Innovation Newcastle
N I H R | Observatory University

Health Technology Briefing
January 2024

Olezarsen for treating familial chylomicronaemia
syndrome

Company/Developer lonis Pharmaceuticals Inc
] New Active Substance Significant Licence Extension (SLE)

NIHRIO ID: 34563 NICE ID: Not Available UKPS ID: Not Available
Licensing and Market Availability Plans
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Summary

Olezarsen is in clinical development for the treatment of patients with familial chylomicronaemia
syndrome (FCS). FCS is a rare genetic disorder that causes very high levels of triglycerides, which
is a kind of fat, in the blood. This can lead to serious health problems, including acute and chronic
pancreatitis and type 3c diabetes. Symptoms of this disorder include moderate to severe
abdominal pain, unpredictable and recurrent episodes of acute pancreatitis, liver and spleen
enlargement, reduced cognition, and fatigue. Current treatment options are limited, and an
extremely restrictive, very low-fat diet is critical to help manage symptoms. This can be very
challenging for patients, and often, many still have high triglyceride levels even when the diet is
closely followed. Despite best intentions, patients, clinicians, and caregivers struggle with dietary
control, and the risk of adverse consequences of raised triglycerides remains.

Olezarsen is a medicinal product designed to block the production of apoC-Ill (a protein produced
in the liver that slows the breakdown of fats in the blood) and lower its concentrations to treat
people with FCS. Olezarsen may allow fewer dose administration, with each dose being much
smaller, and still have the effects last longer compared to the usual treatment. If licensed,
olezarsen will offer a new treatment option for patients with FCS.

This briefing reflects the evidence available at the time of writing and a limited literature search. It is not intended to be a definitive
statement on the safety, efficacy or effectiveness of the health technology covered and should not be used for commercial purposes
or commissioning without additional information. A version of the briefing was sent to the company for a factual accuracy check.
The company was available to comment.
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Proposed Indication

For the treatment of familial chylomicronaemia syndrome (FCS) in patients aged 18 years and older who
have a history of pancreatitis.!

Technology

Description

Olezarsen is an N-acetylgalactosamine-(GalNac) conjugated antisense oligonucleotide (ASO) that uses
ligand-conjugated antisense (LICA) technology.?® It is designed to inhibit the production of apoC-Ill for
patients who are at risk of disease due to elevated triglyceride levels, including those with FCS.* ApoC-llI
is a protein produced in the liver that regulates triglyceride metabolism in the blood.?°

Olezarsen is in clinical development for the treatment of FCS. In the phase Il clinical trial (BALANCE;
NCT04568434) olezarsen was administered once every 4 weeks by subcutaneous (SC) injection for 53
weeks with a 13 week follow-up period.! At the end of the study (53 weeks), patients had the option to
enter an open-label extension study (NCT05130450), for an additional 201 weeks which included an up
to 31-day qualification period, a 157-week treatment period, and also a 13-week post-treatment
evaluation period.®

Key Innovation

Current treatment options for people with FCS are limited. The initial supportive treatment option is
centred around dietary changes. This is highly restrictive and can be very challenging for patients,
particularly if diabetes develops. Also, people often still have high triglyceride levels even when the diet is
closely followed.” Olezarsen is a GalNAc-conjugated ASO that targets selectively the hepatic synthesis of
apoC-lll. The GalNAc moiety and linker of olezarsen’s nucleic acid ensure less frequent administration of
significantly lower doses for a longer duration of action compared to standard of care.® Studies have found
that olezarsen treatment improved the lipoprotein profile and reduced atherogenic lipoproteins.®? If
licensed, olezarsen will offer a new treatment option for patients with FCS.

GalNac3-conjugated ASOs, in comparison to unconjugated ASOs, are designed to allow for: increased
targeting of the drug to the desired tissue and cell type, reduced injection volumes due to 20 to 30-fold
increase in potency, and potential for lower, less-frequent dosing based on investigational studies.” 4

Regulatory & Development Status

Olezarsen does not currently have Marketing Authorisation in the EU/UK for any indication.
Olezarsen received an FDA Fast Track designation in January 2023 for the treatment of FCS.°

Olezarsen is currently in phase llI/lll clinical development for the treatment of FCS and severe
hypertriglyceridemia.®’

Patient Group
Disease Area and Clinical Need

FCS is a rare genetic metabolic disorder of lipid metabolism caused by homozygous mutations in the
lipoprotein lipase gene. It is characterised by high levels of triglycerides in the plasma and a build-up of
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chylomicrons (the lipoprotein particles responsible for transporting dietary fat from the intestine to the
rest of the body).” FCS follows an autosomal recessive (biallelic) pattern of inheritance; in most cases
(~90%), monogenic mutations have been found in the lipoprotein lipase (LPL) gene itself.’®!” In cases
without a LPL gene mutation, affected genes include those coding for apolipoprotein C-Il, apolipoprotein
A-V, lipase maturation factor-1, or glycosylphosphatidylinositol-anchored HDL-binding protein 1
(GPIHBP1), which are involved in LPL transport and/or function.'® Symptoms include repeated episodes
of severe abdominal pain, unpredictable and recurrent episodes of acute pancreatitis, liver and spleen
enlargement, and fatigue. Acute pancreatitis is a life-threatening condition for which intensive care may
be needed. Repeated attacks of acute pancreatitis may lead to chronic pancreatitis. Pancreatic damage
and type 3c diabetes can develop as a result of pancreatitis and often makes FCS more difficult to manage.’
In addition, people with FCS are often unable to work, and the condition affects a patient’s independence,
adding to their disease burden.>” In severe cases, patients can have bleeding into the pancreas, serious
tissue damage, infection, and cyst formation, as well as damage to other vital organs such as the heart,
lungs, and kidneys.’

The prevalence of FCS is estimated to be 1 to 2 per million people, which equates to about 55 to 110
people in England.” In England 2022-23, there was 1 finished consultant episode (FCE) and 1 admission
for hyperchylomicronaemia (ICD-10 code E78.3). This resulted in O FCE bed days and 1 day case.'?

Recommended Treatment Options

The National Institute for Health and Care Excellence (NICE) currently recommend volanesorsen for
treating FCS in patients who are genetically-confirmed and at high risk of pancreatitis, and when response
to diet and triglyceride-lowering therapy has been inadequate.”

To keep plasma triglyceride levels low, management consists of severely restricting dietary fat intake
(usually to between 10 g and 20 g daily, about a quarter of the normal daily intake suggested for an adult)
and consuming no alcohol. People with the condition may take several drugs to control pain and other
symptoms of FCS, including corticosteroids, analgesics, anxiolytics, antidepressants, diabetes treatments
and antithrombotic drugs. Due to maintaining a fat-restricted diet, there is also the need to supplement
essential fatty acids (linoleic and alpha linolenic acids) and fat-soluble vitamins (vitamins A, D, E and K). In
addition, treatments for hypercholesterolaemia (such as fibrates, nicotinic acids, and statins) may be
prescribed but are of limited value.’

Clinical Trial Information

BALANCE; NCT04568434, EudraCT 2021-002536-67; A Randomized, Double-
Blind, Placebo-Controlled, Phase 3 Study of AKCEA-APOCIII-LRX Administered
Subcutaneously to Patients with Familial Chylomicronemia Syndrome (FCS)
Phase Ill - Completed

Location(s): 9 EU countries, UK, USA, and other countries

Primary completion date: July 2023

Trial Design Randomized, double-blinded, parallel assignment

Population N=66 (actual); patients aged 18 years and older with diagnosed FCS

Olezarsen was administered once every 4 weeks by subcutaneous (SC) injection

Intervention(s) for 53 weeks with a 13-week follow-up period
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Comparator(

Primary outcome measure:

e Percent Change from Baseline in Fasting TG at 6 Months (average of Weeks
Outcome(s) 23, 25, and 27) compared to placebo [time frame: Baseline and Month 6

See trial record for full list of other outcomes.

The trial met its primary efficacy endpoint with a statistically significant reduction
in triglyceride (TG) levels with the olezarsen 80 mg monthly dose at six months
compared to placebo (p=0.0009); triglyceride lowering continued to improve at
12 months. In addition, olezarsen 80 mg showed a 100 percent reduction in acute
pancreatitis events compared to placebo (O events for olezarsen versus 11 events
for placebo), a key secondary endpoint.*
Results (efficacy) Treatment with olezarsen 80 mg resulted in a >75% reduction in apoC-lll, a
protein produced in the liver that regulates TG metabolism in the blood. In
addition to the 80 mg monthly dose, the study also evaluated a lower 50 mg
monthly dose. Olezarsen demonstrated a dose-dependent effect, with both study
doses showing a substantial reduction in pancreatitis. The lower 50 mg dose did
not reach statistical significance at six months on the primary endpoint of
triglyceride lowering (p=0.0775).4

Olezarsen demonstrated a favourable safety and tolerability profile in the study.
There were more adverse events in the placebo group compared to the olezarsen
groups, primarily due to pancreatitis events. The majority of adverse events in the

Results (safety) olezarsen groups were mild in severity. There was a low incidence of injection site
reactions. No hepatic or renal toxicity events occurred and there were no
clinically meaningful platelet reductions. One death was reported in the study,
which was deemed as not related to study drug.*

Clinical Trial Information

NCT05130450, EudraCT 2021-003280-95; An Open-Label Extension Study of
AKCEA-APOCIII-LRx Administered Subcutaneously to Patients With Familial
Chylomicronemia Syndrome (FCS)

Phase Ill - Active, not recruiting

Location(s): 8 EU countries, UK, USA, and Canada

Primary completion date: January 2025

Trial Design Open label, single group assignment

N=60 (actual); patients aged 18 years and older with diagnosed FCS who

Population participated in trial NCT04568434

Olezarsen administered once every 4 weeks by subcutaneous (SC) injection from

Intervention(s) Week 1 through Week 153.

Comparator(s) No comparator

Outcome(s) Primary outcome measure:
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e Percent Change From Baseline in Fasting TG at 6 Months (Average of Weeks
23, 25, and 27) Compared to Baseline [time frame: Baseline and 6 months]

See trial record for full list of other outcomes.

Results (efficacy)

Clinical Trial Information

NCT05185843, EudraCT 2021-003635-29; An Open-Label Safety Study of
AKCEA-APOCIII-LRX Administered Subcutaneously to Patients With Familial
Chylomicronemia Syndrome (FCS) Previously Treated With Volanesorsen (ISIS
304801)

Phase Il - Active, not recruiting

Location(s): USA, Canada, and Sweden

Primary completion date: March 2025

Trial Design Open label, single group assignment

N=24 (actual); patients aged 18 years and older with diagnosed FCS who are

Population : .
P currently on or previously treated with volanesorsen

Olezarsen administered once every 4 weeks by subcutaneous (SC) injection for

Intervention(s) up to 153 weeks

Comparator(s) No comparator

Primary outcome measures:

e Proportion of Participants with Decrease in Platelet Count by >30% or >50%,
or With Platelet Count Value <50,000/cubic millimetre (mm~*3) [time frame:
Baseline to week 157]

Proportion of Participants with Major or Clinically Relevant Non-major

Bleeding Events [time frame: Baseline to week 157]

Proportion of Participants with Decrease in Estimated Glomerular Filtration

Rate (eGFR) by >30% or >50% [time frame: Baseline to week 157]

Proportion of Participants with Urine Protein/Creatinine Ratio (UPCR) 21000
) milligram (mg)/gram (g) or with Urine/Albumin Creatinine Ratio (UACR) =500

mg/g [time frame: Baseline to week 157]

Proportion of Participants With Alanine Aminotransferase (ALT) or Aspartate

Aminotransferase (AST) >5 x Upper Limit of Normal (ULN) [time frame:

Baseline to week 157]

Proportion of Participants With ALT or AST >3 x ULN and Total Bilirubin > 2

x ULN [time frame: Baseline to week 157]

Proportion of Participants With Total Bilirubin >2 mg/decilitre (dL) [time

frame: Baseline to week 157]

Outcome(s

See trial record for full list of other outcomes.

Resutsefficcy) - ]
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Estimated Cost

The cost of olezarsen is not yet known.

Relevant Guidance

NICE Guidance

¢ NICE highly specialised technologies guidance. Volanesorsen for treating familial chylomicronaemia
syndrome (HST13). October 2020.

NHS England (Policy/Commissioning) Guidance
e NHS England. 2013/14 NHS Standard Contract for Medical Genetics (All Ages). EO1/S/a.
Other Guidance

e Ronald B. Goldberg and Alan Chait. A Comprehensive Update on the Chylomicronemia Syndrome.
October 2020.%°

e James M. Falco. Familial Chylomicronemia Syndrome: A Clinical Guide for Endocrinologists. August
2018.%

Additional Information

lonis Pharmaceuticals Inc did not enter information about this technology onto the UK PharmaScan
database; the primary source of information for UK horizon scanning organisations on new medicines in
development. As a result, the NIHR Innovation Observatory has had to obtain data from other sources.
UK PharmaScan is an essential tool to support effective NHS forward planning; allowing more effective
decision making and faster uptake of innovative new medicines for patients who could benefit. We urge
pharmaceutical companies to use UK PharmaScan so that we can be assured of up-to-date, accurate and
comprehensive information on new medicines.
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