ Renal disease

¢ Insatiable hunger and hyperphagia
e Physical appearance
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e Precocious puberty and Infertility
e Premature mortality

The loss of adipose tissue and resulting ectopic accumulation of lipids
throughout the body can cause severe insulin resistance (15). Insulin resistance
in turn leads to a host of conditions including hard to treat diabetes and
hypertriglyceridaemia. Indeed, risk factors for type 2 diabetes include
dyslipidaemia and hypertriglyceridaemia (42), both of which are clinical
characteristics of lipodystrophy (2). In a recent longitudinal study,
diabetes/insulin resistance was identified in 58.3% of GL and PL patients
(n=230) (15). The complications associated with diabetes, such as
cardiovascular disease, retinopathy and neuropathy, are described in further
detail below.

Pancreas complications

6.1.3.1.1 Pancreatitis

Patients with lipodystrophies are predisposed to developing acute pancreatitis
(36) which is associated with increased mortality (43). Hypertriglyceridaemia is
an important aetiology for acute pancreatitis, with data suggesting
hypertriglyceridaemia-associated acute pancreatitis results in worse clinical
outcomes than other acute pancreatitis associated aetiologies (44). This is
supported by Akinci et al (45) who reported that 12.5% of GL patients reported
pancreatitis over their lifetime. Similarly, baseline characteristics of the cohort
in the QuaLip study reported that 17.91% of the adult population in the cohort
(n=67) were diagnosed with pancreatitis. The NIH follow up study found that
prior to metreleptin treatment 39.3% of patients had a diagnosis of acute
pancreatitis, and after metreleptin treatment this number reduced drastically to
only 0.9% of the patient population having a diagnosis of acute pancreatitis.

6.1.3.2 Liver disease

Ectopic fat deposition in the liver and muscle can progress to hepatomegaly,
steatohepatitis, portal hypertension, cirrhosis and liver failure (46). Liver
disease in all its forms (liver failure, gastrointestinal haemorrhage,
hepatocellular carcinoma) is considered a major cause of mortality in
lipodystrophy patients (2). Clinical experts have highlighted that the liver
disease complications observed are analogous to that associated with non-
alcoholic fatty liver disease (NAFLD).

A large retrospective review of liver damage in lipodystrophy by Akinci et al.
(47) found that the liver was the most commonly damaged organ. Among
metreleptin-treated patients (68 GL; 44 PL), damage was present in 91.1% of
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GL and 72.9% of PL patients prior to treatment. In metreleptin-naive patients
(56 GL; 122 PL), liver damage was present in 94% of GL patients and 73% of
PL patients. The most recent and largest review by Akinci et al. (15) again found
that liver abnormalities (including hepatic steatosis, hepatomegaly, cirrhosis)
were the most common organ abnormality (overall sample n=230; 71.7%, GL
subgroup n=81; 87.7%, PL subgroup n=149; 63.1%).

6.1.3.3 Heart disease

The reduced storage capacity in adipose tissue leads to excess triglycerides
accumulating ectopically in non-adipose tissue. Elevated triglyceride levels are
a known risk factor for cardiovascular disease (48). In addition, the resulting
leptin deficiency of adipose tissue loss impacts insulin resistance, which in turn
increase HbA1c levels and hard to treat diabetes and thus associated with
cardiovascular disease, cardiomyopathy and heart failure (Figure 2). Heart
abnormalities, such as coronary heart disease, cardiomyopathy, and heart
failure, have been reported to occur in 30.4% of lipodystrophy patients.

6.1.3.4 Renal disease

Kidney abnormalities are common in lipodystrophy patients as a result of
ectopic fat accumulation in the kidneys and the lipotoxicity that occurs from this
(Figure 2). Akinci et al., in a longitudinal medical chart review study of 56 GL
patients found kidney abnormalities occurred in 50% of patients, including
kidney failure (7.1%) and nephropathy (42.9%) (45). Proteinuria is a type of
nephropathy and is a frequent finding in patients with lipodystrophy (2,49).

In a separate, larger study of 230 GL and PL patients, kidney abnormalities
were found in 40.4% of patients. Specifically, 32.2% experienced nephropathy,
4.3% chronic renal failure, 3.5% End Stage Renal Disease (ESRD), 0.4%
kidney transplant, and 12.2% other (including haematuria, kidney stones,
nephromegaly, renal hypoplasia) (15).

6.1.3.5 Insatiable hunger and hyperphagia

Patients with lipodystrophy, especially generalised forms, are typically
hyperphagic (2). Leptin is a satiety signal, therefore low leptin levels act on the
brain as a starvation signal; patients with lipodystrophy often suffer from to have
insatiable hunger and consecutive hyperphagia which causes distress to
themselves and caregivers alike. Hyperphagia, on the other hand, leads to an
increased caloric intake that, in turn, worsens the metabolic situation and
ectopic fat accumulation (3).

6.1.3.6 Physical appearance

The partial and generalised loss of subcutaneous fat and abnormal fat
distribution can have marked effect on the physical appearance of patients with
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GL and PL which causes distress and reduces quality of life (8). Details of fat
distribution and physical features across lipodystrophy type are described in
Table 4 and Table 5.

6.1.3.7 Precocious puberty and Infertility

Leptin regulates secretion of gonadotropins and gonadal steroids which
influences puberty and fertility. Leptin deficiency from lipodystrophy thus
impacts hormonal balance such that oligo/amenorrhea, decreased fertility, and
polycystic ovary syndrome (PCOS) are common in female partial lipodystrophy
patients. Additionally, early adrenarche, true precocious puberty, or central
hypogonadism may occur in children with generalised lipodystrophy (2).

6.1.3.8 Premature mortality

In a systematic review, the mean age of death is 12.5 years for patients with
CGL, 32.2 years for AGL, 27.8 years for FPL and 22.7 years for APL (14).
Additionally, in a large study by Akinci et al. (15) the average age of death for
patients with GL is 33.8 years and 53.9 years for patients with PL,
demonstrating significant premature mortality. Contributing factors to death
included cardiovascular events, liver disease and pancreatitis.

In a multinational cohort of patients not treated with metreleptin, mortality of
patients with GL is 23.9% at 40 years and 36.6% at 60 years. The leading
causes of death were end-stage liver disease, the most common potential
factor of death, followed by end-stage renal disease, heart failure, and acute
pancreatitis (16).

6.1.3.9 The Patient Need

The current management paradigm for patients with lipodystrophy has been
focused upon symptom management via supportive care including diet and
exercise, conventional therapies for hyperglycaemia and hypertriglyceridaemia.
Brown reports that lipodystrophy patients are refractory to conventional
treatments, especially anti-hyperglycaemic agents, resulting in the use of very
high insulin doses which are ineffective to achieve adequate diabetes control in
many lipodystrophy patients and is simply impractical in a clinical context (13).
This leaves patients at higher risk of disease complications across multiple
organs and premature mortality.

Metreleptin is the first and only causal treatment option to treat the
complications of leptin deficiency in lipodystrophy patients, which has
demonstrated its efficacy and long-term safety, improving survival outcomes by
delaying the progression of organ damage. The improvements observed with
metreleptin treatment at the metabolic level and in other comorbidities are
associated with a statistically significant decrease in the risk of disease
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progression by >50% and >70% in the risk of mortality compared to those
patients not treated with leptin replacement therapy (50).

In addition, the benefit of metreleptin for paediatric patients should be noted.
The prognosis in these patients without adequate treatment is often severe due
to early development of complications and multiorgan damage. Metreleptin has
demonstrated its efficacy and long-term safety in paediatric patients, which
justifies its early intervention given the progressive nature of the disease without
treatment, providing a high benefit in preventing the occurrence of organ
damage and disease progression, as evidenced in the multi-society practice
Guidelines for the Diagnose and Management of lipodystrophy (2,21).

6.2 Please provide the number of patients in England who will be
covered by this particular therapeutic indication in the marketing
authorisation each year, and provide the source of data.

There is limited published data available on the incidence and prevalence of
lipodystrophy in England. However, there are relevant and accurate estimates
available based on Early Access Programme (EAP) data from a decade of
metreleptin use in UK clinical practice at Addenbrooke’s.

. lipodystrophy patients are currently receiving metreleptin at Addenbrooke’s
under the EAP — |l patients with GL and PL, respectively. Of these
patients, some may have initiated metreleptin over a decade ago since the
beginning of the EAP. As the EAP has been running for over 10 years it is
expected that the number of patients on the programme is a good indicator of
the number of eligible patients in the England. Clinicians from Addenbrooke’s
Hospital in England who are involved in the UK EAP have been consulted to
provide an estimate of the number of new GL and PL patients each year who
would be eligible for metreleptin. Based on expert clinical opinion, it is assumed
that l new patients each year would be eligible for metreleptin treatment

()

Please see Section 13.1 for the estimated number of new patients eligible for
metreleptin in England over the next 5 years.

6.3 Please provide information about the life expectancy of people with
the disease in England and provide the source of data.

There is no evidence to indicate the life expectancy of lipodystrophy patients in
the UK, although it is expected data from other countries to be generalisable to
the UK. The complications of lipodystrophy are serious and have catastrophic
consequences leading to premature mortality, occurring at young ages in some
cases. In a systematic review, the mean age of death is 12.5 years for patients
with CGL, 32.2 years for AGL, 27.8 years for FPL and 22.7 years for APL (14).

The data below is sourced from an international chart review which obtained
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patient medical charts at five treatment centres across three countries (Brazil,
Turkey and US). The loss of adipose tissue and resulting ectopic accumulation
of lipids throughout the body can cause severe insulin resistance and other
metabolic abnormalities, which can lead to organ damage and higher rates of
mortality, especially in GL. In a large study by Akinci et al (15) the average age
of death for patients with GL is 33.8 years and 53.9 years for patients with PL,
demonstrating significant premature mortality. Contributing factors to death
included cardiovascular events, liver disease and panc