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The Institute for Clinical and Economic Review (ICER) is an independent non-profit research
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stakeholders interpret and apply evidence to improve patient outcomes and control costs. Through
all its work, ICER seeks to help create a future in which collaborative efforts to move evidence into
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action provide the foundation for a more effective, efficient, and just health care system. More
information about ICER is available at http://www.icer-review.org.

The funding for this report comes from government grants and non-profit foundations, with the
largest single funder being the Laura and John Arnold Foundation. No funding for this work comes
from health insurers, pharmacy benefit managers, or life science companies. ICER receives
approximately 20% of its overall revenue from these health industry organizations to run a separate
Policy Summit program, with funding approximately equally split between insurers/PBMs and life
science companies. For a complete list of funders and for more information on ICER's support,
please visit http://www.icer-review.org/about/support/.

About Midwest CEPAC

The Midwest Comparative Effectiveness Public Advisory Council (Midwest CEPAC) — a core program
of ICER — provides a public venue in which the evidence on the effectiveness and value of health
care services can be discussed with the input of all stakeholders. Midwest CEPAC seeks to help
patients, clinicians, insurers, and policymakers interpret and use evidence to improve the quality
and value of health care.

The Midwest CEPAC is an independent committee of medical evidence experts from across the
Midwest, with a mix of practicing clinicians, methodologists, and leaders in patient engagement and
advocacy. All Council members meet strict conflict of interest guidelines and are convened to
discuss the evidence summarized in ICER reports and vote on the comparative clinical effectiveness
and value of medical interventions. More information about Midwest CEPAC is available at
https://icer-review.org/programs/midwest-cepac/.

The findings contained within this report are current as of the date of publication. Readers should
be aware that new evidence may emerge following the publication of this report that could
potentially influence the results. ICER may revisit its analyses in a formal update to this report in
the future.
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1. Introduction

1.1 Background

Hereditary transthyretin amyloidosis (hATTR) is a multi-system illness caused by misfolding deposits
of transthyretin (TTR), a protein produced by the liver that is present in all human serum. TTR is also
known as prealbumin, owing to its electrophoretic mobility. Genetic mutations increase the
likelihood of TTR misfolding into insoluble beta-pleated sheets that deposit in body tissues and
disrupt the function of major organs.

A rare, progressive, and fatal autosomal dominant hereditary disorder, hATTR spans a spectrum of
clinical presentations. These presentations include a predominantly neurologic phenotype
(formerly known as familial amyloid polyneuropathy [FAP]), and a predominantly cardiac phenotype
(formerly known as familial cardiomyopathy), although the majority of cases express both
neurologic and cardiac manifestations. Disease symptoms, age of onset, and rate of progression
are highly variable from patient to patient,! and many patients have both cardiac and neurologic
involvement. In addition, other organ systems may be affected (e.g., gastrointestinal, renal, and
ocular effects), particularly as the disease progresses.! Renal involvement is rare in hATTR, and
most frequently manifests as protein loss in the urine.? The neuropathy-predominant illness affects
at least 10,000 people worldwide, and roughly 3,000-3,500 people in the United States (US).3 # Due
to under-diagnosis and a lack of population-based data, the true number of affected individuals is
likely greater. It is important to distinguish hATTR amyloidosis from wild-type ATTR amyloidosis
(ATTRwt), a disease that is largely restricted to cardiac symptoms. ATTRwt amyloidosis, while
sharing the pathway of TTR misfolding and amyloidogenesis with hATTR, is not heritable, appears to
affect predominantly elderly males, and has a different disease course.

The prevalence of hATTR-associated cardiomyopathy has also been problematic to estimate. Any
one of more than 130-point mutations in the TTR gene can cause this disease, with the most
frequent mutation in the US being the V122| variant. This variant is most common among African
Americans, with a prevalence of 3.4% of the general population.®> Phenotypic penetrance is related
to age, with limited data suggesting that the allele is associated with cardiomyopathy in up to 60%
of clinical cases.>® Based on US Census data, approximately 2.5 million carriers of the V122I allele
are living in the US. Quarta et al. found that the prevalence of overt cardiac disease did not differ
between carriers and non-carriers, possibly because symptoms may present later in life as varying
degrees of heart failure, and there may be other risk factors for heart failure in older individuals
that are unrelated to TTR mutations.® There is some indication that biomarkers are worsened in
carriers, and that carriers may have a higher risk of incident heart failure. However, estimates of
clinical prevalence vary substantially. Estimates of the percentage of patients with overt clinical
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cardiac disease vary widely, from 7 to 80%, depending on age.® Higher estimates of “clinical
penetrance” appear to come from studies with very small samples of carriers.

Outside of the US, the Val30Met is the most common mutation, with the phenotype varying by
region.® Val30Met is the most common TTR mutation in patients with hATTR with polyneuropathy,
especially in Portugal, South America, Sweden, and Japan. Prevalence of the mutation may
approach 1in 1,000 in Portugal, 100 times the prevalence of neurologic-predominant hATTR in the
u.s.’®

Several different tests are used to diagnose hATTR, with laser capture tandem mass spectrometry
considered the gold standard for diagnosis. Demonstration of amyloid deposition on biopsied
tissues also confirms the diagnosis of amyloidosis, but not its etiology. Tissues appropriate for
biopsy include subcutaneous fatty tissue of the abdominal wall (“abdominal fat pad”), skin, gastric
or rectal mucosa, cardiac, sural nerve, and connective tissue from specimens obtained at carpal
tunnel surgery. Anti-TTR antibody staining identifies amyloid deposits as TTR-derived.'® The
specific diagnosis of hATTR may be confirmed with genetic testing. The TTR gene, located on
chromosome 18, has more than 130 mutations that confer disease, including single mutations,
compound heterozygotes, and deletions.!! Approximately 80 mutant TTR gene products are
amyloidogenic.’' The age at onset varies from the second to ninth decade of life.!? For example,
with the Val30met mutation, there is a bimodal age of symptom onset, with persons of younger age
presenting with predominantly neurologic symptoms, and older persons with predominantly
cardiac symptoms.3 The natural history of the illness also varies according to patient sex,
geographic region, and genotype.**

While the neurologic symptoms of hATTR are among the most physically disabling, cardiac
manifestations are most predictive of early death. Circulating misfolded forms of TTR protein and
deposition of TTR-derived amyloid fibrils produce severe sensorimotor disturbances (loss of
sensation, pain, muscle weakness and loss of ambulation) and autonomic dysfunction, altering
control of blood pressure, bowel and bladder function.'> Autonomic neuropathy is also a common
feature resulting in labile blood pressures and debilitating orthostatic hypotension (a drop in blood
pressure when changing position). The cardiac manifestations of hATTR include arrhythmias,
conduction system disease which may require pacemaker implantation, and an enlarged heart
(cardiomegaly) which results in heart failure. If the disease is untreated, median survival for
patients with predominantly neuropathic symptoms is 5-15 years, while patients with
predominantly cardiomyopathic symptoms have a median survival of 2.5-6 years.®*

Few data on health care utilization among patients with hATTR are available. A recent analysis of
patients enrolled in a randomized controlled trial of patisiran found that patients had high rates of
primary and specialty care, emergency department use, and hospitalization in the year prior to
study enrollment. For patients with early-onset symptoms associated with the Val30Met mutation,
researchers have estimated mean lifetime health care costs of 125,645€ ($154,819) per untreated
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patient, although these patients typically do not have cardiac manifestations or their associated
costs.’

There is currently no treatment available that reverses the damage already caused by amyloid
deposits, nor is there any FDA-approved treatment available in the US.

Currently-Available Treatments
Liver Transplantation

The liver produces all of the body’s TTR, with the exception of the brain and eyes. Therefore, liver
transplantation, which removes the abnormal TTR, is one potential treatment. On average, 120
hATTR patients with polyneuropathy receive a liver transplant each year, though this rate has been
declining more recently.'® Limitations of this approach include allograft availability, neurologic and
cardiac disease progression following transplant (e.g. of concurrent hATTR cardiomyopathy at the
time of transplant), and substantial morbidity and mortality associated with transplant itself.
Further, liver transplant benefits only patients with nerve and heart amyloid deposition, such as
those with early-onset of amyloidosis caused by the Val30Met mutation.?® Because the Val30Met
mutation is less prevalent in the US, liver transplant is less frequently utilized in the US than in other
countries.

TTR Stabilizers

Diflunisal, a generic nonsteroidal anti-inflammatory drug (NSAID) which stabilizes transthyretin
tetramers, is available in the US and is used off-label in hATTR. In a randomized trial of 130 patients
with symptomatic hATTR, diflunisal significantly reduced progression of neurologic impairment at
two years and preserved quality of life compared to placebo.?° However, long-term use of diflunisal
is likely limited by risks common to all NSAIDs, such as gastrointestinal bleeding, worsening of renal
insufficiency, and cardiovascular events (e.g., Ml, stroke), and as noted above, diflunisal does not
reverse neurologic or cardiac impairment.

Tafamidis, a TTR stabilizer administered orally once daily, is the only medicine currently approved to
treat stage 1 (early) hATTR neuropathy, and is marketed in the European Union and several South
American and Asian countries.?!?3> However, the US FDA did not approve its use during a filing in
2012, due to limited efficacy data.?* In a randomized, double-blind trial that compared tafamidis to
placebo, the co-primary endpoints were not met in the intent-to-treat population.? Pfizer recently
completed a second trial, a Phase Ill, multi-center, randomized double-blind, placebo-controlled
trial comparing tafamidis 20 mg daily, tafamidis 80 mg daily, or placebo daily (all via oral route).
The primary outcome of the trial is a combination of all-cause mortality and frequency of
cardiovascular-related hospitalizations versus placebo at 30 months. A press release in March 2018
announced that the study has met its primary endpoint. However, the magnitude of the difference
was not described, and results have not yet been presented at scientific meetings or published.
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A recent non-randomized cohort study of TTR stabilizer therapy (both diflunisal and tafamidis) for
ATTR amyloidosis (both hATTR and ATTRwt) demonstrated a mortality benefit with treatment.2®
Whether these results will be reproduced in the aforementioned randomized prospective trial
remains to be determined.

Treatments on the Horizon

Several new treatments for hATTR are currently in preclinical development. These include
investigational monoclonal antibodies designed to target and clear the misfolded TTR amyloid
protein (PRX004, and GSK2135698+GSK2398852)%32* as well as AG10, a small molecule that binds
and stabilizes TTR in the blood.?

Inotersen and Patisiran

There are two investigational agents currently under FDA review for hATTR: patisiran (Alnylam
Pharmaceuticals) and inotersen (Tegsedi,™ Akcea Therapeutics). Patisiran is an RNA interference
(RNAI) therapeutic. Administered by IV infusion every three weeks, patisiran suppresses the
production of both mutant and wild-type forms of TTR by initiating mRNA degradation through the
RNA-Induced Silencing Complex (RISC).??” Inotersen is an antisense oligonucleotide (ASO) that
complexes with messenger RNA (mRNA) that encodes for TTR. A once weekly subcutaneous
injection, inotersen binds TTR mRNA inducing its degradation by RNAase. 3! Inotersen was
approved for use in the European Union in July 2018.32 Seeking more data from the manufacturer,
the US FDA has delayed the approval date for inotersen from July 2018 to a new PDUFA goal date of
October 6, 2018.3% A decision from the FDA on patisiran is expected by August 11, 2018.

In Phase lll clinical trials, both agents significantly improved measures of neuropathy impairment,
the primary study outcome, and health-related quality of life, in comparison to placebo.3%3!
Secondary outcomes included modified body mass index (mBMI; the product of serum albumin
concentration and BMI) and N-terminal pro-B-type natriuretic protein (NT-proBNP), a diagnostic
and prognostic marker in heart failure, both of which have been found to be predictors of survival
in hATTR.3%1637 QOther exploratory cardiomyopathy outcomes (e.g., ejection fraction, left ventricular
size) were also included in the studies and were considered relevant for this evaluation.

As the first TTR gene silencers inhibiting production of the protein inducing hATTR, clinical interest
in the use of patisiran and inotersen is high. However, there may be uncertainties related to the
translation of neurologic outcomes to longer-term clinical benefit, the durability of such benefit,
potential harms of treatment, and the costs associated with the use of these medications.
Uncertainty also remains regarding when to initiate therapy in a genopositive individual, thereby
necessitating treatment for the remainder of the patient’s lifetime with attendant costs and
recalibration of the risk to benefit ratio. Further, it is possible that some TTR is needed in the body
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for other purposes, and that treatments that lower TTR beyond a certain threshold level could

cause harm.

All stakeholders will therefore benefit from a comprehensive review of the comparative clinical
effectiveness, safety, and economic impact of patisiran and inotersen relative to standard care for

hATTR.

1.2 Scope of the Assessment

This report assesses both the comparative clinical effectiveness and economic impacts of patisiran

and inotersen monotherapy for patients with hATTR. The assessment aims to systematically

evaluate the existing evidence, taking uncertainty and patient-centered considerations into
account. To that aim, the assessment is informed by two research components — a systematic
review of the existing evidence and an economic evaluation — developed with input from a diverse
group of stakeholders, including patients and their families, clinicians, researchers, representatives
from patient advocacy organizations, and manufacturers of the agents of focus in this review.
Below, we present the review’s scope in terms of the research questions, PICOTS (Population,
Interventions, Comparisons, Outcomes, Timing, Setting, and Study Design) elements, and an

analytic framework diagram.

Analytic Framework

The general analytic framework for assessment of therapies for hATTR is depicted in Figure 1.1.

Figure 1.1. Analytic Framework: Therapies for Hereditary TTR Amyloidosis (hATTR)

Interventions

Patisiran (ALN-TTROD2)
Inotersen (IOMIS-TTR Rx)
Comparators

Diflunisal / . \
Intermediate Outcomes:

Placebo

Population

Adults with hereditary TTR ___
amyloidosis

AE: adverse event, SAE: serious adverse event

Maodified Meuropathy
Impairment Score +7
[mMNIS+T7)

Norfolk Quality of Life
Diabetic Neuropathy
Madified BMI (mBMI1)
NT-proBMP, left ventricle
mass

FAP stage and PND score /

Key Measures of Clinical Benefit:

Neurologic function

Cardiac function

Changes in ambulation
Health-related quality of life
Mortality

= = & & &
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The diagram begins with the population of interest on the left. Actions, such as treatment, are
depicted with solid arrows which link the population to outcomes. For example, a treatment may
be associated with specific health outcomes. Outcomes are listed in the shaded boxes; those within
the rounded boxes are intermediate outcomes (e.g. neuropathy impairment score), and those
within the squared-off boxes are key measures of benefit (e.g., quality of life). The key measures of
benefit are linked to intermediate outcomes via a dashed line, as the relationship between these
two types of outcomes may not always be validated. Curved arrows lead to the adverse events of
treatment which are listed within the blue ellipse.

Populations
The population of focus for the review was adults with hereditary ATTR (hATTR) amyloidosis.
Interventions

The list of interventions was developed with input from patient organizations, clinicians,
manufacturers, and payers on which drugs to include. The full list of interventions is as follows:

e Patisiran

e |notersen

Comparators

The comparator in clinical trials was placebo, reflecting best supportive care. While not a formal
comparator, we also summarized data on diflunisal due to its off-label use in the condition.
Tafamidis was not deemed to be in scope, however, as it is not currently approved in the US and
the manufacturer has yet to formally file with the FDA for approval.

Outcomes

The outcomes of interest are described in Table 1.1 below.
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Table 1.1. Key Outcomes and Harms

Outcomes Key Harms

Neuropathy (e.g., Modified Neuropathy Significant adverse events

Improvement Score + 7 [mNIS+7])

Modified BMI (BMI x albumin) Adverse events leading to discontinuation

Ambulation/mobility (e.g., FAP stage and PND Injection site reactions

score)

Health-related quality of life (e.g., Norfolk-QOL- Thrombocytopenia (platelet count decrease) causing

DN) significant bleeding

Cardiac function (e.g., echocardiographic Infusion-related reactions

measures , NT-proBNP, NYHA Class)

Mortality Grades 3 and 4 serious adverse events
Death

Timing

Evidence on intervention effectiveness was derived from studies of at least one year’s duration and
evidence on harms from studies of at least three months’ duration.

Settings
All relevant settings were considered, including both outpatient and inpatient settings.
Value Framework Considerations

ICER is assessing the clinical effectiveness and value of inotersen and patisiran for hATTR under a
modified value assessment framework for treatments of ultra-rare conditions (http://icer-
review.org/material/final-ultra-rare-adaptations/) because we believe the assessment meets the

following proposed criteria:

e An eligible population for the treatment indication(s) included in the scope of the ICER
review is estimated at fewer than approximately 10,000 individuals

e There are no ongoing or planned clinical trials of the treatment for a patient population
greater than approximately 10,000 individuals

The conservative estimate is that the US candidate population potentially eligible for treatment
may be as small as 3,000 to 3,500 patients, although the prevalence of truly hATTR-attributable
cardiac amyloidosis is currently unknown. However, key opinion leaders in the field believe drug
approval will lead to identification of twice those numbers of eligible patients.
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1.3 Definitions

Karnofsky performance status: Karnofsky performance status measures a patient's functional
status. With a range from 0 to 100, lower numbers indicate worse status (e.g. 0 is death), and
higher numbers indicate higher levels of function (100 is normal function). This measure is
frequently used to assess functional status among cancer patients.3®

Eastern Cooperative Oncology Group (ECOG) performance status: Assesses a patient’s function
with regard to their ability to care for themselves, perform activities of daily living, walk, and work.
With a range from 0-5, a lower score indicates higher functioning.3?

FAP stage: Coutinho et al developed a clinical staging system for the neuropathy symptoms of
hATTR (formerly termed familial amyloid neuropathy). The scale ranges from 1 to 3, as follows:*®

e FAP Stage 1: Walking without assistance, mild neuropathy (sensory, autonomic, and motor)
in lower limbs

e FAP Stage 2: Walking with assistance, moderate impairment in lower limbs, trunk, and
upper limbs

e FAP Stage 3: wheelchair or bed-ridden, severe neuropathy

Modified BMI (mBMI): the product of BMI (weight in kilograms divided by the square of height in
meters) and serum albumin (g/L). mBMI is a predictor of survival in the predominantly neurologic
phenotype of hATTR (formerly known as familial amyloid polyneuropathy).

Modified neuropathy impairment score +7 (mNIS+7): A composite score measuring motor
strength, reflexes, sensation, nerve conduction, and autonomic function. Two versions of this
composite measure were adapted from the NIS+7 to better reflect hATTR polyneuropathy and have
been used as primary outcomes in inotersen and patisiran clinical trials. Key differences between
these two versions are summarized in Table 1.2. Neither version of the mNIS+7 has a defined
threshold for clinical relevance. A 2-point change has been suggested as the minimum clinically
important difference for the NIS+7;3> however, we were unable to find literature reporting any
validation specific to either version of the mNIS+7. In both scales, a lower score represents better
neurologic function (e.g. an increase in score reflects worsening of neurologic impairment).
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Table 1.2. Modified Neuropathy Impairment Score + 7

mNIS+7 MNIS+7onis

Motor strength 192 points Motor strength 192 points
Reflexes 20 points Reflexes 20 points
QST 80 points Sensation 32 points
NCS 10 points QST 80 points
Postural blood pressure 2 points NCS -18.6 to 18.6 points
Total 304 points HRdb -3.72 to 3.72 points
Maximum score 346.6 points

HRdb: heart rate response to deep breathing, QST: quantitative sensory testing, NCS: nerve conduction score

Norfolk Quality of Life-Diabetic Neuropathy (QOL-DN) questionnaire: Assesses quality of life in
diabetic polyneuropathy. Vinik et al. have validated this scale to assess quality of life in hATTR
patients with neurologic symptoms.*® However, there is no minimum clinically important difference
defined in the literature for Norfolk-QOL-DN.

NT-proBNP: N-terminal pro-BNP (NT pro-BNP) is a fragment of the hormone brain natriuretic
peptide (BNP). The heart releases both BNP and NT pro-BNP in patients with heart failure. Elevated
levels of NTpro-BNP may be used to diagnose heart failure.** While associated strongly with
outcomes in hATTR amyloidosis, the marker is not specific for this disease thus its utility in diagnosis
is limited.

NYHA Class: The New York Heart Association (NYHA) Functional Classification is the most commonly
used heart failure classification system. Ranging from | to IV, the scale measures the severity of a
patient’s heart failure symptoms. Patients with class | heart failure have no limitations of physical
activity, while patients with class IV have symptoms of heart failure at rest.

Polyneuropathy disability score (PND): A five-stage measure of neuropathy impairment ranging
from 0 (no impairment) to 4 (confined to a wheelchair or bedridden).®

o Stage 0: no impairment

. Stage |: sensory disturbances but preserved walking capability

J Stage Il: impaired walking capability but ability to walk without a stick or crutches
J Stage IlIA: walking only with the help of one stick or crutch

. Stage IIIB: walking with the help of two sticks or crutches

. Stage IV: confined to a wheelchair or bedridden

Thrombocytopenia: A low platelet level that can cause bleeding.
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1.4 Insights Gained from Discussions with Patients and Patient Groups

We heard from patients and patient groups that hATTR is a severe disabling illness that profoundly
impacts all aspects of quality of life. Given that the disease may affect multiple organ systems and
may progress rapidly, a wide variety of manifestations may include (but are not limited to) weight
loss, wasting, difficulty walking, and alternating constipation and uncontrollable diarrhea. Patients
with hATTR are frustrated by loss of independence. Not only are patients unable to work, but they
may also have difficulty leaving the house and ultimately, may become bed-bound and unable to
dress, feed, or bathe themselves.

Patients describe a devastating impact of the illness on family life, with members of multiple
generations of the same family affected. Some individuals care for older family members who are
affected while also worrying about children who may later develop hATTR. Patients also voice
concern that in the face of such suffering, there are currently no treatments approved in the US
specifically for hATTR. Current off-label treatments are of limited efficacy, and patients often have
difficulty travelling to a small number of Amyloid Centers of Excellence at academic medical centers
in the US to receive treatment.

1.5. Potential Cost-Saving Measures in Hereditary Transthyretin
Amyloidosis

As described in its Final Value Assessment Framework for 2017-2019, ICER will now include in its
reports information on wasteful or lower-value services. Such services could be reduced or
eliminated to create room in health care budgets for higher-value innovative services (for more
information, see https://icer-review.org/final-vaf-2017-2019/). ICER encourages all stakeholders to

suggest services (including treatments and mechanisms of care) currently used for people with
hATTR or related conditions that could be reduced, eliminated, or made more efficient.
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2. Summary of Coverage Policies and Clinical

Guidelines

2.1 Coverage Policies

To understand the insurance landscape for hATTR treatment, we reviewed National Coverage
Determinations (NCDs) and Local Coverage Determinations (LCDs) from the Centers for Medicare
and Medicaid Services (CMS), and coverage policies and formularies for Missouri’s state Medicaid
program (MO Healthnet) and representative commercial plans (Blue Cross Blue Shield Kansas City,
Cigna Missouri, United Healthcare, CVS Caremark, Anthem Blue Cross Blue Shield, and Aetna) at the
national and regional level. We surveyed each plan’s coverage policies for three pharmacologic
agents for hATTR: diflunisal, inotersen, and patisiran. We were unable to identify coverage policies
for inotersen or patisiran, as they have not yet been approved by the FDA.

We were unable to identify any NCDs or LCDs for diflunisal in CMS regions 6, 7, and 8, which
represent the Midwestern states.*> MO Healthnet, Missouri’s state Medicaid program, listed
diflunisal as a non-preferred agent and requires patients to have a documented adverse effect or
therapeutic failure with ibuprofen, naproxen, or piroxicam before diflunisal will be covered. One
exception to the aforementioned rule is that coverage is provided for patients who are currently
being treated with diflunisal and are adherent (i.e., they do not need to re-attempt therapy with
another agent to receive authorization for diflunisal). Although the policy, as written, applies to the
use of diflunisal for any indication, it is unclear whether this would be the case for hATTR as
diflunisal is used for its ability to stabilize the mutant protein rather than its anti-inflammatory
effect.

Diflunisal was covered as a tier 1 generic drug with no preferred alternative in all surveyed national
and Midwestern commercial plans.*-48

2.2 Clinical Guidelines

There are few available guidelines on the treatment of hATTR or TTR-FAP. These guidelines focused
on the pathogenesis, diagnosis, monitoring, and pharmaceutical treatment of hATTR. Below, we
have summarized a consensus statement from the European Network for TTR-FAP (ATTReuNET)
and a guideline based on the Transthyretin Amyloidosis Outcomes Survey (THAQS).

European Network for TTR-FAP (ATTREeuNET), 2016%°

The 2016 ATTReuNET consensus statement focused on the polyneuropathy that patients with
hATTR experience and did not include guidance related to inotersen or patisiran. Treatment
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recommendations were based on the age, stage of disease, and possibility of liver transplant. For
stage | TTR-FAP tafamidis was recommended, and liver transplant was recommended if disease
progression occurred following treatment. Diflunisal was recommended for stage Il TTR-FAP and, if
liver transplant was contraindicated, as a second-line treatment for stage | patients. Liver transplant
was recommended for stage | TTR-FAP with disease progression on tafamidis, and combined
kidney/liver transplant was recommended for patients with severe nephropathy or
cardiomyopathy. ATTReuNET recommended monitoring, including an annual review of disease
stability for patients on pharmaceutical treatment. If disease stability was achieved, continuation of
current pharmacological treatment was recommended. Conversely, if objective disease progression
was detected, alternative treatments such as liver transplant or enrollment in clinical trials were
recommended.

Ando Y, Coelho T, Berk JL, et al., 2013%>

This 2013 guideline was based on the authors’ opinions and information from THAQS, a TTR
amyloidosis patient registry, and focused on the diagnosis and symptom management of TTR-FAP.
Treatment recommendations were based on stage of disease and possibility of liver transplant but
were limited by a paucity of evidence.

Tafamidis and diflunisal were recommended for patients with stage | TTR-FAP and, in the context of
a clinical trial, for patients whose disease is in stage 0, Il, or lll, or who have had a domino liver
transplant. The guideline recommended that all patients with stage | TTR-FAP be placed on a liver
transplant list.

For stage | patients, the guideline recommended the use of any approved drugs for TTR-FAP
regardless of liver transplant status. The consensus statement notes that diflunisal and tafamidis
may prolong the time to disease progression based on available data, although there was scant data
on the durability of this therapeutic effect. Monitoring is recommended for patients on
pharmaceutical treatment, including disease progression assessment every six months. If objective
disease progression occurred, liver transplant should be considered. The statement did not include
guidance for the treatment of patients with stable disease.
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3. Comparative Clinical Effectiveness

3.1 Overview

To inform our review of the clinical effectiveness of patisiran and inotersen in patients with
hereditary transthyretin amyloidosis (hATTR) in comparison with usual care, we extracted evidence
from available clinical studies meeting our inclusion criteria, whether in published or unpublished
form (e.g., conference abstracts or presentations, FDA review documents). We focused on efficacy,
safety, and effectiveness data in comparison to placebo in our target population of adults age 18
and older with hATTR. Our review focused on assessing the intermediate and long-term outcomes
and harms evaluated in available studies. We sought evidence on the following outcomes:

e Modified Neuropathy Impairment Score + 7 (mNIS+7)

e Norfolk Quality of Life-Diabetic Neuropathy (Norfolk QOL-DN) scores

e FAP stage and PND scores

e Modified BMI (mBMI)

e Mortality

e Cardiac outcomes (e.g., echocardiographic measures, NT-proBNP, NYHA class)
e Adverse events (AEs)

e Serious adverse events (SAEs) and severe adverse events

e Treatment discontinuations due to AEs

e Deaths

When reviewing clinical evidence in ultra-rare populations, ICER acknowledges the challenges of
study design, recruitment, and availability of data on long-term outcomes. As such, we aim to add
specific context to our findings regarding potential challenges in study design, when possible.

3.2 Methods

Data Sources and Searches

Procedures for the systematic literature review assessing the evidence on new therapies for hATTR
followed established best research methods.®>! We conducted the review in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.>? The
PRISMA guidelines include a checklist of 27 items, which are described further in Appendix Table
Al.

We searched MEDLINE, EMBASE, Cochrane Database of Systematic Reviews, and Cochrane Central
Register of Controlled Trials for relevant studies. Each search was limited to English-language
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studies of human subjects and excluded articles indexed as guidelines, letters, editorials, narrative
reviews, case reports, or news items. We included abstracts from conference proceedings
identified from the systematic literature search. All search strategies were generated utilizing the
Population, Intervention, Comparator, and Study Design elements described above. The proposed
search strategies included a combination of indexing terms (MeSH terms in MEDLINE and EMTREE
terms in EMBASE), as well as free-text terms.

To supplement the database searches, we performed manual checks of the reference lists of
included trials and systematic reviews and invited key stakeholders to share references germane to
the scope of this project. We also supplemented our review of published studies with data from
conference proceedings, regulatory documents, information submitted by manufacturers, and
other grey literature when the evidence met ICER standards (for more information, see http://icer-
review.org/methodology/icers-methods/icer-value-assessment-framework/grey-literature-policy/).

Where feasible and deemed necessary, we also accepted data submitted by manufacturers “in-
confidence,” in accordance with ICER’s published guidelines on acceptance and use of such data
(https://icer-review.org/use-of-in-confidence-data/).

Study Selection

We included all relevant randomized clinical trials, nonrandomized comparative studies, and single-
arm or open-label studies of any size if they evaluated efficacy for at least one year and/or harms
for three or more months. We excluded studies with trial populations of less than 50% hATTR
participants (e.g., studies with a mixed population of wild-type amyloidosis and hATTR), and trials
evaluating additional treatments (e.g., tafamidis) without analysis stratified by the treatments, as
such studies were outside the scope of this review. In vitro and non-human studies were excluded,
as were single-dose and pharmacokinetic studies. We excluded conference proceedings and
abstracts reporting data also available in full-text peer-reviewed publications.

Data Extraction and Quality Assessment

Main trial data were extracted directly into Microsoft Word tables (see Appendix C). We extracted
data on patient populations, sample size, duration of follow-up, study design features (e.g.,
randomized controlled trial, open-label trial, etc.), interventions (drug, dosage, frequency, and
schedule), outcome assessments (e.g., timing, definitions, and methods of assessment), results, and
quality for each study. Data were extracted from the full-text articles by a single reviewer and
validated by a second reviewer.

Assessment of Level of Certainty in Evidence

We used the ICER Evidence Rating Matrix to evaluate the level of certainty in the available evidence
of a net health benefit among each of the interventions of focus (see Appendix Figure C1).
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Assessment of Bias

Given the emerging nature of the evidence base for newer treatments, we performed an
assessment of publication bias for hATTR therapies using the clinicaltrials.gov database of trials. We

scanned the site to identify studies completed more than two years ago that would have met our
inclusion criteria and for which no findings have been published. Any such studies may indicate
whether there is bias in the published literature. We did not find any indication of studies
completed more than two years ago that would have met our inclusion criteria and were without
associated publications.

3.3 Results

Study Selection

We captured 64 potentially relevant references through our literature search (date of last search
April 19, 2018), of which three met eligibility criteria. The primary reasons for study exclusion
included non-clinical outcomes (e.g., in vitro studies), lack of outcomes of interest, and duplicate
data found in published literature. We found additional data from 11 publicly-available peer-
reviewed manuscripts, manufacturer press releases, and conference abstracts, posters, and
presentations not yet available through the databases used in our literature review. In all, 19
references were included, of which 15 reported on patisiran trials and four reported on inotersen
trials. In collaboration with one manufacturer, ICER also received one confidential reference
considered to be “academic-in-confidence.” For further information on ICER’s policies on data-in-
confidence, please see: https://icer-review.org/use-of-in-confidence-data/.

Quality of Individual Studies

Using criteria from the US Preventive Services Task Force (USPSTF), we rated the APOLLO study to
be of fair quality due to differential drop-out between treatment groups; the NEURO-TTR study to
be of fair quality based on baseline differences in neuropathy severity between treatment groups;
and one randomized controlled trial of diflunisal to be of fair quality based on differential attrition
between the placebo and diflunisal arms (see Appendix C for details on quality rating criteria).>® We
did not assign a quality rating to non-comparative studies or references obtained from grey
literature sources (e.g., conference proceedings).

Key Studies

We identified single Phase lll trials for inotersen and patisiran, both of which are summarized in
Table 3.1. Differences in the primary outcome measures and trial population (e.g., race, geographic
region, disease severity) precluded direct comparison of the APOLLO and NEURO-TTR trials.
NEURO-TTR evaluated efficacy based on a co-primary endpoint which included a modified
neuropathy impairment score (mNIS+7) that differed substantially from the mNIS+7 used in the
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APOLLO trial (see also Section 1.3). Key differences in the score components (e.g., nerve
conduction component, autonomic function) and total scoring (346.3 vs. 304 points, see Section
1.3) prevented the direct comparison of neurological outcomes between the two trials. As a result,
we present data on inotersen and patisiran efficacy without any direct or indirect comparisons.

Table 3.1 Comparability of Inotersen and Patisiran Randomized Controlled Trials

NEURO-TTR APOLLO
Inotersen Patisiran

Geographic region Geographic region
N. America: 47.7% N. America: 20.9%
Europe: 34.9% Europe: 43.6%
Other: 17.4% Other: 35.6%
Baseline characteristics Race Race
White: 91.9% White: 72.4%
Asian: 2.3% Asian: 23.1%
Black: 2.3% Black: 2.2%
Other: 3.5% Other: NR
TTR genotypet Val30Met: 52.3% Val30Met: 42.7%
non-Val30Met: 47.7% non-Val30Met: 57.3%
FAP staget Stage 1: 67.4% Stage 1: 46.2%
Stage 2: 32.6% Stage 2: 53.3%
Cardiac subpopulation 62.7% 56.0%
Prior use of TTR stabilizers*+ 54.7% 52.9%

NR: not reported, FAP: familial amyloid polyneuropathy, TTR: transthyretin. *APOLLO stratified at randomization
TNEURO-TTR stratified at randomization.

Clinical Benefits
Inotersen

In the NEURO-TTR trial, inotersen treatment slowed the progression of polyneuropathy relative to
placebo and improved neuropathy-related quality of life versus placebo. The statistically
significant treatment difference in mNIS+7 reflected progression in the placebo group and delayed
progression in the inotersen group, though many inotersen patients reported improved
neuropathy scores. Disease stage data was not collected longitudinally in NEURO-TTR. OLE data
suggest sustained delay of progression of polyneuropathy, though neuropathy-related quality of
life gains may not be durable. Cardiac endpoints did not differ statistically between the inotersen
group and the placebo group after 15 months of intervention, though a small single-arm open
label study shows minimal worsening of left ventricular mass.

We included four references evaluating the efficacy and safety of inotersen (Table 3.2). One peer-
reviewed publication 3 and two conference presentations*”*® reported data from the Phase IlI
NEURO-TTR trial, and the fourth, a full text publication,®® included cardiac data from an
investigator-initiated, single-arm, open label trial.
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NEURO-TTR was a Phase lll randomized controlled trial evaluating neurologic function using the
mNIS+7,0nis as the primary outcome after 15 months of treatment.3> Eligibility criteria included FAP
stages 1 and 2, NIS scores between 10-130, positive amyloid biopsy, and genotype-verified TTR
mutations. Patients who previously received a liver transplant or who met criteria for New York
Heart Association (NYHA) heart failure class = 3 were excluded from the trial. Patients using TTR
stabilizers (e.g., tafamidis, diflunisal) prior to study enrollment were required to stop treatment
prior to receiving their first dose of inotersen (14 and 3 days before first dose, respectively). Eligible
patients were randomized 2:1 to receive either once-weekly 300 mg subcutaneous injections of
inotersen or matched placebo. Randomization was stratified by disease stage (FAP Stage 1 vs. 2),
TTR mutation (early-onset Val30Met vs. all others including late-onset Val30Met) and prior use of
TTR stabilizers (tafamidis and/or diflunisal). All patients received vitamin A supplements at the
recommended daily dose.>®> NEURO-TTR is followed by an ongoing open-label extension (OLE)
where all patients will receive inotersen for up to five years.

Table 3.2 NEURO-TTR Baseline Characteristics

NEURO-TTR%
Randomized controlled trial
Duration: 15 months

Inotersen Matched placebo
Baseline characteristics 300 mg weekly by subcutaneous

injection
112 60
223 133
59.0 (12.5) 59.5 (14.1)
35(312) 19 (31.7)
79.2 (37.0) 74.8 (39.0)
48.2 (27.5) 48.7 (26.7)
74 (66) 42 (70)
38 (34) 18 (30)
75 (67.0) 33(55.0)
33 (55) 56 (50)
27 (45) 56 (50)

NR: not reported; SD: standard deviation, matched placebo=identical treatment except study drug. *Stratification
factor at randomization. TNYHA class not reported.

The single-arm, investigator-initiated trial enrolled eight hATTR patients to receive 300 mg of
inotersen weekly by subcutaneous injection for 12 months.>® Patients had a mean age of 63 and
one patient (12.5%) carried the Val30Met mutation.

The inotersen and placebo groups were balanced with regard to previous use of TTR stabilizers, TTR
genotype, quality of life, and age (Table 3.2). There were some differences at baseline noted in the
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available published literature (e.g., sensorimotor and autonomic neuropathy were more severe in
the inotersen group), however, the statistical significance of these differences was not reported.*
The proportion of patients with cardiac symptoms of hATTR was notably higher in the inotersen
group compared to placebo (67% vs. 55%). We found no mention of adjustment for baseline
differences in statistical analyses.

Half of the trial population carried the Val30Met mutation, likely because the trial design focused
on polyneuropathy patients and outcomes; however, the Val122lle mutation, which is the most
prevalent mutation in the US, was largely under-represented (n = 3, 1.7%). Treatment
discontinuations occurred more frequently among inotersen patients compared to placebo (22.3%
vs. 13.3%). Inotersen patients discontinued most commonly due to AEs while placebo patients
discontinued most commonly due to voluntary withdrawal and disease progression (n = 3, 5%
each).®

Mortality

At the time of publication of this draft report, no evidence has been identified on the impact of
inotersen on mortality or survival. Mortality was exclusively reported as a safety outcome (see
Section on harms).

Neurologic Impairment and Quality of Life

NEURO-TTR inotersen patients experienced a statistically significant delay in neuropathy
progression compared to placebo, as measured by mNIS+70nis (least-squares mean [LSM]
treatment difference: -19.7 points, 95% Cl -26.4 to -13.0) (Table 3.3).3> Over 15 months, the
placebo group experienced polyneuropathy progression (mNIS+7 onis: +25.5 points, 95% Cl 20.2 to
30.8) while the inotersen group showed a significantly reduced level of progression (mNIS+7onis
change from baseline: 5.8, 95% Cl 1.6 to 10.0)(Table 3.3).3> Significantly more patients in the
inotersen group experienced mNIS+70nis improvements compared to baseline after 18 months of
treatment (Table 3.3, p = 0.033).3> We also sought data on changes in disease stage, including PND
score and FAP stage; however, no data were publicly available.
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Table 3.3 NEURO-TTR Neurologic Impairment and Quality of Life Outcomes

Inotersen Treatment difference
n=112

Mean change from baseline®”

mNIS+7, points (95% Cl) 5.8 (1.6 to 10.0) 25.5(20.2 to 30.8) -19.7 (-26.4 to -13.0)*

Norfolk-QOL-DN, points (95% Cl) 1.0 (-3.210 5.2) 12.7 (7.4 t0 17.9) -11.7 (-18.3 to -5.1)*

Percent reporting improvementt
mNIS+7 36.5% 19.2% 17.2% (2.4 to 32.1)*
Norfolk-QOL-DN 50.0% 26.9% 23.1% (7.0 to 39.2)*
NR: not reported. *p < 0.001. Negative changes on both mNIS+7 and Norfolk-QOL-DN indicate improvement

tImprovement defined as no increase from baseline #Risk/proportion difference (inotersen-placebo)

Inotersen treatment also improved neuropathy-related quality of life (QOL), as shown by Norfolk-
QOL-DN scores, compared to placebo (Table 3.3, p = 0.0006). Significantly more patients on
inotersen reported improved neuropathy-related QOL after 15 months of treatment compared to
those on placebo (Table 3.3, p = 0.008).3> Statistically-significant improvements in neuropathy-
related QOL favoring inotersen compared to placebo were reported in the physical
functioning/large fiber neuropathy, activities of daily living, and symptoms domains (p < 0.001);
however, improvements in small fiber and autonomic function neuropathy QOL domains were not
statistically significant.>> Neither the mNIS+7onis nor the Norfolk-QOL-DN have a defined threshold
of what magnitude of improvement or worsening is clinically relevant. Benson and colleagues
suggest a 2-point change in the mNIS+7 is the minimum clinically important difference; 3> however,
the sources cited by Benson actually refer to the NIS and NIS+7. As a result, it is uncertain whether
these changes represent meaningful improvements for patients.

Patients who completed NEURO-TTR were eligible to enroll in the open-label extension study to
receive inotersen treatment for up to five years. Data through an additional 52 weeks show
continued delay of polyneuropathy progression in the 54 inotersen patients rolling over to OLE
(mNIS+710nis increased by an estimated 3 points from the end of NEURO-TTR), but suggest
stabilization of neuropathy-related QOL may not be sustained (worsened by an estimated 3.6 points
from the end of NEURO-TTR).>*

Subgroup Analyses

Subgroup analyses by TTR mutation (Val30Met vs. non-Val30Met), disease stage, and previous TTR
stabilizer treatment (i.e., stratification factors) showed a consistent and statistically significant
benefit with inotersen in mNIS+7 0nis (all p < 0.001) and Norfolk-QOL-DN (all p<0.05) versus placebo.
% Likewise, inotersen patients showed benefits in neuropathy and disease-related quality of life
regardless of whether cardiomyopathy was present. Patients with milder disease (FAP stage 1) at
baseline also reported a statistically smaller LSM change from baseline in mNIS+7 (-14.2, 95% CI -
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22.5 to -5.9) compared to patients with more severe disease (-29.1, 95% Cl -40.2 to -18.0; p =
0.035).3°

Cardiac Outcomes

Assessment of cardiac-specific outcomes in this trial was limited as the study was not powered for
these endpoints. NEURO-TTR patients with cardiac involvement were defined as those with an
intraventricular septum thickness > 1.3 cm.® There was no evidence of improvement versus
placebo in global longitudinal strain or other echocardiographic measures, including ejection
fraction, posterior wall thickness, and left ventricular mass, with inotersen treatment after 15
months compared to placebo.3*

In addition, Benson and colleagues reported outcomes related to heart structure and function in an
8-patient, single-arm study. Because this study was uncontrolled, no formal statistical analysis was
reported. At baseline, the seven hATTR patients with available data had a mean LVM (measured by
MRI) of 202 g (standard error of the mean [SEM] + 15). These patients largely showed stable LVM
after 12 months of inotersen treatment.>® Similar stabilization was reported across eight patients in
left ventricle (LV) wall thickness, global systolic strain, and 6-minute walk test (6MWT). All eight
patients had NYHA class data; four improved from class 2 to class 1 and four remained stable in
class 1.

Other Outcomes
Inotersen treatment did not result in significant differences in mBMI compared to placebo.?”
Harms

Five deaths were reported during the study, all of which occurred in the inotersen group, through
15 months of treatment (Table 3.4). Four deaths were considered related to disease progression
and one death was considered possibly inotersen-related. Safety data show two key concerns
with inotersen treatment: thrombocytopenia and glomerulonephritis. Frequent platelet and renal
monitoring implemented during the NEURO-TTR trial suggests thrombocytopenia and decreased
renal function may be monitorable and manageable. AEs considered related to treatment were
more frequently reported by inotersen patients compared to placebo patients.

As described previously, mortality was analyzed as a safety outcome only. Five deaths occurred
during NEURO-TTR, all in the inotersen group. One death was due to intracranial hemorrhage
associated with serious (Grade 4) thrombocytopenia (platelet count less than 10,000/mm3) that
occurred before the implementation of frequent platelet monitoring and four were considered
related to disease progression.3®
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Three SAEs (Grade 4 severity) of thrombocytopenia occurred in three patients, one of whom died
due to intracranial hemorrhage, during the NEURO-TTR trial. 3> One additional inotersen recipient
discontinued study treatment following a non-serious thrombocytopenia event. Decreased platelet
counts (below 140,000 cells/mm?3) were reported in 54% of inotersen patients and 13% of placebo
patients.3®> These decreases developed over several weeks and generally peaked between three
and six months after starting inotersen. Decreased platelet counts (undefined) were also reported
in the investigator-initiated study.>® Other antisense oligonucleotides (e.g., mipomersen
[Kynamro®], nusinersen [Spinraza®], drisapersen) have been associated with thrombocytopenia,
presenting either as a mild decline over time or as a rapid and severe decrease in platelets resulting
in hospitalization.?”*° Safety evaluations of the severe thrombocytopenia events in NEURO-TTR
suggest evidence of an immune-mediated mechanism, and ruled out effects on platelet
production.®®

Three inotersen patients (3%) experienced glomerulonephritis.3®> Two placebo and one inotersen
patients discontinued after meeting defined renal function stopping rules.3®> After identifying this
renal signal, additional monitoring (every two to three weeks) was added to the NEURO-TTR study
protocol.

Table 3.4. Inotersen Harms

Placebo Inotersen
60 100 111,69
23 33 7 (79
13.02) 3632
10 0
I 0 5 (45

C () 55 61
(0 2603
(o 2200
59 1715
L 2O 151
10 1513
5 (13 sl

All data are n (%). NR: not reported, OLE: open label extension. *Data reported include inotersen patients
continuing inotersen treatment and placebo patients initiating inotersen. TInotersen arm treated for
additional 52 weeks, placebo-inotersen treated for first 52 weeks. $¥One death considered possibly drug-
related. § Defined as those reported by > 10% and twice as frequently in inotersen group versus placebo.
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The inotersen group reported higher rates of SAEs (32%) relative to the placebo group (22%) (Table
3.4). Common AEs reported by at least 10% of NEURO-TTR patients and twice as frequently in the
inotersen group versus placebo included thrombocytopenia or platelet count decrease, nausea,
vomiting, fever, chills, and anemia (Table 3.4). Anti-inotersen antibodies were reported in 30.4% of
NEURO-TTR patients.”® These antibodies typically developed after a median of 200 days of
treatment and did not appear to affect drug efficacy, but patients with such antibodies reported
more injection site reactions.’® Injection site reactions occurred following less than 1% of all
injections and resulted in no discontinuations. Injection site reactions were slightly more common
in the investigator-initiated study.>®

A respective 9% and 4% of inotersen-inotersen and placebo-inotersen patients discontinued
inotersen treatment due to AEs in the OLE.>* Rates of SAEs were similar in both groups of patients
(26% among inotersen-inotersen patients vs. 22% among placebo-inotersen patients).>

Patisiran

Data from the APOLLO Phase Il trial show the first evidence of functional improvement, as
measured by patients’ ability to walk. A substantial proportion of patients reported stable or
improved neuropathy stage. APOLLO data demonstrate a statistically significant mean
improvement in neurologic function and neuropathy-related quality of life with patisiran
treatment compared to placebo. About half of patisiran patients showed neurological
improvement by mNIS+7 score. Post-hoc evidence suggests decreased risk of the composite
endpoint of all-cause mortality (based on AE case report forms) and hospitalization among those
with cardiac involvement. Baseline data indicate statistically significant imbalances in TTR
genotype and potentially clinically relevant differences in disease severity with unknown
statistical significance between patisiran and placebo groups, which may impact study
generalizability.

We identified and included 15 references on patisiran trials. One peer-reviewed publication,3* four
conference presentations,>>®2 and four conference posters®*®® presented data from the APOLLO
Phase Ill trial. One peer-reviewed publication reported the results of a Phase Il dose-ranging
study®’, two conference posters and one presentation reported on the Phase Il OLE,®®7° and two
reported findings from the ongoing global OLE study including patients from the Phase Il and Phase
1l trials.®*®>  As noted above, we also received confidential data, reported here as redactions until
these data are made publicly available.

A Phase Il open-label multiple-dose escalation trial evaluating patisiran safety included 29 patients
who received two infusions at one of the following doses: 0.01 mg/kg (n = 4), 0.05 mg/kg (n = 3),
0.15 mg/kg (n = 3), or 0.3 mg/kg (n = 7) every four weeks or 0.3 mg/kg every 3 weeks (n = 12).%” The
subsequent Phase Il OLE included patients who completed the Phase Il dose-ranging study and who
chose to continue receiving patisiran. All patients received 0.3 mg/kg of patisiran by infusion once
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every three weeks for 24 months.®° Primary outcomes included safety and tolerability; mNIS+7
score, cardiac biomarkers and echocardiography were included as secondary outcomes.

APOLLO enrolled 225 hATTR patients ages 18-85 with NIS scores ranging from 5-130. Patients were
required to meet Karnofsky performance status = 60%, PND score <lllb, have anticipated survival of
at least two years, adequate blood counts (e.g. absolute neutrophil count > 1,500 cells/mm3 and
platelet count > 50,000 cells/mm?3, liver function (aspartate transaminase and alanine transaminase
levels < 2.5 x upper limit of normal; total bilirubin levels within normal limits; international
normalized ratio < 2.0), and to be free from hepatitis B and C infection. Patients were excluded if
they had a history of liver transplantation, untreated hyper- or hypothyroidism, HIV infection,
malignancy in the previous two years (except squamous cell carcinoma or carcinoma in situ of
cervix successfully treated), type 1 or 2 diabetes mellitus, uncontrolled cardiac arrhythmia or
unstable angina, acute coronary syndrome within the past three months, NYHA classification > 2, or
receipt of an investigational device or agent. Participants taking diflunisal or tafamidis prior to
enrollment were required to stop stabilizer use 3 and 14 days, respectively, before receiving their
first dose of patisiran.

Eligible patients were randomized 2:1 to receive either a 0.3 mg/kg infusion of patisiran every three
weeks or matched placebo for 18 months. Randomization was stratified by previous TTR stabilizer
use, NIS score (5-49 vs. 50-130), and early-onset Val30Met (defined as before age 50) versus all
other mutations, including late-onset Val30Met. Each infusion in both groups was preceded by an
injection of dexamethasone, oral acetaminophen, an H; blocker, and an Hi blocker. Baseline
characteristics of APOLLO participants are shown in Table 3.5.

The ongoing global OLE study includes 211 patients who completed the Phase Il or Il trials. All
patients enrolled receive a 0.3 mg/kg infusion of patisiran every three weeks, preceded by the pre-
treatment medication described above. Preliminary data available at the time of report drafting
show 44% of included patients have completed 52 weeks of treatment.
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Table 3.5. APOLLO Baseline Characteristics

APOLLO3052%9
Randomized controlled trial
Duration: 18 months

Baseline characteristics Patisiran Matched placebo
0.3 mg/kg by infusion every 3 weeks

148 77
7% 29%
62 (24-83) 63 (34-80)
39 (26%) 19 (24%)
37 (25%) 10 (13%)
62 (41%) 36 (46%)
49 (33%) 31 (40%)
113 (76%) 50 (65%)
27 (18%) 25 (33%)
4 (3%) 1(1%)
1(<1) 0
1(<1) 0
2(1) 1(<1)
80.9 (41.5) 74.6 (37.0)
60.5 (6.0-141.6) 57.0 (7.0-125.5)
59.6 (28.2) 55.5 (24.3)
FAP Stage, n (%)
67 (45%) 37 (48%)
81 (55%) 39 (51%)
0 1(1%)
Cardiac sub-populations, n (%) 90 (61%) 36 (47%)
34 (38%) 16 (44%)
56 (62%) 20 (56%)
56 (38%) 40 (52%)
92 (62%) 37 (48%)
TTR genotype class, n (%)*
13 (9%) 10 (13%)
all others (including late onset Val 135 (91%) 67 (87%)
30Met)
78 (53%) 41 (53%)

NR: not reported; SD: standard deviation; Matched placebo=identical treatment except study drug. *Stratification

factor at randomization, NIS score stratified by 5-49 and 50 to 130

Importantly, we noted several differences between the patisiran and placebo groups at baseline
which may affect the comparability of the two groups (Table 3.5). First, there was a statistically-
significant difference in the proportion of patients with Val30Met (38% of patisiran vs. 52% of

placebo) between the two groups (p < 0.05).3* Second, the mean NIS score among patisiran

patients was 3.5 points higher, indicating more severe impairment, compared to the placebo group.

A difference of 2 points in the NIS score is considered clinically relevant. Patients were stratified at
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randomization by NIS scores < 50 and = 50, however, placebo and patisiran group NIS mean scores
were not compared statistically.3* Third, there was a 14% absolute difference in the proportion of
patients with cardiac involvement between the patisiran (61%) and placebo (47%) groups; this
difference was not assessed for statistical significance.3* These factors suggest the potential for
imbalances in baseline disease severity and natural history between the two groups. Statistical
analysis using a mixed-effects model for repeated measures of the primary, secondary, and
exploratory endpoints adjusted for treatment group, baseline values, visit (month nine vs. 18),
treatment by visit interaction, age at symptom onset as well as for stratification factors (early onset
Val30Met vs. others and previous TTR stabilizer use) and geographic region (North America,
Western Europe, and rest of the world).3*

We also noted a difference in the proportion of patisiran and placebo patients who completed the
study, with 7% of patisiran and 29% of placebo patients discontinuing the study through 18 months
of respective treatment (Table 3.5). Notable differences in reasons for discontinuation included AEs
(9% of placebo vs. 2% of patisiran patients) and disease progression (5% of placebo vs. < 1% of
patisiran patients), defined as a = 24-point increase in the mNIS+7 from baseline and FAP stage
progression relative to baseline at nine months.

Mortality

As with the NEURO-TTR trial of inotersen, mortality was assessed as a safety endpoint only.
However, a post-hoc analysis of mortality and hospitalization data was recently presented (and
additional data provided in confidence) for the cardiac subpopulation. There was an approximate
50% reduction in the composite rate of all-cause hospitalization and mortality (patisiran: -,
placebo - HR: 0.48, 95% CI 0.30 to 0.79) observed for patisiran relative to placebo.>® There was
also a trend reported for the composite of cardiovascular hospitalization and all-cause mortality,
although findings were not statistically significant. However, we identified no analysis of all-cause
mortality alone, nor did we find any description of whether or how baseline differences were
controlled for in this analysis. Furthermore, the trial population had few cardiomyopathy-dominant
patients, which may inadequately represent cardiac outcomes in such patients. Finally, there was
an approximate 50% reduction in the composite rate of all-cause hospitalization and mortality
(patisiran: -, placebo - HR: 0.48, 95% Cl 0.30 to 0.79) observed for patisiran relative to
placebo.>® There was also a trend reported for the composite of cardiovascular hospitalization and
all-cause mortality, although findings were not statistically significant. However, we identified no
analysis of all-cause mortality alone, nor did we find any description of whether or how baseline
differences were controlled for in this analysis. Furthermore, the trial population had few
cardiomyopathy-dominant patients, which may inadequately represent cardiac outcomes in such
patients. Finally, while none of the deaths in APOLLO were considered attributable to study drug,
we note that all deaths in the patisiran arm were attributed to cardiovascular causes, while causes
of death in the placebo arm varied. The significance of this finding is uncertain.?*
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Disease Progression

We also reviewed data on changes in disease stage defined by a patient’s ability to walk (Table 3.7).
We noted differential missing ambulation data for placebo and patisiran patients (22 [29%)] and 10
[7%], respectively); for the former, missing data was due primarily to death or early study
discontinuation.®® We looked at two disease stage measures — polyneuropathy disability (PND)
score and familial amyloid polyneuropathy (FAP) stage — where disease progression is marked by
increasing score or stage (see Section 1.3 for details). Both measures showed similar results,
though neither outcome was analyzed for statistical significance between the patisiran and placebo
groups. FAP stage remained stable in nearly three-quarters (76%) of patisiran patients, and five
patients (3%) reported improved FAP stage (Table 3.7). These findings indicate patisiran is the first
drug to show improvement in the FAP stage. No placebo patients reported improved FAP stage. As
assessed by PND score, ambulation improved in 12 (8%) patisiran patients (Table 3.7).5> Ten of the
12 patients (83%) improved from requiring one or two crutches while walking (PND llla/b) to
walking unimpaired (PND I). No placebo patients reported improved ambulation. Of those whose
ambulation worsened, five times as many placebo patients progressed by two PND stages
compared to patisiran patients (50% vs. 10%, respectively).

Table 3.6. APOLLO Change in Disease Stage from Baseline3%>8

n=148 n=77
FAP Stage*
Improved, n (%) 5(3) 0
No change, n (%) 112 (76) 34 (44)
Worsened, n (%) 21 (14) 21 (27)
PND score*
Improved, n (%) 12 (8) 0
No change, n (%) 96 (65) 23 (30)
Worsened, n (%) 30 (20) 32 (42)
*Missing data for 22 (28.6%) of placebo and 10 (6.9%) of patisiran group, which includes all deaths
before 18-month assessments.

Neurologic Impairment and Quality of Life

After 18 months of treatment in the APOLLO trial, patisiran demonstrated a least-squares (LS) mean
improvement of 34.0 points (95% Cl -39.9 to —28.1) in the mNIS+7 compared to placebo (Table
3.5).3* During this time, patisiran patients improved by a mean of —-6.0 points, while placebo
patients worsened by 28.0 points (Table 3.5).3* Binary analysis (improvement vs. no improvement)
of mNIS+7 score shows 56% of patisiran patients experienced neurological improvement, defined as
decrease in mNIS+7 score, versus 4% of placebo patients (odds ratio: 39.9, 95% Cl 11.0 to 144.4; p <
0.0001)(
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Table 3.5).3* Statistically-significant improvements in mNIS+7 component favoring patisiran were
seen in all five sub-scores covering muscle weakness, sensory function, reflexes, nerve conduction,
and postural blood pressure compared to placebo.3* The treatment effects of patisiran appear to
increase over time; improvement during months 10 to 18 was double that of the first nine months
(4 vs. 2 points).3*

Table 3.7. APOLLO Neurologic Impairment and Quality of Life Outcomes

Phase Il OLE”® APOLLO?**

Patisiran Patisiran Placebo Treatment difference
n=27 n =148 n=77
Mean change from baseline

mNIS+7 (SEM or 95% Cl) -7.0(2.0) -6.0 (1.7) 28.0 (2.6) -34.0 (-39.9 to -28.1)*

Norfolk-QOL-DN (SEM) NR -6.7 (1.8) 14.4 (2.7) -21.1(-27.2 to -15.0)*
Percent reporting improvement (95% CI)+

mNIS+7 70.4%%t 56 (48 to 64) 4(0to 8) OR: 39.9 (11.0 to 144.4)*

Norfolk-QOL-DN NR 51.4 (43 to 59) 10.4 (4 to 17) OR: 10.0 (4.4 to 22.5)*

Abbreviations: SEM=standard error of the mean, NR=not reported, OR=odds ratio. *p < 0.001 Improvement
defined as a change < 0 points. TCalculated from available data.

As a whole, the patisiran group showed improvement in hATTR polyneuropathy compared to
baseline, as demonstrated by reductions from baseline in the mNIS+7 score. It is difficult to be
certain, however, what magnitude of mNIS+7 change is clinically relevant because no previous trial
has used this composite measure, and a minimum clinically important difference has yet to be
defined. Due to the magnitude of neurological impairment progression among placebo patients,
and evidence of mean improvement among patisiran patients, we anticipate these findings are
clinically relevant; however, the magnitude of improvement among patisiran patients is also
approximately equal to the difference between the two groups at baseline.

Preliminary 52-week data from the global OLE show continued delay of neuropathy progression for
patients rolling over from Phase Il extension or APOLLO patisiran groups (additional 21 and 11
months of post-trial treatment, respectively). Twenty-five patients who completed 36 months of
patisiran treatment experienced a 4.1-point mean improvement compared to baseline mNIS+7.7%
Patients initiating patisiran after receiving placebo during APOLLO showed small improvements in
mNIS+7 after 52 weeks of treatment, similar to results seen in APOLLO.”!

Neuropathy-related QOL measured by the Norfolk-QOL-DN questionnaire in APOLLO also
significantly improved after 18 months of patisiran treatment compared to placebo (-6.7 vs. +14.4
points, p < 0.001; decrease reflects improvement, Table 3.6).3% Individual Norfolk-QOL-DN domains
show patisiran patients reported modest improvements in three neuropathy domains after 18
months of treatment: physical function/large fiber neuropathy, symptoms, and autonomic, though
statistical analysis was not available.®° Placebo patients reported worsening Norfolk-QOL-DN scores
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in all five domains; this worsening was the main driver of the differences seen between the
patisiran and placebo groups.®®

Phase Il OLE data showed patients were similarly diverse in age (mean age 61.3) in comparison to
APOLLO patients but had less severe disease (mean mNIS+7 score of 77 [range 3-199]).”' About half
of patients (46.4%) had the Val30Met mutation. Available data showed a mean improvement of 7.0
points in mNIS+7 (standard error of the mean (SEM): 2.0) among the 26 participants with data at 24
months (Table 3.5).7° Tafamidis and diflunisal use were permitted during the study, and 13 (50%)
and 7 (26.9%) patients, respectively, were treated with these stabilizers in combination with
patisiran.”®

Subgroup Analysis

Pre-specified subgroup analyses, including groups defined by baseline age (> 65 vs. < 65 years), sex,
race (white vs. non-white), region, NIS score, genotype, previous TTR stabilizer use, and FAP stage
showed consistent clinical benefits on the mNIS+7 and Norfolk-QOL-DN favoring patisiran over
placebo (p < 0.05), though the subgroup analysis for early onset Val30Met versus all other
mutations did not favor patisiran, as the confidence interval crossed zero.3

Cardiac Outcomes

Cardiac outcomes in the APOLLO trial were evaluated as exploratory endpoints among a subgroup
of patients with a left ventricle wall thickness of > 13 mm at baseline and without a medical history
of aortic valve disease or hypertension. Disproportionately more patisiran patients met these
criteria compared to placebo patients (90 [61%] vs. 36 [47%)], respectively). Baseline characteristics
of patients included in the cardiac subgroup are shown in Table 3.8. We also noted potential
imbalances between the patisiran and placebo patients in the subset with cardiac involvement,
including more severe polyneuropathy (NIS score) and FAP stage 2 patients in the placebo group,
and more patients with NYHA class Il heart failure in the patisiran group (Table 3.8). Patisiran
patients with cardiac involvement were similar to all patients in the trial in baseline polyneuropathy
and disease stage but showed more severe heart failure. Placebo patients had considerably worse
polyneuropathy and disease stage compared to all trial patients.
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Table 3.8 APOLLO Cardiac Subgroup Baseline Characteristics >”>°

Patisiran Placebo All patients
n =90 n =36

Baseline

60 (24-79) 62 (43-80) 62 (24-83)
Val30Met genotype, n (%) 22 (24.4) 12 (33.3) 96 (42.7)
FAP Stage, n (%) Stage 1: 42 (46.7) Stage 1: 13 (36.1) Stage 1: 104 (46.2)

Stage 2: 48 (53.3) Stage 2: 23 (63.9) Stage 2: 120 (53.3)
NYHA Class, n (%) Class I: 34 (37.8) Class I: 16 (44.4) Class I: 110 (48.9)
Class II: 56 (62.2) Class II: 20 (55.6) Class II: 113 (50.2)

Median NT-proBNP (SD), ng/L 756.4 (NR) 845.7 (NR) NR

NR: not reported, NT-proBNP: N-terminal pro-B-type brain natriuretic peptide, SD: standard deviation. *Least
squares mean change from baseline through 18 months.

We reviewed APOLLO NT-pro-BNP data, an exploratory endpoint, as this biomarker has been shown
to predict mortality in hATTR patients with cardiac involvement.?” Increased risk of death with NT-
proBNP levels above 3,000 ng/L at baseline was also demonstrated in APOLLO cardiac patients,
where patients with an NT-proBNP level > 3,000 ng/L (n = 29, 12.9%) had a statistically significant
19.3-fold (95% Cl: 5.9 to 62.8) increased risk of death compared to patients with baseline levels <
3,000 ng/L (n =196, 87.1%).%3

NT-proBNP modestly decreased by a median of 49.9 ng/L with patisiran treatment compared to
increases in blood concentrations (median 320.4 ng/L) in the placebo group. This treatment
difference was statistically significant (difference: 370.2, p < 0.0001);%* however, the median NT-
proBNP concentration in both groups prior to treatment initiation as well as after 18 months of
treatment was below the 3,000 ng/L cut-off associated with increased risk of death (Table 3.8).3%%
Nearly one-third (31.6%) of patisiran patients showed improved NT-proBNP levels (defined as > 30%
and = 300 mg/L decrease at 18 months), nearly half (47.3%) remained stable, and the remaining
patients (21.1%) had higher concentrations of NT-proBNP after 18 months of treatment (Table
3.9).%* However, data on the proportion of placebo and patisiran patients with clinically relevant
NT-proBNP levels (i.e. > 3,000 ng/L vs. < 3,000 ng/L) through 18 months of treatment were
unavailable. Further, data were not available on use of diuretics, which could also lower NT-proBNP
levels.

Cardiac outcome data from APOLLO showed statistically significant improvements (LSM difference
vs. placebo [SEM]) favoring patisiran for mean left ventricle (LV) wall thickness (-0.9 [0.4], p = 0.02)
and left ventricular longitudinal strain (-1.37 [0.56], p = 0.015).3* Data for 10-minute walk test gait
speed showed improvement with patisiran (0.31 [0.04], p < 0.001).3* The proportions of patients
meeting thresholds of improvement and worsened heart structure and function are shown in Table
3.9. The clinical significance of the observed changes and thresholds of improvement is unclear.
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Patisiran and placebo patients had similar left ventricle mass and ejection fraction at baseline, and
no statistically significant differences were seen with patisiran treatment compared to placebo. &

Table 3.9. APOLLO Cardiac Outcomes &

Improved, % 29.1 4.0

Mean LV wall thickness* Stable, % 64.6 88.0
Worsened, % 6.3 6.3

Improved, % 21.3 8.0

Mean global longitudinal straint Stable, % 53.4 48.0
Worsened, % 25.3 44.0

Improved, % 31.6 0

NT-proBNP* Stable, % 47.3 41.7
Worsened, % 21.1 58.3

*Improved defined as > 2 mm decrease and worsened defined as > 2 mm increase from baseline thickness.
Improvement defined as > 2% decrease and worsened defined as > 2% increase from baseline strain. Improved
defined as = 30% + 300 ng/L decrease and worsened defined as = 30% + 300 ng/L increase from baseline NT-
proBNP.

Finally, as described earlier, we found post-hoc evidence of a trend towards reduction in cardiac
hospitalizations (patisiran; -, placebo: -), the composite rate of cardiac hospitalization and
all-cause mortality compared (patisiran: -, placebo -) to best supportive care (p = NS), and
an approximate 50% reduction in the composite rate of all-cause hospitalization and mortality
(patisiran: | placebo [ HR: 0.48, 95% €1 0.30 t0 0.79).59

Additional Outcomes

Modified BMI data showed patisiran patients experienced statistically significant stabilization of
nutritional status compared to placebo (LSM treatment difference: 115.7 kg/m? x g/L, p < 0.0001).34
Considerably more patisiran patients showed improved mBMI, defined as > 0 kg/m? x g/L,
compared to placebo (41% vs. 7%, respectively), though results of statistical testing were not
reported.®? There is no definition of the minimal change in mBMI that is clinically important.

Harms

Data from APOLLO indicate treatment discontinuations due to AEs were more common among
placebo than patisiran patients through 18 months of treatment. Most AEs were mild or
moderate. The most common AEs reported in APOLLO were peripheral edema and infusion-
related reactions; the latter led to treatment discontinuation in one patient.

No treatment-related deaths were reported during any of the patisiran trials. A total of 13 deaths
were reported during the APOLLO trial. All deaths in the patisiran group were due to cardiovascular
causes, while reasons for death in the placebo arm varied. This significance of this observation is
unclear; however, all deaths in both groups were considered consistent with the natural history of
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the disease.3* Among patients with cardiac hATTR involvement, the rates of cardiac AEs (28% vs.
36%) and cardiac SAEs (14% vs. 13%) were similar between the patisiran and placebo groups, while
cardiac arrythmias were less common among patisiran patients (19% vs. 29%).

AEs reported more frequently by patisiran than placebo patients included infusion reactions and
peripheral edema (Table 3.10); all of these AEs were deemed mild to moderate. The rate of
infusion-related reactions decreased over time. 34

Table 3.10. Patisiran Harms

Phase Il OLES-64 APOLLO3* Global OLE”*

Treatment group Patisiran Placebo Patisiran Patisiran
n=25 n=77 n =148 n=211

Treatment duration Up to 48 months 18 months Up to 48 months
Any adverse event 25 (100) 75 (97) 143 (97) 189 (90)
Serious adverse event 6 (24) 31 (40) 54 (36) 55 (26.1)
Severe adverse event 3(12) 28 (36) 42 (28) 38 (18)
Discontinuations due to adverse event 0 11 (14) 7 (5) 16 (8)

0 6(8) 7 (5) 11 (5)
Common Adverse Events
Peripheral edema 3(11) 17 (22) 44 (30) NR
Infusion-related reactions 6(22) 7 (9) 28 (19) NR (10)
7 (25) NR NR NR
NR: not reported. All data reported are n (%). *Median of 12 months; range of total treatment between 12-39
months

Global OLE data show a similar rate of AEs leading to study withdrawal among patients on patisiran
in the OLE study compared to patients treated with patisiran during the APOLLO study (8% vs. 5%),
and a much lower rate of discontinuation compared to placebo treatment during APOLLO (Table
3.10).”* Infusion-related reactions were less common in the Phase Il dose-ranging study and global
OLE study compared to the APOLLO trial (10% vs. 19%) (Table 3.10).%%* Limited Phase Il OLE data
suggest the frequency of flushing (7/20, 35%) and infusion-related reactions (5/20, 25%) is higher in
patients taking patisiran plus a TTR stabilizer compared to patisiran alone (0/5 for both harms).®°

Diflunisal

Diflunisal, a TTR stabilizer, is frequently used on an off-label basis for hATTR in the US. We found
one randomized, double-blind, placebo-controlled trial evaluating the efficacy of diflunisal in
treating hATTR polyneuropathy. 2° Inclusion and exclusion criteria were similar to NEURO-TTR and
APOLLO. Eligible patients were randomized 1:1 and stratified by Val30Met versus non-Val30Met
mutation to receive either 250 mg of diflunisal or placebo twice daily for 24 months.
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At baseline, the diflunisal and placebo groups were balanced on age, sex, race, TTR genotype
(Val30Met vs. non-Val30Met), mBMI, and quality of life assessed by the Short-Form 36 (SF-36)
questionnaire. 2° The placebo group (n = 66) had slightly more severe polyneuropathy, as assessed
by PND score, NIS+7 score, and NIS score compared to the diflunisal group (n = 64). There were no
statistically-significant differences between the groups in any of the neuropathy measures.
However, we consider this study to be of fair quality due to a high rate of study discontinuation that
was differential between study arms.

Approximately half of the study population discontinued treatment prior to the study conclusion at
24 months, and more placebo patients discontinued treatment compared to diflunisal patients
(40% vs. 24%).%° Study discontinuation was associated with increased disease severity and
worsened QOL measured by the SF-36 questionnaire at 12 months compared to those continuing
study treatment (p = 0.023 and 0.002, respectively). The most common reasons for study
discontinuation were disease progression and receipt of liver transplant.

Although both groups experienced progression of polyneuropathy, additional longitudinal analysis
of the intention-to-treat (ITT) (n = 130) population showed diflunisal patients experienced
significantly less neuropathy progression as assessed by the NIS+7 score compared to placebo
patients at both 12 months (treatment difference: 6.4 points, 95% Cl: 1.2 to 11.6) and 24 months
(Table 3.11). Likewise, QOL measured by the SF-36 showed modest but statistically significant
improvement in QOL related to physical symptoms for diflunisal patients compared to placebo after
24 months of treatment.

Table 3.11. Diflunisal Efficacy

Diflunisal Placebo Treatment difference
n =64 n =66

Longitudinal analysis (ITT)
NIS+7 (95% ClI) 8.2 (2.9to0 13.6) 26.3 (20.2 to 32.4) -18.0 (9.9 to 26.2)*
SF-36 Physical (95% Cl) 1.2 (-1.2t0 3.7) -4.9 (-7.6to -2.1) -6.1(-9.8to -2.5)*
SF-36 Mental (95%) 3.5(0.4t06.7) -0.9 (-4.4t0 2.5) -4.5(-9.2t00.2)
All data reported are mean change from baseline through 24 weeks. *p <0.001

Sensitivity analyses (e.g., multiple imputations, last observation carried forward, and “worst case
scenario imputation”) demonstrated similar findings to the longitudinal analysis. Two-year
responder analysis, which compared treatment response (< 2-point increase in the NIS+7) to
treatment failure (increase of > 2 points), showed diflunisal patients experienced significantly less
disease progression compared to placebo (p =0.007). Finally, analysis of patients completing study
treatment also showed statistically and clinically significant benefits for NIS+7 scores, with a
magnitude of treatment difference similar to that found in the longitudinal analysis (7.1 points, 95%
Cl3.2t011.1, p<0.001). The drug effect was evident across mutation, sex, study sites, and severity
of neurologic disease at enrollment.
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Three additional single-arm, open-label studies were included per our PICOTS criteria. Two
additional references reported outcomes for primarily late-onset Val30Met Japanese patients and
showed findings similar to the trial described above. In addition, a single-arm, open-label study of
late-onset hATTR patients with moderate to severe polyneuropathy with cardiac involvement
showed PND score worsened by one stage in 8 of 18 patients (44%) through 24 months of diflunisal
treatment.”® Cardiac progression was reported to occur in 2 of 21 patients; however, the
conference abstract did not define “progression” or provide details on the differing number of
participants in each group.”?

Harms

Randomized controlled trial data showed no differences in treatment-related AEs or SAEs.?° Four
(6%) diflunisal and two (3%) placebo patients discontinued treatment due to treatment-related
AEs.?% Four (6%) diflunisal and nine (14%) placebo patients died during the 24-month follow-up
period, with 12 of 13 deaths occurring off study drug.?® Cardiac outcomes data for the diflunisal
study have not been reported. In general, long-term use of diflunisal is often limited by risks
common to all NSAIDs, such as gastrointestinal bleeding, worsening of renal insufficiency, and
cardiovascular events (e.g., Ml, stroke).

Controversies and Uncertainties

Historically, hATTR has been diagnosed as two separate conditions affecting two separate organ
systems. As a result, most literature details the two predominant manifestations — polyneuropathy
and cardiomyopathy—in isolation, and there is little, if any, literature regarding how these two
pathologies of a multi-system disease interact. For example, cardiac-related QOL in hATTR patient
populations is largely under-researched, while polyneuropathy-related QOL was collected by nearly
all the studies included in our search. Additionally, many of the studies we identified through our
search evaluated primary outcomes related to polyneuropathy rather than cardiac involvement,
which provides limited statistical power to identify treatment differences in cardiac outcomes in
clinical trials.

We identified uncertainties pertaining to clinical data for patisiran and inotersen. Second, due to
the lack of validated thresholds for the mNIS+7 assessment and neuropathy-related QOL, data from
the NEURO-TTR and APOLLO trials must be interpreted without a context of what constitutes a
clinically relevant improvement. Older neuropathy impairment assessments (e.g., NIS and NIS+7)
do have established minimal clinically important differences defined; however, these assessments
were judged to be unable to adequately reflect polyneuropathy symptoms resulting from hATTR.7*
Furthermore, because the mNIS+7 is a composite measure of motor, autonomic, and sensory
function, total score changes provide a coarse measurement of total neuropathy rather than
specific sensory, autonomic, and motor nerve function. As a result, it is difficult to extrapolate
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mNIS+7 score changes into clinical changes, particularly for a patient population with a diverse
spectrum of polyneuropathic symptoms.

Generalizability of APOLLO and NEURO-TTR study findings is potentially limited based on trial design
and populations. First, only 20% of APOLLO and 48% of NEURO-TTR participants were from the US,
which has a different genotype mix than other regions; therefore, findings of these trials may not
be generalizable to the US population. Both trials included very few patients with the most
common mutation in the US, Val122lle. The NEURO-TTR and APOLLO studies included a respective
three (1.7%) and two (0.9%) Val133lle patients.3%3! Inclusion of very few patients with the Val133lle
mutation may be due in part to both trials’ inclusion criterion of polyneuropathy-predominant
hATTR. Thus, neither trial is representative of the US hATTR and cardiomyopathy-predominant
hATTR populations. Second, liver transplant recipients and individuals who were currently receiving
treatment with TTR stabilizers (and did not wish to stop such treatment) were excluded from both
trials. Thus, findings may not be generalizable to such patients, and the safety and efficacy of
treatment in these patient populations is unknown. While limited Phase Il data suggest combination
treatment with patisiran and tafamidis and/or diflunisal does not reduce patisiran’s
pharmacological activity in reducing serum TTR, further study is required.®’

We also noted differential discontinuations in the APOLLO trial: 29% of placebo patients
discontinued compared to 7% of patisiran patients. Most of the placebo patients discontinued prior
to the 18-month assessments, and a higher proportion of placebo patients discontinued due to AEs
and disease progression compared to patisiran patients. However, nearly half of all
discontinuations were otherwise unexplained patient withdrawals, which limits our understanding
of why placebo patients discontinued study treatment. Differential study discontinuations may
have under- or over-estimated the treatment difference between patisiran and placebo in key
outcomes and may not reflect true treatment benefits in hATTR patients; the interaction of these
effects and the treatment group imbalances noted above are also unclear.

Due to the chronic and progressive nature of hATTR, long-term use of patisiran and inotersen is
expected. Both inotersen and patisiran trials were of relatively short duration, however, which
provides limited information on the safety of long-term use of these new drugs. Patisiran trials, for
instance, included premedication with steroids and anti-histamine drugs. Long-term use of steroids
is associated with many adverse effects, including an increased risk of infection, osteoporosis, and
early cataracts. Furthermore, both inotersen and patisiran reduce transthyretin protein levels by
80-90%. 827 Transthyretin functions as an indirect vitamin A (via retinol binding protein) transport
protein. Patients who took patisiran in the Phase | trial experienced decreased vitamin A levels.”®
Both the NEURO-TTR and APOLLO trials required patients to take daily vitamin A supplements.

Long-term safety is also a key uncertainty. If approved, patisiran would be the first RNAi
therapeutic approved by the US FDA, and the long-term effects of RNA interference are unknown.
Inotersen would join three other approved antisense oligonucleotide drugs. Additional
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investigational antisense oligonucleotides (e.g., volanesorsen) have also been shown to induce
thrombocytopenia, similar to inotersen.**° The mechanism of ASO-induced thrombocytopenia has
not been identified, though some suggest platelet activation, anti-platelet immunogenicity, and
dose-dependent effects not seen with more commonly used lower doses may explain this adverse
effect.t®

3.4 Summary and Comment

Limitations of inotersen and patisiran clinical evidence include study populations that limit the
generalizability of clinical outcomes to all hATTR patients, clinical outcome measures (mNIS+7 and
Norfolk-QOL-DN) without defined thresholds for clinical significance, limited functional outcomes
such as disease stage progression, and limited data on patients with cardiac involvement, especially
among cardiac-dominant patients who are at a higher risk for mortality than patients with
neuropathy-predominant hATTR. For both medications, we were unable to interpret the clinical
relevance of changes in polyneuropathy measured by the mNIS+7 and neuropathy-related quality
of life (Norfolk-QOL-DN) without established thresholds for meaningful clinical change.
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Figure 3.1. ICER Evidence Rating Matrix
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A = “Superior” - High certainty of a substantial (moderate-large) net health benefit
B = “Incremental” - High certainty of a small net health benefit
C = "Comparable”- High certainty of a comparable net health benefit
D = “Negative”- High certainty of an inferior net health benefit
B+ = “Incremental or Better” - Moderate certainty of o small or substantial net health benefit, with high
certainty of at least @ small net health benefit
C+ = “Comparable or Better” - Moderate certainty of o comparable, small, or substantial net health benefit,
with high certainty of at least a comparable net health benefit

P/ = "Promising but Inconclusive® - Moderate certainty of a comparable, small, or substantial net health
benefit, and a small (but nonzero) likelihood of o negative net health benefit

C- = “Comparable or inferior” - Moderate certainty that the point estimate for comparative net health
benefit is either comparable or inferior

I = “Insufficient” - Any situation in which the level of certainty in the evidence is low

Despite these limitations, we found the following in our review of the clinical evidence:
Inotersen

e Statistically-significant delay of polyneuropathy progression over 15 months of treatment
compared to best supportive care (placebo), with approximately 37% of patients reporting
improved polyneuropathy by mNIS+7onis.

e Statistically significant stabilization of neuropathy-related quality of life versus best
supportive care.

e No evidence of stabilization or reversal of measures of disease progression (e.g., FAP, PND).

e Potential for continued delayed progression of polyneuropathy and declines in neuropathy-
related quality of life through nearly two years of inotersen treatment.
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e No data on patient-centered cardiovascular outcomes
e Potential safety signals including thrombocytopenia and glomerulonephritis. One of five
deaths among inotersen patients in NEURO-TTR is considered possibly drug-related.

We found no data on changes in disease progression from the NEURO-TTR trial. Likewise, we were
unable to find any data on pertinent cardiac outcomes which significantly affect patient survival.
Finally, identified safety concerns add uncertainty to the degree of net health benefit compared to
best supportive care. In summary, we have moderate certainty of a small or substantial net health
benefit, and a small (but not non-zero) likelihood of a net harm because of the safety uncertainties,
compared to best supportive care, and therefore rate the clinical evidence for inotersen to be
promising but inconclusive (“P/1”).

Patisiran

e First drug to show improvements in disease stage, with most patients experiencing at least
stabilized disease progression, as measured by FAP stage.

e Baseline imbalances in TTR genotype and clinically relevant differences in disease severity
(based on NIS) between patisiran and placebo groups, which may impact study validity and
generalizability.

e Mean improvement in polyneuropathy (mNIS+7), and neuropathy-related quality of life
(Norfolk-QOL-DN), with statistically significant differences compared to best supportive care
(placebo).

e Statistically significant evidence of lowered cardiac biomarker (NT-proBNP) with unclear
clinical relevance.

e Post-hoc evidence of a statistically significant reduction in the composite rate of all-cause
hospitalization and mortality compared to best supportive care among patients with cardiac
involvement.

e Ingeneral, a decreased frequency of AEs compared to best supportive care.

Patisiran is the first drug for hATTR with evidence of improved disease progression, polyneuropathy,
and neuropathy-related quality of life. We found evidence of improvement in the cardiac marker
NT-proBNP, which may or may not translate into decreased risk of death, and by post-hoc cardiac
hospitalization and mortality analysis, which suggests reduced rates of cardiac events, though the
trial population may underrepresent hATTR cardiomyopathy-dominant patients. In summary, we
have moderate certainty of a substantial net health benefit with high certainty of at least a small
net health benefit compared to best supportive care, and rate the clinical evidence for patisiran to
be incremental or better (“B+").
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4. Long-Term Cost Effectiveness

4.1 Overview

The objective of this model is to estimate the cost-effectiveness of patisiran and inotersen
compared to best supportive care (BSC). The trial for inotersen versus placebo (NEURO-TTR)
featured a somewhat different group of patients compared to the trial for patisiran versus placebo
(APOLLO). Differences in the primary outcome measures (i.e., different modifications of mNIS+7)
and trial population (e.g., race, geographic region, disease severity) precluded direct comparison of
the APOLLO (patisiran) and NEURO-TTR (inotersen) trials. As a result, we developed separate
Markov models comparing patisiran and inotersen to BSC. Both models use life-years (LYs) and
quality adjusted life years (QALYs) as the outcomes of interest. In keeping with ICER’s value
framework for ultra-rare conditions, two separate base cases were conducted. The first base case
analysis takes a healthcare sector perspective (i.e., focus on direct medical care costs only), and a
lifetime horizon using a 3% discount rate for both costs and outcomes. Productivity losses are
included in a modified societal perspective analysis for a separate base case.

4.2 Methods

Figure 4.1 depicts the analytic framework for the economic evaluation models developed in
Microsoft Excel 2016 (Microsoft Corporation, Redmond, WA).
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Model Structure
The model uses one-month cycle lengths over a lifetime horizon.

Figure 4.1. Model Framework

Polyneuropathy with Severe
Polyneuropathy Cardiac Involvement

a FAP Stage 1 ] FAP 1 with O
NT-proBNP > 3,000

FAP 2 with O
O[ FAP Stage 2 Death NT-proBNP > 3,000

FAP 3 with O
FAP Stage 3 NT-proBNP > 3,000

Severe cardiac involvement (NT-proBNP > 3,000) is estimated based on its prevalence as a baseline
characteristic in the available clinical evidence; therefore, patients are assumed to have such
involvement at the start of the analysis, and it is not developed or resolved through the course of
the disease. This is depicted in the Model Framework figure by the absence of any arrows directly
connecting the “Polyneuropathy” states (on the left) with the “Severe Cardiac Involvement” states
(on the right). The dashed lines pointing upward illustrate that new treatments being evaluated
have the potential for FAP Stage regression (i.e., improving functioning as indicated by transitioning
from a higher FAP Stage to a lower FAP Stage). Previous economic evaluations of treatments for
hATTR have used models featuring FAP disease stages. Research reporting a high mortality hazard
ratio for patients with NT-proBNP > 3,000 motivated introducing a separate set of disease states to
keep track of the increased cost, decreased quality of life and elevated mortality associated with
elevated levels of this biomarker. We explore the impact of potential treatment-induced reductions
in the number of individuals with severe cardiac involvement in both sensitivity and scenario
analyses.
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Target Population

The target population for this economic evaluation was adults with hATTR, with an indication for

treatment with patisiran or inotersen. Since differences in the primary outcome measures and trial

populations (e.g., disease severity) precluded direct comparison of the APOLLO and NEURO-TTR

trials, there are two separate cohorts for the base case models—one for each drug, with

characteristics based on each trial’s baseline population (Table 4.1). Note that the proportion with

severe cardiac involvement was available in APOLLO but not in NEURO-TTR, so an estimate was

calculated based on the ratio of prevalence of any cardiac involvement in both trials (see detailed

calculation below).

Table 4.1. Base-Case Model Cohort Characteristics

Primary Source

For the patisiran model:

Mean age 62

26%
FAP Stage 1 46.2%
FAP Stage 2 53.8%
Severe Cardiac Involvement
12.9%

(NT-proBNP > 3,000)

Adams et al.3*
Adams et al.?*
Adams et al. 3*
Adams et al.3*

Slama et al.®?

For the inotersen model:

=z

Severe Cardiac Involvement
(NT-proBNP > 3,000)

14.2%

Treatment Strategies

Benson et al.®

Benson et al.®

Benson et al.®

Benson et al.®

Proportional assumption based on relative frequency of general
cardiac sub-populations in main trials for inotersen (75/112 or 67.0%)
and patisiran (90/148 or 60.8%), yielding 12.9% x 1.1 = 14.2%

The treatment strategies evaluated included:

. Patisiran (0.3 mg/kg infusion every three weeks)
. Inotersen (once-weekly 300 mg subcutaneous injections)
Comparators

The comparator in clinical trials was placebo, reflecting best supportive care (BSC). Both diflunisal

and tafamidis were excluded from consideration, as neither has received FDA approval for the

treatment of hATTR amyloidosis, and indirect comparisons with diflunisal were infeasible due to

differences in trial design, outcome measure, and study populations.
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Key Model Characteristics and Assumptions
Key assumptions made for the economic model are listed in Table 4.2.

Table 4.2. Key Model Assumptions

o hsumpion T pgimale

The disease can be modeled similarly regardless of the There are not sufficient data to make separate models
genetic variant. for each genetic variant.

Disease heterogeneity can be separated into FAP stage Clinically, patients have the potential to experience

(o P RS (P R o BV N TG TE LT T I G G L R both polyneuropathy and cardiac symptoms. Separate
NT-proBNP > 3,000). disease states are needed to capture the differing
costs, quality of life, and mortality impacts when NT-
proBNP increases above 3,000.

Mortality by FAP stage can be approximated by data There are no trial data on mortality by FAP stage. This
outside of the trials (e.g., Adams, 20137¢ and Swiecicki was approximated based on mortality data for

et al. 2015)*2, patients with any or advanced neuropathy.

AEs are not modeled separately. Any events with an apparent excess risk (e.g.,
thrombocytopenia) would be unlikely to materially
affect model findings.

Patients do not undergo liver transplantation. Clinical expert opinion indicated that this procedure is
no longer a common treatment for these patients.
Severe cardiac involvement (NT-proBNP > 3,000) leads This estimate is based on the 10% decrement for heart

o0 I 0 A0 T L T AT R RV ARG A R A ARG R B failure reported in Sullivan and Ghushchyan, 2006.7
FAP stage.

Patients stay on treatment until death. This assumption is varied in scenario analyses.

Model Inputs
Clinical Inputs

The clinical inputs are from diverse sources (e.g., published papers and conference abstracts). As a
result, it is necessary to calibrate the resulting transition probabilities (e.g., so that all probabilities
sum to one). Transition to the death state is due to either background (other cause) mortality, or
amyloidosis-related mortality from polyneuropathy or severe cardiac involvement (NT-proBNP >
3,000). The rates reported in the literature are then converted into probabilities that match the
model’s one-month cycle length. More details about the calibration process are provided in
Appendix D.

The annual transition probabilities for best supportive care (BSC) patients are reported below in two
tables, for patients in each FAP stage with (NT-proBNP > 3,000) and without severe cardiac
involvement (NT-proBNP < 3,000). These estimates are conditional on surviving other-cause
mortality. The first table is for BSC patients without severe cardiac involvement (NT-proBNP <
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3,000). Note that transition probabilities are generally lower in patients with severe cardiac
involvement, owing to excess mortality risk from such involvement.

Table 4.3. Annual Transition Probabilities for Best Supportive Care when NT-proBNP < 3,000

To
From

0.69 0.25 0.05 0.01
0.00 0.67 0.30 0.03

FAP Stage 3 0.00 0.00 0.84 0.16
Note: probabilities may not sum to one because of rounding.

The second table is for BSC patients with severe cardiac involvement (NT-proBNP > 3,000).

Table 4.4. Annual Transition Probabilities for Best Supportive Care when NT-proBNP > 3,000

To
From

0.60 0.22 0.02 0.15

FAP Stage 2 0.00 0.59 0.09 0.33
FAP Stage 3 0.00 0.00 0.03 0.97

Note: probabilities may not sum to one because of rounding.

The next set of annual transition probabilities are for patients taking the new treatments and are
described further below.

Clinical Probabilities/Response to Treatment

The transition probabilities between FAP stages for patisiran are derived from a poster analyzing
APOLLO trial data by Gonzalez-Duarte et al.®> The categories reported are: 1) Improved, 2) No
change, 3) Worsened, and 4) Missing. The reported percentages in these four categories by
treatment type were combined with the initial distribution of the FAP stages reported in the poster.
Patients from the Missing category were redistributed into the No Change and Worsened category
in a 50/50 split.

The annual transition probabilities for patisiran patients are reported below. As above, these
estimates are conditional on surviving other cause mortality.
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Table 4.5. Annual Transition Probabilities for Patisiran by Severe Cardiac Involvement (NT-
proBNP) Status, Per Stage

To FAP Stage 1 FAP Stage 2 FAP Stage 3

FAP Stage 1 0.88 0.11 0.01 0.01

(with NT-proBNP > 3,000) (0.77) (0.10) (0.00) (0.13)

FAP Stage 2 0.05 0.82 0.11 0.02
5 = | o

FAP Stage 3 0.00 0.02 0.81 0.16
(0.00) (0.01) (0.03) (0.96)

Note: probabilities may not sum to one because of rounding. Estimates for patients with severe cardiac

involvement presented in parentheses.

Unfortunately, corresponding data for inotersen were not available; thus, the annual transition
probabilities had to be assumed. We adjusted the treatment efficacy of inotersen to match its relative
improvement in the Norfolk-QOL-DN compared to patisiran. More information about this assumption
and our calculations can be found in Appendix D. The next table reports the model’s annual
transition probabilities for inotersen patients both with severe cardiac involvement (NT-proBNP >
3,000) and without (NT-proBNP < 3,000).

Table 4.6. Annual Transition Probabilities for Inotersen by Severe Cardiac Involvement (NT-
proBNP) Status, Per Stage

To FAP Stage 1 FAP Stage 2 FAP Stage 3
From (NT-proBNP > 3,000) (NT-proBNP >3,000) (NT-proBNP > 3,000)
FAP Stage 1 0.81 0.16 0.02 0.01

(with NT-proBNP > 3,000) (0.71) (0.15) (0.01) (0.13)
FAP Stage 2 0.03 0.77 0.18 0.02

e 065 am | mer

FAP Stage 3 0.00 0.01 0.82 0.16
(with NT-proBNP > 3,000) (0.00) (0.00) (0.03) (0.96)
Note: probabilities may not sum to one because of rounding. Estimates for patients with severe cardiac
involvement presented in parentheses.

Mortality

The sex-weighted, age-specific death rate comes from the United States life tables produced by the
National Center for Health Statistics at the Centers for Disease Control and Prevention.”® The
weights for the weighted average of female and male mortality rates come from the APOLLO
(patisiran 26% female) and NEURO-TTR (inotersen 31% female) trials. The death rate from
polyneuropathy depends on FAP stage. Mortality for FAP stages 1, 2 and 3 are approximated by the
“without neuropathy” curve, the “with neuropathy” curve, and the “with weight loss” curve,
respectively, from a natural history study published by Swiecicki et al.*?> The death rate related to
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severe cardiac involvement (NT-proBNP > 3,000) is estimated based on the trial-based curve from
the APOLLO study.®®

Utilities

Health state utility weights assigned to each FAP stage were adjusted by a quality of life decrement
to serve as a “toll” for severe cardiac involvement (NT-proBNP > 3,000). The utilities for FAP stages
1 and 2 are from the trial data reported by Denoncourt et al.”® The missing FAP stage 3 utility value
is taken from the “by stage” estimation of Disease Stage 3 in the tafamidis report produced by the
York Economic Review Group (ERG).2° The York ERG crafted crosswalk equations for the Norfolk
Quality of Life-Diabetic Neuropathy (QOL-DN) questionnaire (abbreviated TQoL in their report) and
the EQ-5D utility scores needed for economic evaluations. In the York ERG’s analysis, the EQ-5D
data come from an analysis using the THAOS (Transthyretin Amyloidosis Outcomes Survey) data
collected in a longitudinal, observational survey studying the natural history of patients with hATTR.
The utility decrement for severe cardiac involvement (NT-proBNP > 3,000) is assumed to be a 10%
disutility, reflecting the 10% decrement estimated for heart failure reported by Sullivan and
Ghushchyan, 2006.”’

The utility parameters were varied in both scenario and sensitivity analyses to explore the impact of
uncertainty. Additionally, we explored the impact of using different sets of utility values (e.g., those
reported by the York Economic Review Group).&

Table 4.7. Utility Values for Health States

Utility Value Utility Value
Health State
If NT-proBNP < 3,000 If NT-proBNP > 3,000
FAP Stage 1 0.710 0.639

FAP Stage 2 0.570 0.513
FAP Stage 3 0.170 0.153

Patients in both the NEURO-TTR trial (taking inotersen) and the APOLLO trial (taking patisiran)
reported improvements in Norfolk QOL-DN compared to placebo. In previous economic evaluation
models of hATTR,® Norfolk QOL-DN scores have been mapped to EQ-5D quality of life utilities,
allowing differences in QoL score to be converted into a utility value. Table 4.8 shows the results of
taking the reported differences in QoL scores versus placebo and converting them into utilities
using the linear equation: EQ-5D = 0.913991 - 0.005682 * QoL (i.e., each 1-point change in QoL has
approximately a 0.006 impact on EQ-5D). In the model, patients accrue utility gains through QoL
improvements over the time period for which there is evidence of a QoL benefit (i.e., 15 months for
inotersen and 18 months for patisiran), after which they cease to accumulate the additional utility
bonus from new treatment.
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If one assumes that better QoL scores reflect a slower FAP stage progression, then also assuming a
“within FAP Stage” treatment gain in QALYs may double count the quality of life gain from
treatment. However, nearly 76% of patients in the APOLLO trial did not experience a change in their
FAP Stage, despite an average improvement in Norfolk QOL-DN of 21 points in patients receiving
patisiran compared to placebo.3%°® Thus it is possible that there may be some quality of life utility
benefit for new treatments, even within the same FAP stage. If one assumes that this gain in
disease-specific quality of life also creates a gain in preference-based utility, then additional utility
gains might be justified (i.e., any benefits beyond those from a preferred FAP Stage profile). The
additional utility gains in Table 4.8 provide a means of addressing quality of life impacts from
treatment within FAP stages (with these “gains,” two patients in the same FAP stage could have
different quality of life utilities based on their treatment regimen).

Table 4.8. Utility Gains from Pharmaceutical Treatment over the First 12 Months

Utility Gain Utility Gain
Health State . o .
If Using Patisiran If Using Inotersen

FAP Stage 2 0.097 0.072

FAP Stage 3 0.097 0.072

Severe Cardiac Involvement 0.073 if FAP Stage 1 0.048 if FAP Stage 1

(NT-proBNP > 3,000) 0.097 if FAP Stage 2, 3 0.072 if FAP Stage 2 or 3

Note: these gains persist for as long as the Norfolk QOL-DN gains were observed in the APOLLO (18 months) and
NEURO-TTR (15 months) trials.

Adverse Events

Previous cost-effectiveness analyses of hATTR did not include AEs in the base case and including
them would be unlikely to change the findings qualitatively.

Treatment Discontinuation

Drug discontinuation was set equal to that seen in the NEURO-TTR (for patients taking inotersen)
and APOLLO (for patients taking patisiran) trials. Base case values were calculated based on the
reported discontinuation rates of 22.3% over 15 months (for inotersen) and 6.8% over 18 months
(for patisiran).

Economic Inputs

All costs were adjusted to 2018 US dollars using the medical care component of the Consumer Price
Index .8!
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Drug Acquisition Costs

In the absence of actual drug prices for both treatments, the drugs are assumed to have a
placeholder cost of $300,000 per year, based on investment analyst estimates.?? For patisiran
infused in-clinic, additional costs of administration and facility mark-up were included (see
Administration and Monitoring Costs section).

For inotersen, the $300,000 drug cost is not accompanied by any induction or monitoring costs (see
Administration and Monitoring Costs section). However, for the first year inotersen’s treatment
cost is assumed to be $300,074.16. The $74.16 represents a one-time training cost for self-injection
(CPT code 99213: national non-facility price = $74.16), and subsequent years of inotersen are
assumed to be $300,000.

Administration and Monitoring Costs

For patisiran infused in-clinic, additional costs include:

e 6% mark-up to the drug’s annual acquisition cost ($300,000 x 6% = $18,000);

e $228.11 administration cost per infusion (up to 1 hour + additional infusion time: CPT code
96365 + 96366 = $191.08 + $37.03); and

e 5$2.90 for pre-infusion drugs at generic WAC prices per infusion (10 mg dexamethasone at
$2.70, 500 mg oral acetaminophen at $0.05, 50 mg diphenhydramine at $0.10, and 50 mg
ranitidine at $0.05).

Patients in the NEURO-TTR and APOLLO trials also took daily vitamin A supplements. This is a
negligible cost we chose to exclude.

We computed the cost per dose by taking the annual total drug cost and dividing by the number of
doses in a year. For patisiran, this includes $300,000 (drug cost) + $18,000 (6% markup) + $228.11
administration cost per dose * 17.38095 3-week doses / year + $2.90 pre-infusion drugs * 17.38095
3-week doses / year = $322,015 per year. This represents a total drug regimen cost. The drug cost
per dose, which includes only the cost of the drug, is $300,000 / 17.38095 3-week doses = $17,260
per dose.

For at-home infusion, we assumed there would be no mark up and no administration cost. This
yields an at-home infusion cost of $300,000 (drug cost) + $2.90 pre-infusion drugs * 17.38095 3-
week doses / year = $300,050 per year. Assuming a mix of 10% at-home and 90% in-clinic, the
weighted average annual total drug regimen cost is $319,819 per year. The Drug cost per dose is
still $300,000 / 17.38095 3-week doses = $17,260 per dose.

For inotersen, annual monitoring costs of approximately $830.11 for two weekly assays (CPT code
85025: complete blood count with differential WBC, and CPT code 82565: assay of creatinine) are
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assumed to be covered by the manufacturer, and thus were not included as a cost in this analysis.
Likewise, induction costs are not included in the model. These $0 cost assumptions are based on
communication from the manufacturer. While the NEURO-TTR study included a “loading dose” of
three subcutaneous injections in the first week of treatment, this is not likely to be included in the
product label, and the dose will reduce to a once-weekly sub-cutaneous injection of 300mg. The
manufacturer also expressed that they will establish a “free” monitoring program once they have
finalization of the product label from the FDA.

The Total Drug Regimen cost for inotersen during the first year is $300,074.16 and $300,000 in
subsequent years. This produces a Drug Cost per Dose of $5,754.85 (i.e., $300,074.16 /
52.14285714 1-week doses) the first year and $5,753.42 (i.e., $300,000 / 52.14285714 1-week
doses) in subsequent years.

Table 4.9. Drug Cost Inputs

Intervention Dosing and Route Drug Cost per | Annual Drug | Annual Other Annual Total
of Administration Dose Cost Drug Costs Drug Cost*

Patisiran 0.3 mg/kg IV $17,260.27 $300,000 $22,015.17 $322,015.17

(infused 100%
in-clinic)
300 mg $5,754.85 the $300,000 $74.16 the 1% $300,074.16 the
SC 1t year and year and 15t year and
$5,753.42 SO afterward $300,000
afterward afterward

*Note: Assuming a 10%/90% split between at-home and in-clinic infusion, the annual total drug cost is
$319,818.69. Including a 1-time $74.16 training cost for inotersen increases the year 1 annual total drug cost to
$300,074.16 for inotersen. After the first year, inotersen’s annual cost is assumed to be $300,000.

Other Disease-Related Health Care Utilization Costs

The health care utilization costs were computed by taking the quantities from the Schmidt et al.
poster,® which reported annual service use by patients in the year prior to the APOLLO trial. We
applied 2018 costs for the relevant CPT codes. More details are shown in Appendix D. Since there
were no data for FAP stage 3 participants, we assumed the costs for FAP stage 3 would be 35%
more than for FAP stage 2. The 35% assumption is an average of the percentage increase in FAP
stage 3 costs reported in a poster by Inés et al. (37% increase) and the report by the York Economic
Review Group (33% increase).8%8* People with severe cardiac involvement (NT-proBNP > 3000) at
baseline were assumed to have $85,964 in additional costs per year, equal to two hospital visits (for
DRG 291: heart failure & shock with major complication or comorbidity).8> Lastly, we included a
one-time cost of $41,160 when patients transitioned to death. This estimate is based on the
difference between the cost of decedents and the cost of survivors reported in Riley and Lubitz
(2010).8% All costs were adjusted to 2018 US dollars.
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Table 4.10. Annual Health Care Utilization Costs by FAP Stage

Health state Annual Healthcare Cost

FAP Stage 1 $8,701.36

FAP Stage 2 $27,798.72
FAP Stage 3 $37,528.28
Additional cost if NT-proBNP > 3,000 $85,964.00
Additional Cost at Death $41,160.00

Background Age-Specific Healthcare Costs

Lassman et al. found that average annual health care spending increases with age, and we use their
estimates (adjusted to 2018 US dollars) to create background age-specific healthcare costs.?” These
are the background healthcare costs that accrue to patients by virtue of being alive.

Table 4.11. Annual Background Healthcare Utilization Costs, by Age Range

Age Range Background Age-Specific Healthcare

45 — 64 years $9,657
65 — 84 years $18,295
85+ years $40,132

Thus, costs from a healthcare sector perspective are the sum of the background age-specific costs,
the treatment regimen costs, FAP stage and severe cardiac involvement costs, and the one-time
cost of transition to death. The modified societal perspective includes these costs as well as the
productivity costs described next.

Productivity Costs

Productivity costs were included in a dual base case analysis, as per ICER’s Value Framework for
rare diseases. Estimates for the lost work hours associated with each FAP stage were informed by
the posters by Berk et al. and Schmidt et al.”>8% Given there are no estimates for productivity costs
accrued in FAP stage 3, we assumed they were the same as those in FAP stage 2. This assumption
was also made by the York ERG in their cost-effectiveness analysis of hATTR treatment.®® In
addition, we used an estimate of hours of informal caregiving attributable to cardiovascular disease
from Dunbar et al. to approximate the additional productivity costs of severe cardiac involvement.®
We assumed a $24.23 per hour average hourly wage (U.S. Bureau of Labor Statistics) to create an
“hourly price” for that time. More details are provided in Appendix D.
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Table 4.12. Productivity costs by FAP stage

FAP Stage 1 $26,859.68
FAP Stage 2 $54,247.04
FAP Stage 3 $54,247.04
Severe Cardiac Involvement $2,474.86
(NT-proBNP > 3,000)

Using a modified societal perspective, costs that are incurred due to the differential survival of
patients under alternative treatment regiments (e.g., new drug vs. BSC) must net consumption
costs from the measurements of productivity gains.®® Using the data tables in section 8.4.2.1 of the
book by the Second Panel on Cost-Effectiveness in Health and Medicine, we calculated average
annual earnings foregone (due to death) net of non-health expenditures. The table below presents
these data inputs for our model by age category.

Table 4.13. Modified Societal Perspective Annual Differential Mortality Costs, by Age Range

Differential Age-Specific Mortality
Costs (Modified Societal Perspective)
55 — 64 years $30,606

65 — 74 years $20,659

75+ years $20,064

Note: Authors’ calculation based on the data tables in section 8.4.2.1 of the book by the Second Panel on Cost-
Effectiveness in Health and Medicine.®

Age Range

Sensitivity Analyses

We ran one-way sensitivity analyses to identify the key drivers of model outcomes, using available
measures of parameter uncertainty (e.g., standard errors) or reasonable ranges for each input
described in the model inputs section above. Values were chosen to make the uncertainty large
relative to the mean. Probabilistic sensitivity analyses were also performed by jointly varying all
model parameters over 5,000 simulations, then calculating 95% credible range estimates for each
model outcome based on the results. We used normal distributions for mean costs, disease
progression and treatment effects, and beta distributions for utilities, initial disease stage
distribution, and disutilities.

Scenario Analyses

We performed several scenario analyses based on modifying one or more of the base case values
for the parameters related to initial FAP stage distribution, QALYs, and costs. Additionally, we
performed a threshold analysis by systematically altering the prices of patisiran and inotersen to
estimate the maximum prices that would correspond to given willingness to pay (WTP) thresholds.
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Model Validation

We used several approaches to validate the model. First, we provided preliminary methods and
results to manufacturers, patient groups, and clinical experts. Based on feedback from these
groups, we refined data inputs used in the model. Second, we varied model input parameters to
evaluate face validity of changes in results. We performed verification for model calculations using
internal reviewers. Finally, we compared results to other cost-effectiveness models in this therapy
area.

4.3 Results

Base Case Results

For the base case focused on the health care perspective, undiscounted total costs were $3,180,705
for patisiran and $405,284 for best supportive care (BSC), with corresponding life years of 10.8
years and 7.5 years, respectively. These estimates are within the range of what has been reported
in the literature. Given the severity of hATTR, this corresponds to 6.35 QALYs for patisiran and 2.81
QALYs for BSC. When discounting both costs and outcomes at 3%, total costs were $2,614,494 for
patisiran and $339,798 for BSC, with corresponding life years of 8.7 years and 6.4 years,
respectively. Quality adjustment of these life years produces estimates of 5.22 QALYs for patisiran
and 2.49 QALYs for BSC.

For the base case focused on the modified societal perspective, undiscounted total costs were
$3,451,178 for patisiran and $599,040 for BSC. When discounting both costs and outcomes at 3%,
total costs were $2,825,082 for patisiran and $499,414 for BSC.

Table 4.14. Results for the Base Case for Patisiran Compared to Best Supportive Care

Undiscounted Discounted

Healthcare Sector Perspective

10.8 6.35 $2,614,494
7.5 2.81 $339,798
Modified Societal Perspective
$3,451,178 10.8 6.35 $2,825,082 8.7 5.22
Best Supportive Care $599,040 7.5 2.81 $499,414 6.4 2.49

3,180,705
405,284

8.7
6.4

5.22
2.49

$
Best Supportive Care ]

For the base case focused on the healthcare sector perspective, undiscounted total costs were
$1,570,633 for inotersen and $409,173 for BSC, with corresponding life years of 9.1 years and 8.0
years, respectively. Given the severity of hATTR, this corresponds to 4.22 QALYs for inotersen and
3.17 QALYs for BSC. When discounting both costs and outcomes at 3%, total costs were $1,383,067
for inotersen and $338,481 for BSC, with corresponding life years of 7.6 years and 6.8 years,
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respectively. Quality adjustment of these life years produces estimates of 3.67 QALYs for inotersen
and 2.80 QALYs for BSC.

For the base case focused on the modified societal perspective, undiscounted total costs were
$1,760,783 for inotersen and $585,617 for BSC. When discounting both costs and outcomes at 3%,
total costs were $1,531,253 for inotersen and $479,671 for BSC.

Table 4.15. Results for the Base Case for Inotersen Compared to Best Supportive Care

Undiscounted Discounted
Total Costs QALYs Total Costs QALYs

Healthcare Sector Perspective
1,570,633 9.1 4.22 51,383,067 7.6 3.67
409,173 8.0 3.17 $338,481 6.8 2.80
Modified Societal Perspective
$1,760,783 9.1 4.22 $1,531,253 7.6 3.67
Best Supportive Care $585,617 8.0 3.17 $479,671 6.8 2.80

3
3

Best Supportive Care

The model produces incremental cost-effectiveness ratio estimates for both patisiran and inotersen
that are above commonly cited thresholds of $50,000 - $150,000, at approximately $830,000 and
$1.2 million per QALY gained, respectively. On a per life-year basis, results were approximately
$988,000 and $1.29 million for patisiran and inotersen, respectively.

The results show that the incremental cost-effectiveness ratios computed from a modified societal
perspective are also high at approximately $850,000 and $1.21 million for patisiran and inotersen,
respectively. On a per life-year basis, corresponding results were approximately $1.01 million and
$1.3 million. Incremental cost-effectiveness ratios calculated from the modified societal perspective
are slightly higher than those from the healthcare sector perspective. This is because valuing the
greater productivity in the treatment cohort does not fully cancel out the greater informal costs
associated with caring for patients with hATTR, as productivity gains are somewhat limited due to
the older age and the infirmity of the cohort.
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Table 4.16. Incremental Cost-Effectiveness Ratios for Patisiran Compared to Best Supportive Care,
Discounted at 3%

INCREMENTAL Patisiran vs. BSC* Inotersen vs. BSC*

Incremental Costs
Healthcare Sector Perspective $2,274,696 $1,044,587
Modified Societal Perspective $2,325,668 $1,051,582
Incremental Outcomes

Life years (LY) 2.30 years 0.81 years
QALYs 2.73 QALYs 0.87 QALYs
Incremental Cost-Effectiveness Ratios (Life years)**
Healthcare Sector Perspective $988,000 $1,290,000
Modified Societal Perspective $1,010,000 $1,300,000
Incremental Cost-Effectiveness Ratios (QALYs)**

Healthcare Sector Perspective $834,000 $1,200,000

Modified Societal Perspective $853,000 $1,210,000

* Note: that the trials for patisiran and inotersen included different patient populations, so direct comparison of

the drugs does not appear prudent.
** Note: Incremental cost-effectiveness ratios reported may not be identical to those computed because of
rounding.

Sensitivity Analysis Results

To demonstrate effects of uncertainty on both costs and health outcomes, we varied input
parameters using available measures of parameter uncertainty (i.e. standard errors) or reasonable
ranges to evaluate changes in cost per QALY. The tornado diagrams below show that treatment cost
and disease progression are key drivers of the economic results. This finding holds for both the
healthcare sector and the modified societal perspectives. Furthermore, a shift from 100% in-clinic
infusion to 100% at-home infusion represents approximately a 7% decrease in treatment cost. The
tornado diagram shows that with an 85% decrease in treatment cost, patisiran’s incremental cost-
effectiveness ratio can reach $150,000 per QALY. The diagrams also show that there are some
unknown parameters that do not appear to affect the incremental cost-effectiveness ratio’s
magnitude (over the range they were varied). These findings are shown by horizontal bars that
have very short lengths.

The tornado diagrams below illustrate the parameters of interest, with corresponding values
producing a low and high incremental cost-effectiveness estimate. These values are located under
the “parameter of interest” column in the figure. The “Transition from NT-proBNP > 3,000”
parameter has been set at 50% or 0%. At 50%, the model assumes that 50% of patients with NT-
proBNP > 3,000 have rates dropping below 3,000. The base case incremental cost-effectiveness
ratio was produced by setting the “Transition from NT-proBNP > 3,000” parameter at 0%. This
explains why the parameter only has a ‘low’ value (left bar), the ‘high’ value reflecting the base
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case. Results are presented for the healthcare sector perspective below. Diagrams for the modified

societal perspective are available in Appendix D.

Figure 4.2. Tornado Diagrams for One-Way Sensitivity Analyses of Incremental Cost-Effectiveness
Ratios for Patisiran and Inotersen versus Best Supportive Care from the HealthCare Sector

Perspective

Parameter of interest

Treatment cost (85% less; 20% more)
HR Stage progression (HR=0.2 to .7)
Transition from NT-proBNP > 3000
Discount rate (0% to 10%)

Age (55 to 70)

Initial NT-proBNP > 3000 (0% / 25%)
Stage 3 utility (30% -/+)

HR for NT-proBNP > 3000 (4x -/+)

Patisiran, Healthcare Sector

$400,000

$800

,000 $1,200,000 $1,600,000

Parameters of interest

Treatment cost (85% less; 20% more)
HR Stage progression (HR=0.35 to .7)
Transition from NT-proBNP > 3000
Discount rate (0% to 10%)

Initial NT-proBNP > 3000 (0% / 25%)
Stage 3 utility (30% -/+)

Age (55 to 70)

HR for NT-proBNP > 3000 (4x -/+)

Inotersen, Healthcare Sector

$400,000

$800,000

$1,200,000 $1,600,000
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Using a healthcare sector perspective, the results from the probabilistic sensitivity analysis strongly
suggest neither drug achieves conventional levels of willingness to pay. In the cost-effectiveness
acceptability curves (CEACs) presented in Appendix D, we explore the probability of cost-
effectiveness by varying willingness to pay up to $1 million per QALY gained.

Table 4.17. Probabilistic Sensitivity Analysis Results: Patisiran versus Best Supportive Care,
Healthcare Sector Perspective

Cost-Effective Cost-Effective Cost-Effective Cost-Effective Cost-Effective
at $50,000 per | at $100,000 per | at $150,000 per | at $200,000 per | at $250,000 per

QALY QALY QALY QALY QALY
<1%
<1% <1% <1% <1% <1%

Scenario Analyses Results

The scenario analyses change variables to consider different scenarios. The rows of the table
describe which variables have been changed from their base case values.

A key uncertainty is around treatment effect on patient-centric cardiac outcomes such as
hospitalization and death among those with severe cardiac involvement, where consistent data are
currently unavailable. Building on the treatment of severe cardiac involvement in one-way
sensitivity analyses, we varied assumed probability transitions in the number of patients with such
involvement. At 10%, 25%, and 50% probabilities, cost-effectiveness ratios would be reduced by
5.8%, 6.5%, and 6.8% for patisiran, and 15.7%, 18.3%, and 19.4% for inotersen, respectively.

Assumptions about quality of life utility values can increase the incremental cost-effectiveness ratio
by over $100,000. For example, by using the base case values found in the York ERG’s report, the
model’s incremental cost-effectiveness ratio approaches $986,000. A “worst-case” scenario built
on the findings in Stewart et al. also produces an incremental cost-effectiveness ratio that is more
than $100,000 greater than the model’s base case estimate.”! In addition, the model is sensitive to
other utility assumptions.

We assumed that the difference in TQoL by FAP stage by treatment could be represented by a
difference in quality of life utility scores. The scenario analysis “Differential Utility by Treatment”
explores the effect of this assumption by varying the size of the benefit and the time over which the
benefit accrues. The results show that our base case assumptions are consequential; without them
the incremental cost-effectiveness ratio is more than $1.1 million. In contrast, healthcare costs
appear inconsequential. Varying the “disease-specific direct medical costs” did not change the
incremental cost-effectiveness ratio by much, given the treatment’s high cost.

The results for inotersen follow a similar pattern.
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Table 4.18. Scenario Analysis Results: Patisiran versus Best Supportive Care, Healthcare Sector
Perspective

Incremental Incremental

ICER*

Costs ALYs
< (AC/AQALY)

(AC) (AQALY)
Base Case $2,274,696 2.73
1. Different FAP Stage Utilities
York ERG report $2,274,696
(Stage 1 = 0.636; Stage 2 = 0.501; Stage 3 = 0.375)
Stewart et al.”! worst-case scenario $2,274,696
(Stage 1 = 0.570; Stage 2 = 0.410; Stage 3 = 0.050)
2. Differential Utility by Treatment
No utility gain from TQoL gain $2,274,696
3. Disease-specific direct medical costs
Half all healthcare costs $2,257,293 2.73 $827,000
Double all healthcare costs $2,309,500 2.73 $847,000
* Note: ICERs reported may not be identical to those computed because of rounding.

$834,000

231 $986,000

2.36 $963,000

1.93 $1,180,000

Table 4.19. Scenario Analysis Results: Inotersen versus Best Supportive Care, Healthcare Sector
Perspective

Incremental
QALYs

(AQALY)
0.87 $1,200,000

ICER*
(AC/AQALY)

Incremental
Costs (AC)

Base Case $1,044,587
1. Different FAP Stage Utilities

York ERG report $1,044,587
(Stage 1 = 0.636; Stage 2 = 0.501; Stage 3 = 0.375)

Stewart et al.* worst-case scenario $1,044,587 0.74 $1,400,000
(Stage 1 = 0.570; Stage 2 = 0.410; Stage 3 = 0.050)
2. Differential Utility by Treatment

No utility gain from TQoL gain $1,044,587
3. Disease-specific direct medical costs

Half all healthcare costs $1,037,840 0.87 $1,190,000

Double all healthcare costs $1,058,080 0.87 $1,220,000

* Note: ICERs reported may not be identical to those computed because of rounding.

0.74 $1,410,000

0.65 $1,600,000

Threshold Analysis Results

The table below reports the dose price or “unit price” to achieve incremental cost-effectiveness
ratio thresholds. When there is no drug price that will achieve a threshold, “None” is reported.
These results suggest that significant discounts from the assumed price are required to achieve
commonly-cited thresholds. For example, annual drug costs of approximately $174,370 and
$120,340 would be required to achieve a threshold of $500,000 per QALY for patisiran and
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inotersen, respectively, far below our assumed price of $300,000. Even lower prices of
approximately $42,650 and $30,910 per year would be required to achieve a threshold of $150,000
per QALY.

Table 4.20. Threshold Analysis Results, Per Dose (Only Drug Cost)

Unit Price to Unit Price to Unit Price to Unit Price to Unit Price to
Achieve Achieve Achieve Achieve Achieve
$50,000 per | $100,000 per | $150,000 per | $250,000 per | $500,000 per
QALY QALY QALY QALY QALY

Healthcare perspective

$289 $1,372 S2,454 $4,619 $10,032
$103 $348 $593 $1,084 $2,308
Modified Societal Perspective
None S967 $2,050 $4,215 59,628
S63 $308 $553 $1,044 $2,268
*WAC prices for the two investigational drugs were not available as of the date of this report.

Model Validation

Model validation followed standard practices in the field. We tested all mathematical functions in
the model to ensure they were consistent with the report (and supplemental Appendix materials).
We also conducted sensitivity analyses with null input values to ensure the model was producing
findings consistent with expectations. Further, independent modelers tested the mathematical
functions in the model as well as the specific inputs and corresponding outputs.

Model validation was also conducted in terms of comparisons to other model findings. We
searched the literature to identify models that were similar to our analysis, with comparable
populations, settings, perspective, and treatments.

Prior Published Evidence on Costs and Cost-Effectiveness

We identified one prior publicly available, UK-based cost-effectiveness analysis of treatment for
hATTR amyloidosis (called transthyretin familial polyneuropathy at the time), from the University of
York Evidence Review Group assessment of a manufacturer submission for tafamidis.®° While our
current model is similar in structure to this earlier one, there are several important differences,
including in the treatments and populations analyzed, with the V30M mutation predominant in the
tafamidis analysis. Unlike the earlier model, our current analysis accounts for NT-proBNP, excludes
the option of liver transplantation, and allows for regression to earlier FAP stage (as well as
progression to later stages) and for changes in patients’ utility within FAP stage (rather than only
between stages). Estimates of mean QALYs from supportive care were similar in the two models
(2.92 in the York base case and 2.49 and 2.80 in our base case for patisiran and inotersen,
respectively). We did not directly compare the other results from this analysis to those from ours,
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given the differences in treatments evaluated, and in costs and other inputs between the US and UK
settings.

4.4 Summary and Comment

The model produced results suggesting gains in costs and health outcomes from the new
treatments for hATTR amyloidosis. We also found that the choice of the modified societal
perspective, with its inclusion of productivity costs and losses, increased the total incremental costs
for new treatments, and therefore increased cost-effectiveness ratios slightly. In all four of the base
cases, the incremental cost-effectiveness ratios were beyond levels normally considered good value
for money. Given the high additional treatment cost, new treatments will need to be accompanied
by extremely large corresponding QALY benefits in order to obtain incremental cost-effectiveness
ratios below standard thresholds.

The tornado plots provide evidence that the biggest driver of the value of new treatment appears
to be the treatment’s cost. Because the disease has profound quality of life impacts, quality of life
utility assumptions do appear to impact the results, according to the scenario analysis results.
However, the model’s optimistic assumptions (compared with those made by others reporting
utilities used for QALYs), do not result in incremental cost-effectiveness ratio estimates below
$800,000 per QALY.

Limitations

This study had several limitations. First, hAATTR amyloidosis is a rare disease and underlying disease
models are necessarily built with limited data on natural history and disease-related costs. Second,
we were limited in measures of effectiveness for hATTR to those measures that were captured in
the clinical trials as outcomes (i.e., FAP stage changes), as well as in the types of measures that
could be linked to quality of life. In addition, adverse events were not included in this model, which
may therefore have overstated cost-effectiveness. Also, it was necessary to adjust the treatment
efficacy of inotersen using the relative improvements in Norfolk-QOL-DN compared to patisiran.
These relative improvements were taken from poster presentations and used to support the
assumption that inotersen’s effectiveness was two-thirds that of patisiran. Finally, limited available
evidence on cardiac parameters, as well as on the benefits of treatment on cardiac outcomes,
precluded full estimation of these parameters in the model. Future economic evaluations may have
access to a stronger evidence base.

Additionally, costs and quality of life measures have not, to our knowledge, been studied
comprehensively for this specific population; therefore, we assumed similarities between this
population and people in other studies of hATTR. With a large number of genetic variants, the
interplay of neuropathic and cardiac elements of hATTR, and only short-term data, this model relies
on several assumptions and extrapolation from our current knowledge.
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Conclusions

For ultra-rare diseases, it should be noted that decision-makers in the US and in international
settings often give special weighting to other benefits and to contextual considerations that may
lead to coverage and funding decisions at higher cost-effectiveness ratios. However, at the current
assumed prices, neither treatment option is economically attractive at either conventional or higher
cost-effectiveness thresholds. As a result, substantial price discounts and additional study seem
indicated.

Olnstitute for Clinical and Economic Review, 2018 Page 58
Draft Evidence Report - Inotersen and Patisiran for hATTR Return to Table of Contents




5. Other Benefits and Contextual
Considerations

Our reviews seek to provide information on other benefits offered by the intervention to the
individual patient, caregivers, the delivery system, other patients, or the public that would not have
been considered as part of the evidence on comparative clinical effectiveness. These general
elements are listed in Table 5.1, and the subsequent text provides detail about the elements that
are applicable to the comparison of inotersen and patisiran versus usual care.

Table 5.1. Potential Other Benefits or Contextual Considerations (Not Specific to Any Disease or
Therapy)

Potential Other Benefits
This intervention offers reduced complexity that will significantly improve patient outcomes.

This intervention will reduce important health disparities across racial, ethnic, gender, socio-economic, or regional
categories.

This intervention will significantly reduce caregiver or broader family burden.

This intervention offers a novel mechanism of action or approach that will allow successful treatment of many
patients for whom other available treatments have failed.

This intervention will have a significant impact on improving the patient’s ability to return to work and/or their
overall productivity.

This intervention will have a significant positive impact outside the family, including communities.

This intervention will have a significant impact on the entire “infrastructure” of care, including effects on screening
for affected patients, on the sensitization of clinicians, and on the dissemination of understanding about the
condition, that may revolutionize how patients are cared for in many ways that extend beyond the treatment
itself.

Other important benefits or disadvantages that should have an important role in judgments of the value of this
intervention.

Potential Other Contextual Considerations

This intervention is intended for the care of individuals with a condition of particularly high severity in terms of
impact on length of life and/or quality of life.

This intervention is intended for the care of individuals with a condition that represents a particularly high lifetime
burden of illness.

This intervention is the first to offer any improvement for patients with this condition.

Compared to best supportive treatment, there is significant uncertainty about the long-term risk of serious side
effects of this intervention.

Compared to best supportive treatment, there is significant uncertainty about the magnitude or durability of the
long-term benefits of this intervention.

There are additional contextual considerations that should have an important role in judgments of the value of this
intervention.
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5.1 Other Benefits

Because patisiran and inotersen have the potential to slow and/or reverse disease progression,
these new treatments may positively impact caregiver and family burden. Although evidence
showing impact on these outcomes is not yet available, evidence from stakeholder research with
patients and families shows that disease progression has a considerable impact on patients’ ability
to remain at work. Many patients eventually stop working due to symptoms of the disease,
notwithstanding early mortality.®8 Others reduce their working hours, often as an initial step, before
stopping work altogether. Drugs which can slow disease progression and reduce symptom burden
can therefore potentially have a significant impact on remaining at work, returning to work, and/or
overall productivity in the hATTR population. Further, hATTR is a hereditary disease that affects
generations of families. It is not unusual for multiple members of an extended family to be living
with active disease at any one time and the impact extends to their children both as caregivers and
as future patients who may also develop the disease.

Additionally, treatment options for hATTR patients are currently limited to an off-label treatment
that does not address the underlying cause of disease, or liver transplant for a minority of patients
with certain TTR genotypes. Neither treatment effectively targets disease symptoms or
progression. Patisiran and inotersen are the first disease-modifying treatments to be developed for
this patient population and for which there have been clinical studies demonstrating benefit. As
such, both inotersen and patisiran offer reduced complexity that may significantly improve patient
outcomes. Both treatments will require patients to consider the potential benefits and risks,
including potential side effects as well as treatment frequency and administration.

These therapies also have the potential to reduce health disparities in the future. The V122
mutation disproportionately affects African Americans in the US, causing a cardiomyopathy-
predominant presentation. If these therapies are able to improve cardiac outcomes, this could lead
to a reduction in racial disparities in heart failure-related morbidity and mortality.

5.2 Contextual Considerations

Patisiran and inotersen are intended for a patient population with a particularly high lifetime
burden of illness and a severe impact on length of life and/or quality of life. Given that hATTR is a
hereditary illness, patients often are caregivers for sick family members prior to, or during, their
own illness. Notably, patisiran and inotersen have the potential to be novel treatments approved in
the US for patients with this condition. When compared with usual care, however, there is
significant uncertainty about the long-term risk of side effects with both treatments, given the
identified safety concerns with inotersen (e.g., thrombocytopenia and glomerulonephritis) and
potential risks associated with long-term steroid use that may be anticipated with patisiran.
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6. Value-Based Price Benchmarks

Value-based price benchmarks will be included in the revised Evidence Report that will be released
on or about August 29, 2018.

Olnstitute for Clinical and Economic Review, 2018 Page 61
Draft Evidence Report - Inotersen and Patisiran for hATTR Return to Table of Contents




7. Potential Budget Impact

7.1 Overview

We used results from the same model employed for the cost-effectiveness analyses to estimate the
total potential budgetary impact of inotersen and patisiran in adults with hereditary ATTR (hATTR)
amyloidosis. We used the estimated placeholder price of $300,000 for each drug, and the cost-
effectiveness threshold prices at $50,000, $100,000, and $150,000 per QALY in our estimates of
budget impact. Note that the placeholder price is simply an estimate that may not reflect the
actual prices at launch, and therefore the actual budget impact of these drugs may differ.

7.2 Methods

Potential budget impact was defined as the total differential cost of using inotersen or patisiran plus
best supportive care, rather than best supportive care alone for the treated population, calculated
as differential health care costs (including drug costs) minus any offsets in these costs from averted
health care events. All costs were undiscounted and estimated over a five-year time horizon, given
the potential for cost offsets to accrue over time and to allow a more realistic impact on the
number of patients treated with the new therapy.

The potential budget impact analysis included the candidate population eligible for treatment:
adults with hATTR amyloidosis. To estimate the size of the potential candidate population for
treatment, we used an estimate of 1 per 100,000 in the US, which would put the US prevalence at
approximately 3,250 individuals (Company Communication, Akcea Therapeutics, April 5, 2018). We
assumed equal uptake over each of the five years, meaning 650 patients would initiate treatment
each year.

ICER’s methods for estimating potential budget impact are described in detail here and have
recently been updated. The intent of our revised approach to budgetary impact is to document the
percentage of patients that could be treated at selected prices without crossing a budget impact
threshold that is aligned with overall growth in the US economy.

Briefly, we evaluate a new drug that would take market share from one or more drugs and calculate
the blended budget impact associated with displacing use of existing therapies with the new
intervention. For this analysis, we assumed that inotersen and patisiran would each be added to
best supportive care rather than replacing best supportive care in the eligible patients being
treated.

Using this approach to estimate potential budget impact, we then compared our estimates to an
updated budget impact threshold that represents a potential trigger for policy mechanisms to
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https://icer-review.org/final-vaf-2017-2019/

improve affordability, such as changes to pricing, payment, or patient eligibility. As described in
ICER’s methods presentation (https://icer-review.org/methodology/icers-methods/icer-value-

assessment-framework/), this threshold is based on an underlying assumption that health care

costs should not grow much faster than growth in the overall national economy. From this
foundational assumption, our potential budget impact threshold is derived using an estimate of
growth in US gross domestic product (GDP) +1%, the average number of new drug approvals by the
FDA over the most recent two-year period, and the contribution of spending on retail and facility-
based drugs to total health care spending. Calculations are performed as shown in Table 7.1.

For 2018-19, therefore, the five-year annualized potential budget impact threshold that should
trigger policy actions to manage access and affordability is calculated to total approximately $991
million per year for new drugs.

Table 7.1. Calculation of Potential Budget Impact Threshold

Growth in US GDP, 2018 (est.) +1% 3.5% World Bank, 2018
Total health care spending, 2017 (S) $2.88 trillion  CMS NHE, 2018
o . . CMS National Health
Contribution of drug spending to total health care spending .
17.0% Expenditures (NHE), 2018;

(%)

- Contribution of drug spending to total health care spending

Altarum Institute, 2017

481 billion Calculation
(S) (Row 2 x Row 3) 2

Annual threshold for net health care cost growth for ALL

$16.8 billion  Calculation
new drugs (Row 1 x Row 4)

Average annual number of new molecular entity approvals,

34 FDA, 2018
2016-2017
Annual threshold for average cost growth per individual $495.3 .
7 . o Calculation
new molecular entity (Row 5 + Row 6) million

$991 million  Calculation

Annual threshold for estimated potential budget impact for
each individual new molecular entity (doubling of Row 7)

7.3 Results

Table 7.2 illustrates the per-patient budget impact calculations for inotersen in adults with hATTR
amyloidosis, compared to best supportive care. Potential budget impact is presented based on the
estimated placeholder drug price (5300,000 per year), and the prices to reach $150,000, $100,000,
and $50,000 per QALY in this population ($30,921, $18,146, and $5,371 per year, respectively).
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Table 7.2. Per-Patient Budget Impact Calculations Over a Five-year Time Horizon for Inotersen
Treatment of Adults with hATTR Amyloidosis

Average Annual Per Patient Budget Impact

Estimated $150,000/ $100,000/ $50,000/
Placeholder QALY QALY QALY

$253,583 $59,566 $50,350 $41,133

Inotersen + Best

Supportive Care
Best Supportive Care $38,490

Difference $215,093 $21,076 $11,860 $2,643
QALY: quality-adjusted life year

The average potential budgetary impact when using the placeholder drug price for inotersen
($300,000) was an additional per-patient cost of approximately $215,093. At the three cost-
effectiveness threshold prices (at $50,000, $100,000, and $150,000 per QALY), average potential
budget impact would range from approximately $21,100 per patient using the annual price
(530,921) to achieve $150,000 per QALY to approximately $2,600 using the annual price ($5,371) to
achieve a $50,000 per QALY cost-effectiveness threshold.

Table 7.3 illustrates the per-patient budget impact calculations for patisiran in adults with hATTR
amyloidosis, compared to best supportive care. We present the potential budget impact results
based on the estimated placeholder drug price ($300,000 per year), and the prices to reach
$150,000, $100,000, and $50,000 per QALY for patisiran in this population (542,653, $23,847, and
$5,023 per year, respectively).

Table 7.3. Per-Patient Budget Impact Calculations Over a Five-year Time Horizon for Patisiran
Treatment of Adults with hATTR Amyloidosis

Average Annual Per Patient Budget Impact

Estimated $150,000/ $100,000/ $50,000/
Placeholder QALY QALY (o]:\A%
Patisiran + Best
. $320,455 $81,909 $64,467 $47,025
Supportive Care
Best Supportive Care $40,727
Difference $279,728 $41,182 $23,740 $6,298

QALY: quality-adjusted life year

The average potential budgetary impact when using the estimated placeholder drug price for
patisiran ($300,000) was an additional per-patient cost of approximately $279,700. At the three
cost-effectiveness threshold prices (at $50,000, $100,000, and $150,000 per QALY), average
potential budget impact would range from approximately $41,200 per patient using the annual
price (542,653) to achieve $150,000 per QALY to approximately $6,300 using the annual price
(55,023) to achieve a $50,000 per QALY cost-effectiveness threshold.
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For each of the drugs, the annual potential budgetary impact of treating the entire eligible
population over five years did not exceed the $991 million ICER budget impact threshold at the
estimated placeholder price and the three cost-effectiveness threshold prices for $50,000,
$100,000, and $150,000 per QALY (Table 7.4), largely due to the relatively small number of patients
eligible for treatment. However, the potential budget impact using the estimated placeholder drug
price of $300,000 per year reached 39% of the threshold with inotersen treatment, and 53% of the
threshold with patisiran treatment, suggesting an outsized impact relative to the number of

individuals affected.

Table 7.4. Estimated Annualized Potential Budget Impact (Bl) of Inotersen or Patisiran Treatment
Using Different Prices Over a Five-year Time Horizon, Assuming 650 Eligible Patients per Year

Inotersen: Percent of Threshold ’ Patisiran: Percent of Threshold

Estimated Placeholder Price 39% 53%
$150,000 per QALY Threshold Price 4% 8%
$100,000 per QALY Threshold Price 2% 5%
$50,000 per QALY Threshold Price 0.5% 1%

QALY: quality-adjusted life year

%k % %k %k

This is the first ICER review of inotersen and patisiran for hATTR.
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Appendix A. Search Strategies and Results

Table Al. PRISMA 2009 Checklist

Checklist item

TITLE

_ Identify the report as a systematic review, meta-analysis, or both.

ABSTRACT

Structured summary Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria,

participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications

of key findings; systematic review registration number.
INTRODUCTION

Rationale
Objectives

Describe the rationale for the review in the context of what is already known.

Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons,
outcomes, and study design (PICOS).
METHODS

H W

Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide
_ registration information including registration number.
Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered,
_ language, publication status) used as criteria for eligibility, giving rationale.
7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify
additional studies) in the search and date last searched.
m 8 Present full electronic search strategy for at least one database, including any limits used, such that it could be
repeated.
9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable,
included in the meta-analysis).
10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for
obtaining and confirming data from investigators.
11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and
simplifications made.
Risk of bias in individual 12  Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done
at the study or outcome level), and how this information is to be used in any data synthesis.
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Summary measures 13  State the principal summary measures (e.g., risk ratio, difference in means).
Synthesis of results 14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency

(e.g., 1 for each meta-analysis.

Risk of bias across studies 15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting
within studies).

Additional analyses 16  Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating

which were pre-specified.
RESULTS

Study selection Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at

each stage, ideally with a flow diagram.
y characteristics 18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and
provide the citations.
Risk of bias within studies 19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).

Results of individual studies 20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention
group (b) effect estimates and confidence intervals, ideally with a forest plot.

Synthesis of results 21  Present results of each meta-analysis done, including confidence intervals and measures of consistency.

Risk of bias across studies Present results of any assessment of risk of bias across studies (see Item 15).

Additional analysis Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).
DISCUSSION

Summary of evidence Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key
groups (e.g., healthcare providers, users, and policy makers).

Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of
identified research, reporting bias).

Conclusions Provide a general interpretation of the results in the context of other evidence, and implications for future research.

27  Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the
systematic review.

From: Moher D, Liberati A, Tetzlaff J, Altman DG. The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The

PRISMA Statement. PLoS Med 6(6): e1000097. doi:10.1371/journal.pmed1000097
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Table A2. Search Strategy of Medline 1996 to Present with Daily Update and Cochrane Central
Register of Controlled trials

1 amyloidosis.mp.

2 patisiran.mp.

3 inotersen.mp.

4 ionis ttrrx.mp.

5 isis ttrrx.mp.

6 aln ttr02.mp.

7 rna interference.mp.

8 rnai therapeutics.mp.

9 antisense oligonucleotide.mp.

10 2or3ord4or5or6or7or8or9

11 land 10

12 (animals not (humans and animals)).sh.

13 11 not 12

14 limit 13 to english language

15 (abstract or addresses or autobiography or bibliography or biography or clinical trial, phase i or case
report or comment or congresses or consensus development conference or duplicate publication or
editorial or guideline or in vitro or interview or lecture or legal cases or legislation or letter or news
or newspaper article or patient education handout or periodical index or personal narratives or
portraits or practice guideline or review or video-audio media).pt.

16 cohort studies/ or longitudinal studies/ or prospective studies/ or retrospective studies/ or
comparative study.pt.

17 control groups/ or (control* adj2 (clinical or group* or trial* or study or studies or design* or
arm#*)).ti,ab. or ("clinical trial" or "clinical trial, phase ii" or clinical trial, phase iii or clinical trial,
phase iv or controlled clinical trial or "multicenter study" or "randomized controlled trial").pt. or
(random?ed adj6 (study or trial* or (clinical adj2 trial*))).ti,ab. or ((single or doubl*) adj2
blind*).ti,ab.

18 16 or 17

19 14 not 15

20 18 and 19
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Table A3. Search strategy of EMBASE SEARCH

#1 ‘amyloidosis’

#2 ‘patisiran’

#3 ‘inotersen’

#4 ‘ionis ttrrx’

#5 ‘RNA interference’

#6 ‘RNAi therapeutics’

#H7 ‘antisense oligonucleotide’

#8 #2 or #3 or #4 or #5 or #6 OR #7

#9 #1 AND #8

#10 | ‘animal’/exp OR ‘nonhuman’/exp OR ‘animal experiment’/exp

#11 | ‘human’/exp

#12 | #10 AND #11

#13 | #10 NOT #12

#14 | #9 NOT #13

#15 | #14 AND [english]/lim

#16 | #14 AND [medline]/lim

#17 | #15 NOT #16

#18 | #15 AND (‘chapter’/it OR ‘editorial’/it OR ‘letter’/it OR ‘note’/it OR ‘review’/it OR
‘short survey’/it)

#19 | #17 NOT #18
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Figure Al. PRISMA flow Chart Showing Results of Literature Search for Inotersen and Patisiran

74 references identified 11 references identified
through literature search through other sources

v

10 references after

duplicate removal

A

75 references screened 36 citations excluded

A
20 citations excluded
39 references assessed for
eligibility in full text 1 Intervention
10 Outcome
9 excluded for duplicate
v data
19 total references
2 RCTs
0 references included in
quantitative synthesis
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Appendix B. Ongoing Studies

Table B1. Ongoing Studies

Estimated
Title/ Trial Sponsor Study Design Comparators Patient Population Primary Outcomes :
Completion Date

Patisiran

The Study of an
Investigational Drug,
Patisiran (ALN-TTR02), for
the Treatment of
Transthyretin (TTR)-
Mediated Amyloidosis in
Patients Who Have Already
Been Treated With ALN-
TTRO2 (Patisiran)

Alnylam Pharmaceuticals

NCT02510261

Phase Il
Multicenter,
Open-Label,
Extension Study

Estimated
Enrollment: 228

1. Patisiran (ALN-
TTRO2)
administered by
intravenous (IV)
infusion

Inclusion Criteria

o Have completed a patisiran study
(i.e., completed the last efficacy visit
in the parent study) and tolerated
study drug

e Be willing and able to comply with
the protocol-required visit schedule
and visit requirements and provide
written informed consent

Exclusion Criteria

e Any new or uncontrolled condition
that could make the patient
unsuitable for participation

Primary Outcome Measures June 2019

o Safety and tolerability of long-term
dosing of patisiran as measured by the
proportion of subjects with AE leading to
discontinuation of study drug [Time
Frame: 52 weeks]

Secondary Outcome Measures

e Change from baseline in Neuropathy
Impairment Score (NIS)

e Change from baseline in Modified NIS
(mNIS +7) composite score

e Change from baseline in NIS+7

e Change from baseline in Norfolk Quality
of Life-Diabetic Neuropathy (QOL-DN)
questionnaire

e Change from baseline in EuroQOL (EQ-
5D) questionnaire

e Change from baseline in nutritional
status using modified body mass index
(mBMI)

e Change from baseline in motor function
assessed by NIS-Weakness (NIS-W)
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. . . . . ) Estimated
Title/ Trial Sponsor Study Design Comparators Patient Population Primary Outcomes .
Completion Date

Inotersen

An Open-Label Extension Phase Ill open-

Study to Assess the Long- label extension

Term Safety and Efficacy of study
ISIS 420915 in Patients With
Familial Amyloid Estimated

Polyneuropathy (FAP) enrollment: 135
lonis Pharmaceuticals, Inc.

NCT02175004

1. Inotersen - 300
mg IONIS-TTR Rx
administered once
weekly

Inclusion Criteria

e Satisfactory completion of dosing
& efficacy assessments in ISIS
420915-CS2

Exclusion Criteria

e Any new condition or worsening
of existing condition that could
make the patient unsuitable for
participation, or interfere with the
patient participating in and/or
completing the study

Primary Outcome Measures June 2022

o Types of AE that occur during treatment
e Change from baseline in blood pressure
and heart rate

e Change from baseline in QTcF

e Change from baseline in number of
concomitant medications used

e Change from baseline in visual acuity

e Change from baseline in light detection
ability

Secondary Outcome Measures

e Change from baseline in the mNIS+7
score

e Change from baseline in NIS score

e Change from baseline in the Norfolk
Quality of Life Diabetic Neuropathy
Questionnaire

e Change from baseline in mBMI and BMI
e Change from baseline in PND score

Source: www.ClinicalTrials.gov (NOTE: studies listed on site include both clinical trials and observational studies)
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Appendix C. Comparative Clinical Effectiveness

Supplemental Information

We performed screening at both the abstract and full-text level. A single investigator screened all
abstracts identified through electronic searches according to the inclusion and exclusion criteria
described earlier. We did not exclude any study at abstract-level screening due to insufficient
information. For example, an abstract that did not report an outcome of interest would be accepted
for further review in full text. We retrieved the citations that were accepted during abstract-level
screening for full text appraisal. One investigator reviewed full papers and provided justification for
exclusion of each excluded study.

We also searched for FDA documents related to inotersen and patisiran. These included the
manufacturer’s submission to the agency, internal FDA review documents, and the transcript of
Advisory Committee deliberations and discussions. All literature that did not undergo a formal peer
review process is described separately.

We used criteria published by the US Preventive Services Task Force (USPSTF) to assess the quality
of RCTs and comparative cohort studies, using the categories “good,” “fair,” or “poor” (see
Appendix Table F2).>3 Guidance for quality ratings using these criteria is presented below, as is a
description of any modifications we made to these ratings specific to the purposes of this review.

Good: Meets all criteria: Comparable groups are assembled initially and maintained throughout the
study; reliable and valid measurement instruments are used and applied equally to the groups;
interventions are spelled out clearly; all important outcomes are considered; and appropriate
attention is paid to confounders in analysis. In addition, intention to treat analysis is used for RCTs.

Fair: Studies were graded "fair" if any or all of the following problems occur, without the fatal flaws
noted in the "poor" category below: Generally comparable groups are assembled initially but some
question remains whether some (although not major) differences occurred with follow-up;
measurement instruments are acceptable (although not the best) and generally applied equally;
some but not all important outcomes are considered; and some but not all potential confounders
are addressed. Intention to treat analysis is done for RCTs.

Poor: Studies were graded "poor" if any of the following fatal flaws exists: Groups assembled
initially are not close to being comparable or maintained throughout the study; unreliable or invalid
measurement instruments are used or not applied equally among groups (including not masking
outcome assessment); and key confounders are given little or no attention. For RCTs, intention to
treat analysis is lacking.
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Note that case series are not considered under this rating system — because of the lack of
comparator, these are generally considered to be of poor quality.

ICER Evidence Rating

We used the ICER Evidence Rating Matrix (see Figure D1) to evaluate the evidence for a variety of
outcomes. The evidence rating reflects a joint judgment of two critical components:

a) The magnitude of the difference between a therapeutic agent and its comparator in “net
health benefit” — the balance between clinical benefits and risks and/or adverse effects AND

b) The level of certainty in the best point estimate of net health benefit.??

Figure C1. ICER Evidence Rating Matrix

Level of Certainty in the Evidence

Certainty

Moderate
Certainty

Comparative Clinical Effectiveness

High
g D

v

. P/I

Low

Certainty

Negative Comparable Small Substantial
Net Benefit Net Benefit Net Benefit Net Benefit

Comparative Net Health Benefit

A = “Superior” - High certainty of o substantial (moderate-large) net health benefit

B = “Incremental” - High certainty of @ small net health benefit

C = “Comparable”- High certainty of a comparable net health benefit

D = “Negative”- High certainty of an inferior net health benefit

B+ = “Incremental or Better” - Moderate certainty of a small or substantial net health benefit, with high
certainty of at least @ small net health benefit

C+ = "Comparable or Better” - Moderate certainty af o comparable, small, or substantial net health benefit,
with high certainty of at least a comparable net health benefit

P/l = “Promising but Inconclusive” - Moderate certainty of a comparable, small, or substantial net health
benefit, and a small {but nonzero) likelihood of o negative net health benefit

C- = "Comparable or inferior” - \Moderate certainty that the point estimate for comparative net health
benefit is either comparable or inferior

I = “Insufficient” - Any situation in which the level of certainty in the evidence is low
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Table C1. Evidence Tables

Author & Year of Study Design
Publication : Inter\'/entions (n) & Inclusion a'nd.Echusion Patient Characteristics Outcomes
Duration of Dosing Schedule Criteria
(Trial) Follow-up
Inotersen
Benson et al 2018% | Randomized, N=172 Inclusion: Age, years Data are LSM change All data are n (%)
double-blind, e Adults in FAP Stage | Mean (SD) from baseline
NEURO-TTR placebo- Study arms 1 or 2 hATTR disease; | 1.59 (12.5) Any AE
controlled phase 3 e NIS Score between 2.59.5(14.0) mNIS+7, 1.111(99)
Publication study 1. Inotersen: 300 mg 12-130 score (95% Cl) 2. 60 (100)
weekly o Positive amyloid Male, n (%) 1.5.8 (1.6 to 10.0)
Fair quality 15 months subcutaneous doses biopsy 1.77 (69) 2.25.5(20.2 to 30.8) AE related to trial
(n=112) o TTR variant by 2.41 (68) Difference: regimen
genotyping Previous use of stabilizers, | -19.7 (-26.4 to -13.0) 1.87(78)
2. Placebo (n=60) e Ages 18-82. n (%) 2.23(38)
1. 63 (56) Norfolk QoL-DN, score
Exclusion: 2.36 (60) (95% Cl) Any SAE
o> NYHA 3 1.1.0(-3.2t05.2) 1.36 (32)
e Previous liver Cardiomyopathy subset, n | 2.12.7 (7.4 to 17.9) 2.13(22)
transplant (%) Difference:
1.75 (67) -11.7 (-18.3, -5.1) SAE related to trial
2.33(55) regimen
mBMl, LSM (95% Cl) 1.8(7)
mNIS+7 score, mean (SD) 1.-0.3 (-0.61 to 0.02) 2.1(2)

1.79.2 (37)
2.74.8 (39)

Norfolk QoL-DN total
score, mean (SD)
1.48.2 (27.5)

2.48.7 (26.7)

mBMI, mean (SD)
1.101.1(22.8)
2.105.0(22.8)

2.-0.8 (-1.21 to 0.40)
Difference: 0.50 (0.0-
1.01)

Difference (inotersen
vs. placebo) in LSM
change from baseline
Norfolk-QOL-DN at 15
months, by domain
(95% Cl)

Physical

Glomerulonephritis (SAE)
1.3(3)
2.0

Thrombocytopenia (SAE)
1.3(3)
2.0

Deaths
1.5 (4.5)
2.0
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FAP Stage 1/Stage 2, (%)
1.70/30
2.66/34

White, n (%)
1. 105 (94)
2.55 (88)

Black, n (%)
1.3(3)
2.1(2)

Asian, n (%)
1.1(<1)
2.3(5)

Other or multiple, n (%)
1.3(3)
2.3(5)

Europe, n (%)
1.37(33)
2.23(38)

N. America, n (%)
1. 56 (50)
2.26 (43)

S. America or Australasia,
n (%)

1.19(17)

2.11(18)

functioning/large fiber
neuropathy:
-6.33 (-10.03 to -2.62)

Symptoms:
-2.80(-3.34t0 -1.13)

Activities of daily living:

-2.10 (-3.34 to -0.85)

Small fiber neuropathy:

0.12 (-0.95 to 1.19)

Autonomic
neuropathy:
-0.59(-1.371t0 0.18

mNIS+7 subgroup
analyses (difference in
LSM change from
baseline, [95% Cl])
Val30Met:

-18.9 (-28.1 t0 -9.6)

non-Val30Met:
-21.3(-31.1to -11.5)

Stage 1:
-14.2 (-22.5to -5.9)

Stage 2:
-29.1 (-40.2 to -18.0)

Previous TTR stabilizer
use:
-20.0(-29.2t0 -10.8)

No previous TTR
stabilizer use:

)
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-20.8 (-30.6 to -11.0)

With cardiomyopathy:
-17.2 (-25.6 to0 -8.7)

Without
cardiomyopathy:
-25.5(-36.1to0 -14.3)

Norfolk-QOL-DN
subgroup analyses
(difference in LSM
change from baseline)
Val30Met:

-12.2 (-21.6 to -3.0)

non-Val30Met:
-11.1 (-20.9 to -1.4)

Stage 1:
-9.9 (-18.2 to -1.7)

Stage 2:
-15.0 (-26.2 to -3.9)

Previous TTR stabilizer
use:

-9.0(-18.2t0 0.1)
p=0.05

No previous TTR
stabilizer use:
-14.7 (-24.5 to -4.9)

With cardiomyopathy:
-9.0 (-17.5 to -0.6)

Without
cardiomyopathy:
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Berk 2018>*
NEURO-TTR

Conference
presentation slides

See Benson et al,
2018

See Benson et al,
2018

See Benson et al, 2018

TTR genotype, n (%)
Val30Met
1.56 (50)

2.33 (55)
non-Val30Met
1.56 (50)
2.27 (45)

') Disease Stage 1/2, n (%)
1. 74 (66.1)/38 (33.9)

-16.4 (-27.3 to0 -5.4)

mBMI, change from
baseline (SE)
1.-0.30(0.16)
2.-0.80 (0.20)

LSM difference: 0.50
(95% C1 0.00 to 1.01)

Following outcomes
measured in
cardiomyopathy
subset

All data below are
treatment difference
as LSM (95% Cl)

Global longitudinal
strain:
0.20(-1.17 to 1.56)

Ejection fraction:
-1.99 (-5.49 to 1.50)

Left ventricular mass:
-2.86(-22.13 to 16.40)

Data reported are for
OLE group*, estimated
from graphs

mNIS+7 Composite
score, least squares
mean (SE)

Week 52:

1) 31.07 (5.83)

2) 9.05 (1.85)

Discontinuation, %
1.22.3
2.13.3

Any SAEs, %
1.24.1
2.21.7

Deaths, n (%)
1.5 (4.5)
2.0
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Investigator-
initiated, open-
label study in
patients with
cardiomyopathy

Benson et al 2017°¢

Publication

Included patients
with hATTR and
wild-type TTR
amyloidosis

Data are interim;
targeted
enrollment

reported is 30 and

complete study
follow-up is 3
years

N=22

Study arms

1. Inotersen 300mg
by weekly
subcutaneous
injection weekly

Inclusion
e Biopsy-proven
transthyretin
amyloidosis
e Signs of chronic
heart failure
e Left ventricular wall
thickness of > 1.3 cm
on transthoracic
echocardiogram
e Stable renal
function and thyroid
function

Exclusion
e Not reported

2. 42 (70)/18 (30)

Data reported are interim;
reporting only hATTR, not

wild-type

Age, years
Mean (range)
1. NR (55-72)

Females, n (%)
1.0

NYHA Class, n (%)
Class I: 4 (50)
Class II: 4 (50)

Left ventricle mass by

ECHO, g

Mean (SEM)
1.352(28)

Left ventricle mass by
MRI, g

Mean (SEM)

1.202 (15)

1)NorfolkQoL-DN Total
score, least squares
mean (SE)
Week 52:
1) 11.3(5.2)
2) 4.52 (2.4)

*OLE included patients

who switched from 1)
placebo to inotersen
and patients who 2)
continued receiving
inotersen for up to 5
years (n=135)

Data reported are
interim

NYHA Class, n (%)
Class I: 8 (100)
Class1l: 0

Left ventricle mass by
ECHO, g
Mean (SEM)

1.363 (27)

Left ventricle mass by
MRI, g
Mean (SEM)

1. 205 (16)

Injection site reactions n
(%)
1.5(33%)

Platelets >100K*, n (%)
1.2 (13)

*Among all participants,
mean platelet decrease
of 11%
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Duration of
follow-up: 1 yea

Coehlo 2018°° See Benson et al,

2018
NEURO-TTR
Conference
presentation
Adams et al, 20183* | Phase lll
randomized,
APOLLO double-blind,
placebo-
Publication controlled trial
Fair quality 44 international

sites, 19 countries

Duration of study:

See Benson et al,
2018

N=225
Study arms

1. Patisiran,
0.3mg/kg every 3
weeks by infusion
(n=148)

2. Matched placebo
(n=77)

See Benson et al, 2018

Patisiran

Inclusion:
e Ages 18-85
o FAP diagnosis
o Neuropathy
Impairment Score of
5-130
o Meet Karnofsky
performance status
requirements
e Adequate blood
counts and liver

See Benson et al, 2018

Age, years
Median (range)
1. 62 (24-83)

2. 63 (34-80)

Males, n (%)
1.109 (74)
2.58 (75)

FAP Stage 1, n (%)
1. 67 (45)

Difference (inotersen
vs. placebo) in LSM
change from baseline
Norfolk-QOL-DN at 15
months (95% ClI)

Physical
functioning/large fiber
neuropathy:

-6.33 (-10.03 to -2.62)

Symptoms: -2.80 (-3.34
to-1.13)

Activities of daily living:
-2.10 (-3.34 to -0.85)

Small fiber neuropathy:

0.12 (-0.95 to 1.19)

Autonomic
neuropathy: -0.59 (-
1.37 to 0.18)

mNIS+7,

LSM (SE)

1. -6.0(1.7)

2. 28.0(2.6)
Difference:

-31.0 (95% Cl -39.9 to -
28.1)

Norfolk QoL-DN, score
(SE)
1.-6.7 (1.8)

Serious AE, n (%)
1. 36 (32%)
2. 13 (22%)

All data reported are n
(%)

Any AE
1. 143 (97)
2.75(97)

Discontinuation due to
AE

1.7 (5)

2.11 (14)
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18 months

Draft Evidence Report - Inotersen and Patisiran for hATTR

function tests

e Adequate cardiac

function

o Negative serology
for hepatitis B virus

and hepatitis C virus

Exclusion:
® Prior or planned
liver transplantation
e Untreated hypo- or
hyperthyroidism
o HIV infection
e Malignancy in past
2 years, except for
basal or squamous
cell carcinoma (skin)
or carcinoma in situ
of cervix that was
successfully treated
e Recently received
investigational device
or agent
e Currently taking
diflunisal, tafamidis,
doxycycline, or
tauroursodeoxycholic
acid

2.37 (48)

FAP Stage 2, n (%)
1. 81 (55)
2.37(51)

FAP Stage 3, n (%)
1.0
2.1(1)

V30M early-onset, n (%)
1.13 (9)
2.10 (13)

V30M, all, n (%)
1.56 (38)
2.40 (52)

non-V30M, n (%)
1.92 (62)
2.37 (48)

PND score I, n (%)
1.36(24.3)
2.20 (26.0)

PND score ll, n (%)
1.43(29.1)
2.23(29.9)

PND score llla, n (%)
1. 41 (27.7)
2.22(28.6)

PND score lllb, n (%)
1.28(18.9)
2.11(14.3)

PND score IV, n (%)

2.14.4 (2.7)
Difference:
-21.1 (-27.2 to-15.0)

Percent reporting
improvement in
mNIS+7 (vs. baseline)
1. 56%

2.4%

Percent reporting
improvement in
Norfolk-QOL-DN (vs.
baseline)

1.51%

2.10%

PND score change
from baseline
Improvement
1.8%

2.0

No change
1. 65%
2.30%

Left ventricular wall
thickness
Difference: p=0.02

Longitudinal strain
Difference: p=0.02

mBMI, LSM change
from baseline (SD)
1.-3.7 (9.6)
2.-119.4 (14.5)
Difference: 115.7

Any SAE
1. 54 (36)
2. 31 (40)

Any severe AE
1. 42 (28)
2.28(36)

Deaths
1.7 (5)
2.6 (8)
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1.0
2.1(1.3)

mBMI, (kg/m2 x g/L)
Mean (95% Cl)

1.970

2.990

Region, N (%)
N. America:
1.37 (25.0)
2.10 (13.0)

W. Europe:
1. 62 (41.9)
2.35 (46.8)

Rest of the world:
1.49 (33.1)
2.31(40.3)

(p<0.001)

mNIS+7 subgroup
analyses (difference in
LSM change from
baseline, [95% Cl])
Val30Met:

-37.1(-44.8 to — 29.4)

non-Val30Met:
-31.7 (-40.6 to — 22.8)

Stage 1:
-29.7 (-37.4 t0 -21.9)

Stage 2:
-38.2 (-47 to -29.5)

Previous TTR stabilizer
use:
-38.3 (-46.1 to — 30.5)

No previous TTR
stabilizer use:
-29.9 (-39.1 to -20.8)

With cardiomyopathy:
-37.8 (-46.7 to -28.9)

Without
cardiomyopathy:
-30.7 (-38.3 to -23.0)

Norfolk-QOL-DN
subgroup analyses
(difference in LSM
change from baseline)
Val30Met:

Olnstitute for Clinical and Economic Review, 2018
Draft Evidence Report - Inotersen and Patisiran for hATTR

Page 89

Return to Table of Contents




Adams, 2018°%° See Adams et al,

2018

See Adams et al,
2018
APOLLO

Conference
presentation

See Adams et al, 2018

See Adams et al, 2018 in
addition to data below

Age, years

Median (IQR)
1. 60 (54-66)
2.62(57-72)

mNIS+7 score, points
Mean (SD)

1.74.6 (37.0)

2.80.9 (41.5)

-21.8 (-31.1to -12.5)

non-Val30Met:
-20.08 (-30.3 to -11.4)

Stage 1:
-18.3 (-26.1 to -10.0)

Stage 2:
-24.2 (-33.6 to -14.7)

Previous TTR stabilizer
use:
-17.6 ( -25.7 to -9.4)

No previous TTR
stabilizer use:
-25.9 (-36.2 to 15.6)

With cardiomyopathy:
-23.0 (-32.0 to -14.0)

Without
cardiomyopathy:
-20.2 (-29.9 to -10.5)

Any AE, n (%)
1. 143 (96.6)
2.75 (97.4)

Discontinuation d/t AE, n

(%)
1.7 (4.7)
2.11(14.3)

SAE, n (%)
1.54 (36.5)
2.31(40.3)
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Gonzalez-Duarte,
2018°%°

APOLLO

Conference poster

See Adams et al,
2018

See Adams et al,
2018

See Adams et al, 2018

NIS score, points
Mean (range)
1.61 (6.0 to 141.6)
2.57 (7.0to 125.5)

Norfolk-QoL-DN score,

points

Mean (range)

1.59.6 (5to0 119)
2.55.5(8to0 111)

See Adams et al, 2018

Data reported are
change from baseline

Change in PND Score
Improved, n (%):
1.12(8.1)

2.0

No change, n (%):
1. 96 (64.9)
2.23(29.9)

Worsened, n (%):
1.30(20.3)
2.32 (41.6)

Missing, n (%):
1.10 (6.9)
2.22(28.6)

Change in FAP Stage
Improved, n (%):
1.5(3.4)

2.0

No change, n (%):
1.112 (75.7)
2.34 (44.2)

Any adverse event (AE),
n (%)

1. 143 (96.6)
2.75(97.4)

Discontinuation d/t AE, n
(%)

1.7 (4.7)

2.11(14.3)

SAE, n (%)
1.54 (36.5)
2.31(40.3)

Grade 3 or 4 severity
SAE, n (%)

1.NR

2.NR

Deaths, n (%)
1.7 (4.7)
2.6(7.8)

Infusion-related reaction
(IRR), n (%)

1.NR

2. NR

Flushing, n (%)
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Adams, 2018>° See Adams et al, See Adams et al,
2018 2018

APOLLO

Conference

presentation

See Adams et al, 2018

See Adams et al, 2018

Worsened, n (%)
1.21(14.2)
2.21(27.3)

Missing, n (%):
1.10 (6.8)
2.22 (28.6)

Difference reported is
between-arm
difference

Any
hospitalization/death
(cn

HR 0.48 (0.34, 0.69)

Cardiac
hospitalization/death
(cn

HR 0.54 (0.28, 1.01)

Data reported are
change from baseline

Mean mNIS+7 change
by NIS quartiles (SE)
Baseline NIS: 26 and
<30

1.-2.76 (2.17)
2.20(6.1)

Baseline NIS: 230 and
<57

1.-6.73 (2.77)
2.27.4(5.3)

Baseline NIS: 257 and
<84.5

1.NR
2.NR

Renal effects, n (%)
1. NR
2. NR

Thrombocytopenia, n (%)
1.NR
2.NR
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1.0.88 (3.57)

2.31.7 (6.8)
Baseline NIS: 284.5
and <141.6
1.-6.16 (3.53)
2.32.4 (6.6)
Slama, 2018% See Adams et al, See Adams et al, See Adams et al, 2018 @ See Adams et al, 2018 See Adams et al, 2018  See Adams et al, 2018
2018 2018
APOLLO Median NT-proBNP, pg/ml = NT-proBNP >3000 ng/L
1.756.4 (N=29)
Conference poster 2.845.7 Risk for mortality (95%
Cl)
NT-proBNP <3000 ng/L 19.3-fold (5.9, 62.8) p-
(N=196) value=8.7
Median NT-proBNP, pg/ml
(IQR)
400.1(166.65,924.10)
NT-proBNP >3000 ng/L
(N=29)
Median NT-proBNP, pg/ml
(1QR)
4257.2(3667.38,5949.67)
Merlini 2018°%° Phase llI N=225 See Adams et al, 2018 | Cardiac Subpopulation Data reported are See Adams 2018 AAN
randomized Study arms: change from baseline April 25
APOLLO double-blind 1. Patisiran, Age, years
placebo 0.3mg/kg every 3 Median (range) Cardiac Subpopulation
Conference controlled weeks by infusion 1. 62 (43-80)
presentation multicenter trial (n=148) 2. 60 (24-79) Norfolk QoL-DN
Individual domains
Duration of study: | 2. Matched placebo Males, n (%) Physical
18 months (n=77) 1.30(83.3) functioning/large fiber
2.68(75.6) 1.10.7 2.-0.5
Cardiac Activities of daily living
Subpopulation V30M TTR Genotype, n 1.6.7 2.0.9
(N=126) (%) Symptoms
1. Placebo (n=36) 1.12(33.3) 1.3 2.-0.7
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2. Patisiran (n=90)

Adams, 2017%* See Adams et al, See Adams et al,
2018 2018

APOLLO

Conference

presentation slides

Kristen, 2018% See Adams et al,

2018

See Adams et al,
2018

Olnstitute for Clinical and Economic Review, 2018
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See Adams et al, 2018

See Adams et al, 2018

2.22 (24.4)

Mean NIS score
1.68.7
2.60.9

FAP Stage 1/2, n (%)
1.13 (36.1)/23 (63.9)
2.42 (46.7)/48 (53.3)

PND Score, n (%)
1.1:7 (19.4)
II: 12 (33.3)
Illa: 12 (33.3)
llb: 5 (13.9)
2.1:24(6.7)
I: 28 (31.1)
Illa: 21 (23.3)
lllb: 17 (18.9)

NYHA Class I/11, n (%)
1. 16 (44.4)/20 (55.6)
2.34(37.8)/56 (62.2)

See Adams et al, 2018

Age, years
Median (IQR)
1. 60 (54, 66)

Small fiber
1.26 2.04
Autonomic
1.09 2.-03

LS mean change
Norfolk QoL-DN
1.204

2.-2.6

Treatment difference: -
23.0

Difference reported is
between-arm
difference

NT-proBNP, ng/L
Mean change from
baseline (95% Cl)
1. -49.9 (NR)
2.320.4 (NR)
Difference: -370.2
(NR; p<0.001)
Data reported are
change from baseline

See Adams et al, 2018

Deaths, n (%)
1.7 (4.7)
2.6(7.8)
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APOLLO

Conference poster

Suhr, 20155’ Phase 2 dose-
ranging study
Phase 2
Duration of
Publication follow-up: 208
days

N=29

Study arms
(cohorts):

1. Two doses of 0.01
mg/kg by infusion 4
weeks apart (n=4)

2. Two doses of 0.5
mg/kg by infusion 4
weeks apart (n=3)

3. Two doses of 0.15
mg/kg by infusion 4

Inclusion

e BMI between 17-
33km/m?

e Women of child-
bearing potential
must have
negative
pregnancy test

e Agree to use
appropriate
contraceptives

e Diagnosis of TTR
amyloidosis

2.62(57,72)

TTR genotype
N (%)
Val30Met
1.22(24.4)
2.12(33.3)
non-Val30Met
1. 68 (75.6)
2.24(66.7)

Left ventricle mass
Median (IQR), g

1. 270.9 (216.0to 322.8)
2.243.7 (206.2 to 341.0)

Longitudinal strain, (%)
Median (IQR)
1.-15.1(-17.2 to -12.6)
2.-15.5(-18 t0 -12.8)

Ejection fraction, %
Median, SD
1. 60.0 (9.9)
2.62.2(8.6)

Age, years
Mean (SD)
1. 65.8 (8.96)
2.55.7 (24.83)
3.41.7 (2.52)
4.58.7 (16.07)
5.53.8 (15.6)

Females, n (%)
1.1 (25.0)
2.0
3.1(33.3)
4.4 (57.1)

Difference reported is
between-arm
difference

Longitudinal strain, (%)
Worse

3.25.3

4. 44

Improved

1.21.3

2.8

Stable

1.534

2.48

Longitudinal strain, (%)
LS Mean (SE)
1. 0.08 (0.28)
2.1.45 (0.48)

SAE, n (%)
2 (6.9)

No outcomes of
interest reported

Infusion-related
reaction*, n (%)
3(10.3)

Note: One participant
reported three SAE’s
(nausea, vomiting, and
cellulitis) considered
related to study drug
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weeks apart (n=3)

4. Two doses of 0.3
mg/kg by infusion 4
weeks apart (n=7)

5. Two doses of 0.3
mg/kg by infusion 3
weeks apart (n=12)

Suhr 2018 7* Global, N=211

multicenter open
Global OLE label extension Study arms:
(ongoing) study 1. APOLLO Patisiran

- 0.3 mg/kg IV every

e Adequate blood
counts, liver and
renal function

o Willing to give
informed consent
and comply with
study
requirements

Exclusion

e HIV infection or
known or
suspected
bacterial, viral,
parasitic, or fungal
infection

® Receipt of
investigational
agent within 30
days prior to first
dose

e Liver transplant

® Poor cardiac
function

e Considered unfit for
study by principal
investigator

e Employee or family
member of the
sponsor or clinical
study site
personnel

Inclusion:
o Adults with hATTR
amyloidosis with
polyneuropathy who
participated in the Ph

5.3 (25.0)

Country, n (%)
W Europe: 27 (93.1)
S America: 1 (3.4)
US: 1(3.4)

TTR Genotype, n (%)
Val30Met
1.2 (50.0)
2.2(66.7)
3.3 (100)
4.6 (85.7)
5.9 (75)

non-Val30Met
1.2 (50.0)
2.1(33.0)
3.0
4.1 (14.3)
5.3 (25.0)

FAP Stage, n (%)
Stage 1: 25 (86.2)
Stage 2: 4 (13.8)

Age, years Data reported are
Mean (SD) change from baseline
1.61.0(12.1)

Difference reported is
between-arm

2.63.5(11.02)
3.61.3(12.28)

*Symptoms reported
included: tachycardia,
decreased oxygen
saturation, dizziness,
abdominal pain,
bronchospasm,
erythema, dyspnea,
chills, pallor, pyrexia, and
tachypnea

Any adverse event (AE),
n (%)

1.119 (86.9)
2.45(91.8)

3.189 (89.6)
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Patients who
completed the
Phase 2 open
label extension or
Phase 3 APOLLO
studies were
eligible for
enrollment

Conference poster

52 weeks

3 weeks (n=37)

2. APOLLO Placebo
IV every 3 weeks
(n=49)

3. Patisiran and PBO
combined
population (n=211)

4. Phase 2 OLE
Patisiran - 0.3 mg/kg
IV every 3 weeks
(n=25)

Olnstitute for Clinical and Economic Review, 2018
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2 OLE or APOLLO
study.

4.58.5(15.1) difference

Left ventricle mass
Median (IQR), mm
3.270.9 (216.0- 322.8)
4, 243.7 (206.2- 341.0)

mNIS+7 score, points
Mean (min, max)
1.75(8, 199)

2.101 (22, 190)
3.77(3,199)

4.46 (3, 128)

TTR genotype
N (%)
Val30Met

1. 56 (40.9)
2.24(49)

(
3.98 (46.4)
4.18 (72)

non-Val30Met
1.81(59.1)

2.25(51)

3.113 (53.6)
4.7(28)

Concurrent TTR tetramer
stabilizer use, n (%)

1.0

2.3(6.1)

3.16(7.6)
4.13(52)

PND score, n (%)

PND O/PND I/PND Il
1.1(0.7)/32 (23.4)/36
(26.3)

2.0/7 (14.3)/9 (18.4)
3.1(0.5)/49 (23.2)/58
(27.5)

4.0/10 (40.0)/13 (52.0)

4. 25 (100)

AE related to study drug,
n (%)

1.30(21.9)

2.22 (44.9)

3.59 (28)

4.3(12)

Discontinuation d/t AE, n
(%)

1.7 (5.1)

2.9(18.4)

3.16(7.6)

4.0

Severe AE, n (%)
1.19(13.9)
2.16 (32.7)
3.38(18)
4.3(12)

Serious AE (SAE), n (%)
1.30(21.9)
2.19(38.8)
3.55(26.1)

4.6 (24)

Deaths, n (%)
1.4(2.9)
2.7(14.3)
3.11(5.2)
4.0
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PND IIIA/PND I1IB
1.33 (24.1)/27 (19.7)
2.8(16.3)/17 (34.7)
3.42(19.9)/45 (21.3)
4.1 (4.0)/1 (4.0)

FAP Stage 1
No. (%)
1.58(42.3)
2. 14 (28.6)
3.92 (43.6)
4.20(80)

FAP Stage 2
No. (%)
1.71(51.8)
2.27(55.1)
3.103 (48.8)
4.5 (20)

FAP Stage 3
No. (%)
1.8(5.8)
2.8(16.3
3.16(7.6)
4.0

NIS score, points
Mean (min,max)
1.62 (2, 162)
2.82 (12, 158)
3.64 (0, 162)
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Gillmore, 201872
Global OLE

Conference abstract

Adams, 2017¢°

Phase 2 OLE

Global,
multicenter open
label extension
study

Patients who
completed the
Phase 2 open
label extension or
Phase 3 APOLLO
studies were
eligible for
enrollment

Data reported is
by previous trial

treatment arm

52 weeks

Phase 2 open-
label extension
study

Sub-group

N=211

Study arms:

1. APOLLO PBO -
0.3 mg/kg IV every
3 weeks (n=49)

2. APOLLO
Patisiran - 0.3
mg/kg IV every 3
weeks (n=137)

3.Ph 2 OLE
Patisiran - - 0.3
mg/kg IV every 3
weeks (n=25)

4.Global OLE -
Eligible patients
from Phase 2 OLE
and APOLLO
continued
receiving patisiran
0.3 mg/kg IV every
3 weeks

N=27

Study arms:
1. *Patisiran -
0.3mg/kg IV every
3 weeks for 24

See Suhr 2018

Inclusion:

® Previously received
and tolerated ALN-
TTRO2 (patisiran) in
Study ALN-TTRO2-

4.36 (0, 88.6)

mNIS+7 score, points
Mean (range)
4.77 (3-199)

NIS score, points
Mean (range)
4. 64 (0-162)

TTR genotype
N (%)
Val30Met
4.46

PND type, %

4.PND |, 0.5
PND 11, 28
PND IlIA, 20
PND IlIB, 21
PND IV, 18

Age, years
Mean (range)
1. 64 (29-77)

Data reported are
change from baseline

Difference reported is
between-arm
difference

21 dose of patisiran at
home, n (%)
1.7(14.3)

2.15(10.9)

3.3(12.0)

4.25(11.8)

Total number of
patisiran doses
administered at home,
n

1.88

2.133

3.48

4.269

Number of infusion
interruptions d/t IRRs
during home infusion,
n

1.0

2.0

3.0

4.0

Data reported are
change from baseline

mNIS+7, score
Mean decrease

Infusion-related reaction
(IRR), n (%)

1.12 (24.5)

2.8(5.8)

3.2(8)

4.22(10.4)

SAE, n

Combination therapy:
5/20

Monotherapy: 2/7
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Conference abstract

Adams, 20177°
Phase 2 OLE

Conference poster

analysis by
patients on
combination
therapy of
patisiran and
stabilizer vs.
patients on
patisiran
monotherapy

24 months

Phase Il open-
label extension

Duration of

follow-up: up to 2

years

months

obb)

ccc) *This arm
includes patients
with combination
therapy (patisiran
+ stabilizer, n=20)
and patients with
monotherapy
(n=7).

N=27

Study arm:

1. Patisiran 0.3
mg/kg by infusion
every three weeks

002.

e Adequate
Karnofsky
performance status,
liver function, and
renal function.

Exclusion:
e Pregnant or
nursing.
e Has had a liver
transplant.
e Has a New York
Heart Association
heart failure
classification >2
e Has unstable
angina.
e Has uncontrolled
clinically significant
cardiac arrhythmia.

Inclusion:
® Previously received
and tolerated
patisiran in phase Il
study
e Adequate
Karnofsky
performance status,
liver function, and
renal function

Exclusion:
e Pregnant or nursing
e Previous liver
transplant

Age, years
Mean (range)
1. 64.0 (29-77)

Female, n (%)
1.9(33)

mNIS+7 score, points
Mean (range)
1.53.0(2.0-122.5)

NIS score, points
Mean (range)
1.34.8 (4.0 to 93.4)

Combination therapy:
7.0
Monotherapy: 6.7

Data reported are
change from baseline
at 24 months

mNIS+7 score, points
Mean (SEM)
1.-7.0(2.0)

Median (range)
1.-7.0 (-34.6 to 15.4)

NIS-W score, points
Mean (SEM)
1.1.2(1.4)

Flushing, n (%)
Combination therapy: 7
(35)

Monotherapy: 0

Infusion-related
reaction, n (%)
Combination therapy: 5
(25)

Monotherapy:1 (14.3)

Data reported are no. of
patients (%)

Any SAEs
1.7 (25.9)

Deaths
1.1 (4)

Flushing*
1.7(25.9)

Infusion related
reaction*
1.6(22.2)
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o NHYA heart failure
classification >2

e Unstable angina

e Uncontrolled
clinically significant
cardiac arrhythmia

mBMI, kg/m2 x albumin
(g/dL)
Mean (range)

1. 1030.5 (728.6 to
1379.6)

EQ-5D-5L
Mean (range)
1.08 (0.3 to 1.0)

TTR Genotype, n (%)
Val30Met
1.20 (74)

non-Val30Met
1.7 (26)

FAP Stage, n (%)
Stage 1: 24 (89)
Stage 2: 3 (11)

PND Score, n (%)
I: 15

I1: 9

Ila: 2

lb: 1

Median (range)
1.0(-13.5 to 24.4)

NIS-R score, points
Mean (SEM)
1.-0.5(0.5)

Median (range)
1.0(-6.0to 7.0)

QsT
Mean (SEM)
1.-7.4(2.0)

Median (range)
1.-6.0 (-40.0 to 16.0)

NCS 25
Mean (SEM)
1.-0.2 (0.2)

Median (range)
1.-0.3(-2.0to 2.5)

Postural BP
Mean (SEM)
1.-0.1(0.1)

Median (range)
1.0(-1.0to 0.5)

No. with mNIS+7 score

unchanged or
improved (%)
1.20(77)

mBMI, kg/m2 x
albumin (g/dL)
Mean (range)

Other AEs frequently
reported: diarrhea,
nasopharyngitis, urinary
tract infection, vomiting,
wound (22.2%); nausea
(18.5%); insomnia,
neuralgia, pyrexia
(14.8%); anemia,
bronchitis, cataract,
infusion site
extravasation, edema
peripheral, macular
degeneration,
musculoskeletal pain, and
osteoporosis (11.1%)

*Considered drug-
related
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Obici et al, 201852
APOLLO

Conference
presentation slides

Alnylam
Pharmaceuticals,
2017°%8

Phase 2 OLE

Manufacturer slides

Obici, 20157

Conference abstract

See Adams et al,
2018

Phase 2 OLE
Duration of

follow-up: up to 2
years

Single arm, open
label

24 months

See Adams et al,
2018

N=27

Study arm:

1. Patisiran 0.3
mg/kg by infusion
every three weeks

N=24

Study arms:
1. *Diflunisal — 250
mg BID

See Adams et al, 2018

See Adams 2017

Diflunisal

Inclusion:
e Late onset FAP
patients with
moderate to severe
neuropathy and
cardiomyopathy

See Adams et al, 2018

See Adams 2017

Age, years
Mean (range)
1. 69 (57-82)

Male gender, n

1.20

Disease duration, months
Mean (range)

1. 43 (17-90)

1.-60.8 (34.9)

EQ-5D-5L
Mean (range)
1.-0.01 (0.02)

Percent with improved
mBMI at 18 months
Patisiran: 41.2%
Placebo: 6.5%

See Adams 2017

Progression

PND: Increased by 1 in
8/18 patients

Cardiac: Occurred in
2/21 patients

See Adams et al, 2018

All data are n (%)
Deaths: 1 (3.7)
Discontinuations: 1 (3.7)
SAEs: 7 (25.9)

Severe AEs: 5 (18.5)
Infusion-related

reactions: 6 (22.2)

Flushing: 7 (25.9)

Discontinuation d/t AE, n
1.3

Increased serum
creatinine, n
1.3
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Berk, 20132°

Good

Investigator
initiated
international,
randomized,
double-blind,
placebo-
controlled study

2 years

N=130
Study arms:
1. *Diflunisal — 250

mg twice daily
(n=64)

idd)
2. Placebo (n=66)

Inclusion:
e 18-75 years,
biopsy proven
amyloid deposition
by Congo Red
staining and mutant
TTR genopositivity
by DNA sequence
analysis, signs of
peripheral or
autonomic
neuropathy, and
ECOG performance
status < 3.

Exclusion:
e Alternative causes
of sensorimotor
polyneuropathy,
limited survival (<2
years), prior
transplantation,
severe congestive
heart failure (class IV

mBMl, (kg/m? x g/L)
Mean (range)
1. 890 (604-1458)

NT-proBNP pg/ml
Mean (range)
1. 728 (141-5965)

Age, years Data reported are
Mean (SD) change from baseline
1. 60.3 (11.7)

2.59.2 (12.2) Difference reported is

between-arm

Male, n (%) difference

1. 43 (67.2)

2. 44 (66.7) NIS+7 score, points
Mean (95% Cl)

TTR genotype Month 12

N (%) 1.6.2(2.8,9.6)

Val30Met 2.12.5(8.6, 16.4)

1. 36 (56.3) Difference:

2.35(53) 6.4(1.2,11.6)

non-Val30Met

Month 24

1. 28 (43.8) 1.8.2(2.9,13.6)

2. 31 (47) 2.26.3(20.2,32.4)
Difference:

PND, score 18.0 (9.9, 26.2)

Mean, n (%)

1.1-28(43.8) NIS score, points

II-18(28.1) Mean (95% Cl)

MA-11(17.2) Month 12

*Drug-related AEs, n
1.4
2.2

**Deaths, n
1.4
2.9

*From the diflunisal
group the 4 AEs include,
gastrointestinal bleed,
congestive heart failure,
glaucoma, and nausea.
From the placebo group
the 2 AEs include,
headache and renal
failure

**12 of the reported 13
deaths occurred off study
drug
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New York Heart
Association, (NYHA))
or renal insufficiency
(estimated creatinine
clearance <30
mL/min), and
ongoing
anticoagulation

1B -3 (4.7)
IV -4 (6.3)

2.1-21(31.8)
I1-23(34.8)
IMA-8(12.1)

1B —-10(15.2)
IV-4(6.1)

NIS+7 score, points
Median (range)

1. 39.3 (3.6-181.6)
2.42.3(0-176.1)

NIS score, points
Median (range)

1. 23.5(0-164.8)
2.30.8 (0-160.3)

mBMI, (kg/m? x g/L)
Mean (SD)

1. 1024 (22.63)

2. 1019 (255)

SF36, score
Mean (SD)
Physical

1. 35.9 (11.6)
2.34.8(11)
Mental

1. 46.6 (14.1)
2.46.5(11.8)

1.4.1(1.2,6.9)
2.10.1 (6.9, 13.3)
Difference:

6.0 (1.7, 10.3)

Month 24

1.6.4 (1.6, 11.2)
2.23.2(17.8, 28.5)
Difference:

16.8 (9.6, 24.0)

mBMI, (kg/m? x g/L)
Mean (95% Cl)

Month 12

1.-18.7 (-51.6 to 14.1)
2.-38.5(-74.9t0-2.1)
Difference:

-19.8 (-68.8 t0 29.2)

Month 24

1.-33.7 (-69.3,t0 1.8)
2.-67.9(-108.1to -
27.7)

Difference:

-34.1 (-87.8 to 19.5)
SF36, score

Mean (95% Cl)

Month 12

Physical
1.0.7(-1.1to0 2.5)
2.-1.9(-3.9t00.2)
Difference:
-2.6(-5.3t00.1)

Mental
1.2.5(0.0to 5.1)
2.0.8(-2to0 3.6)
Difference:

-1.7 (-5.5t0 2.1)
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Tojo, 2010 Single-arm study
of Japanese
Publication hATTR patients

Duration of
follow-up: mean

38.0 months (SD:

31.2 months,
range 2-116)

N=40*

Study arms:

1. Diflunisal 250 mg
twice dailyt

*N analyzable at 12
months = 28; 24
months = 21; 36
months = 16

tadministered with
histamine type-2
receptor agonist or
proton pump
inhibitor to prevent
Gl bleeding

Inclusion:

e 20 years or older
e Biopsy-proven
amyloid deposition
by Congo Red
staining

e Mutant TTR
genopositive by DNA
sequence analysis

o Signs of peripheral
or autonomic
neuropathy

Exclusion:

e Non-ATTR
amyloidosis

e Other causes of
sensorimotor
polyneuropathy

e Liver
transplantation

e Severe congestive
heart failure (Class IV
NYHA)

e Renal insufficiency

Age, years
Mean (SD)
1.60.7 (14.4)

Females, n (%)
1. 12 (30)

TTR genotype, n (%)
Val30Met
1.30 (75)

non-Val30Met
1. 10 (25)

PND Score, n (%)
1.
I: 10 (25)
I1: 12 (30)
I11A: 8 (20)
I1B: 7 (17.5)
IV: 3 (7.5)

mBMl, kg/m2 x albumin

Mean (SD)
1.838.7 (171.1)

Month 24

Physical

1.1.2 (-1.2,3.7)
2.-49(-7.6,-2.1)
Difference:
-6.1(-9.8, -2.5)

Mental
1.3.5(0.4, 6.7)
2.-0.9 (-4.4, 2.5)
Difference:
-4.5(-9.2,0.2)
Data reported are

mean change per year

FAP Score, points
Mean (SD)
0.98+1.39

mBMl, kg/m2 x

albumin

Mean (SD)
-28.1%+ 25.6

Ejection fraction, (%)
Mean (SD)
-0.21+ 3.76

All data are n (%)

Discontinuation d/t AE:
13 (32.5)

Discontinuation d/t
drug-related AE:
3(7.5)

Discontinuation d/t
thrombocytopenia:
1(2.5)

Deaths:
3(7.5)
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Takahashi, 2014°* Single arm study
in Japanese

Publication patients in
endemic setting
(late onset

Val30Met only)

Duration of
follow-up: 5 years

Sekijima, 2013°%° Single arm, open-

label historical

N=6
Study arm:

1. Diflunisal 250 mg

twice daily

N=45
Study arms:

o Liver dysfunction

e Active
gastrointestinal
bleeding

e Thrombocytopenia
o NSAID or aspirin
hypersensitivity

e Pregnancy

NR

Inclusion:
NR

Cardiomyopathy, n (%)
1. 34 (85)

Ejection fraction (%)
Mean (SD)
1. 68.9 (10.3)

Age, years
Range
45-73

Mean age at onset, years
Mean (SD)
59.3 (NR)

Mean age at starting
diflunisal, years
65.8

Mean disease duration,
years (SD)
6.5 (5.2)

mBMI, kg/m2 x albumin
Mean (SD)
857.5+67.4

Ejection fraction (%)

Mean (SD)
71.2+10.9

NR

mBMI, kg/m2 x
albumin

Mean (SD)

Year 1: 854.2 £ 120.7
(p = 0.96)

Year 2: 825.8 + 102.1
(p=0.52)

Year 3: 818.7 £ 88.8 (p

=0.31)

Ejection fraction (%)
Mean (SD)

Year1:74.2+69 (p=
0.65)

Year 2:68.2+5.8 (p =
0.60)

Year3:72.2+6.7 (p=
0.73)

NR

Data reported are n (%)

Discontinuations d/t AE
1(16.7)

Data reported are n (%)
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Conference abstract = control study 1. Diflunisal 250 mg Discontinuations d/t AEs

(Val30Met only) twice daily (n=18) Exclusion: 7 (39)
NR
2. Historical controls Discontinuations d/t
(n=27) related AEs
Duration of 2 (11)

follow-up: mean
35.0 months (SD:
24.0)
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Appendix D. Comparative Value Supplemental

Information

Table D1. Impact Inventory

Type of Impact Included in This Analysis
(Add additional from... Perspective? Notes on Sources (if quantified), Likely Magnitude

domains, as Health Care & Impact (if not)
relevant) Sector

Formal Health Care Sector

Patisiran’s transition probabilities come a poster by
Gonzalez-Duarte et al., 2018. Inotersen’s longevity

Longevity effects X X effects are assumed to be 2/3 as good. Other
transition probabilities are from Adams et al. and
Swiecicki et al.
T The utilities for FAP stages 1 and 2 are from
ea
Denoncourt et al. The FAP stage 3 utility value is
outcomes Health-related
. ) assumed from the
quality of life X X . .
effects the York Economic Review Group (ERG). The
assumption of a gain in utility within FAP stage is
guantified with equations from the ERG report.
None but likely to make the incremental cost-
Adverse events O O ) v )
effectiveness ratio even larger
Paid by third- " o Medicare costs;
party payers Schmidt et al.; Riley and Lubitz; Lassman et al.
Paid by patients O O None but likely to make the incremental cost-
. out-of-pocket effectiveness ratio even larger
Medical costs
Future related "
medical costs
Future unrelated "
medical costs
Informal Health Care Sector
Patient time costs NA X Assumed
Unpaid caregiver- Dunbar et al.
Health- ] s E NA X
time costs
related costs - - -
Transportation . O None but likely to make the incremental cost-
costs effectiveness ratio even larger
Non-Health Care Sectors
Labor market . " Berk et al. and Schmidt et al.
earnings lost
Productivity Cost of unpaid Estimates from the 2" Panel on Cost-Effectiveness®®
lost productivity NA X
due toillness
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Cost of None, not clear how inclusion would affect the
uncompensated N O incremental cost-effectiveness ratios

household

production

Future Estimates from the 2" Panel on Cost-Effectiveness®®

consumption

Consumption NA X

unrelated to

health

. Cost of social Not available
Social .

’ services as part of NA O

services . .

intervention

Number of crimes NA

related to NA O

Legal
gal / intervention

Criminal .
Cost of crimes NA

related to NA O
intervention

justice

Impact of NA

intervention on

educational NA O

achievement of

population

Cost of home None, not clear how inclusion would affect the
improvements, NA O incremental cost-effectiveness ratios
remediation

Production of NA

toxic waste

pollution by

intervention

NA O

Other impacts (if . O None but likely to make the incremental cost-
relevant) effectiveness ratio even larger

NA: not applicable
Adapted from Sanders et al.%®

Cost-Effectiveness Model Supplemental Information

Model Overview

We developed a model of amyloidosis in which patient’s progress through three FAP stages of
disease in monthly cycles. Patients may also have severe cardiac symptoms defined as NT-proBNP >
3,000. In the base case, we assumed that without treatment the disease is purely progressive (e.g.,
“improvement” transitions from Stage 2 to Stage 1 are not possible). We varied this possibility in
sensitivity analysis.
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We made two models each to reflect the patient populations in the seminal studies for patisiran and
inotersen. In the base case, we assume that individuals could not develop severe cardiac
involvement (NT-proBNP > 3,000) because this was not observed in the trial period. Furthermore,
we assumed that an individual with severe cardiac involvement cannot recover from those
symptoms.

Calibration of the Disease Natural History Model

We estimated input parameter values for the disease-specific mortality rate for each stage of disease
and stage-specific disease progression rates through calibration. The calibration targets were the
18-month distribution of outcomes from the APOLLO trial and the survival curves presented in
Swiecicki et al. (2015). We randomly generated possible input values based on the estimated
duration patients spend in each disease state presented in the review article by Adams et al. ¥’
Further, we required the randomly generated disease-specific mortality rates and progression rates
to be non-decreasing in disease severity. We ran the model with 250,000 randomly generated input
sets and calculated a goodness-of-fit score summarizing how well the model fit the calibration
targets. We identified the single best-fitting input set and a list of the 100 top fitting input sets to
use for sensitivity analysis.

Summary of Fit to Calibration Targets

The 100-best fitting input sets tended to result in slightly higher (but well within the 95% confidence
interval) 18-month mortality, but fit long-term mortality curves for Stage 2 and overall no severe
cardiac involvement populations well. Model projections for individuals with FAP Stage 1 disease
have better survival than observed in Swiecicki et al. (2015) for the first 9 years; this was necessary
to ensure a good fit to the 18-month trial observations. This may indicate that patients eligible for
treatment, as represented by the trial population, had fewer comorbidities or concomitant illnesses
than a general cohort of patients with hATTR.

Estimating the Benefits of Treatment

We modelled the benefits of treatment as influencing various disease-specific risks including the rate
of transition to an improved health state (from Stage 2 to Stage 1 or from Stage 3 to Stage 2) and the
rate of disease progression. We then calculated the rate of transition to an improved health state in
order to match the rate observed in the trial. As the trial did not have many individuals in Stage 3 at
initiation, we assumed the rate of transition from Stage 3 to Stage 2 was half of the rate from Stage 2
to Stage 1 given the relative severity of the disease states. Finally, we calculated the hazard ratio on
disease progression to match the proportion of patients who had an outcome of “No change” or
“Worsened” as observed in the trial.
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In the base case we assumed a change in quality of life for patients on treatment who remained in
the same health state (compared to those receiving usual care) and we assumed that patients
discontinued treatment. We varied both of these assumptions in sensitivity analysis.

A key building block of the model involved the findings from the poster by Gonzalez-Duarte et al.,
2018, illustrated below.?>

Figure D.1. Figure 4 from "Changes in Neuropathy Stage in Patients with hATTR Following
Treatment with Patisiran" by Gonzalez-Duarte et al.®

Figure 4 : Shift in FAP Stage from Baseline to 18 Months

2 100 1 N=112 mPlacebo mPatisiran
5 80 (75.7%)
[
& g0 N=34
E (44 2%) N=21 N=22
= 40 (27.3%) (28.6%)
= N=5 N=21 N=10
8 201 (3.4%) 14.2%) (6.8%)
5 0
o 0
Imprﬂ'ured Mo Change Worsened MiSSiﬂg
Stable = same; Improve = Progress one or more; Worsen = worsen one or more 'E-t.:;E'E.

Unfortunately, corresponding data for inotersen were not available. Consequently, it was necessary
to adjust the treatment efficacy using the relative improvements in Norfolk-QOL-DN. These relative
improvements were taken from poster presentations. For inotersen and patisiran, the relevant
graphs are copied below. At the end of the NEURO-TTR trial, there was an improvement of 11.68
points. At the end of the APOLLO trial, there was an improvement of 21.1 points. We used this
observation to support the assumption that inotersen’s effectiveness was two-thirds that of
patisiran.
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Figure D.2. Slide 7 from "Safety and Efficacy of Inotersen in Patients With Hereditary Transthyretin
Amyloidosis With Polyneuropathy (NEURO-TTR)" by Dr. Berk.

Statistically Significant Improvement in Norfolk

QoL-DN Questionnaire Total Score at 8 and 15 Months

=®=Placebo
14 - =@m=|notersen
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@
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HE_ 10
5%

8
s3 11.68
: g 6 (P =0.0006)
Q
3 4 6.14
& (P=10.032)
5 _
2 0

0 10 20 30 40 50 60 70
2 Study Week

Figure D.3. Slide 17 from “Patisiran, an Investigational RNAi Therapeutic for the Treatment of
Hereditary ATTR Amyloidosis with Polyneuropathy: Results from the Phase 3 APOLLO Study” by
Dr. Adams et al.
"~ Patisiran Phase 3 APOLLO Study Results
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Figure D.4. Tornado Diagrams for One-Way Sensitivity Analyses of Incremental Cost-Effectiveness
Ratios for Patisiran and Inotersen versus Standard of Care from the Modified Societal Perspective
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Figure D.5. Cost-Effectiveness Acceptability Curve for Patisiran versus Best Supportive Care from
the Healthcare Sector Perspective
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Figure D.6. Cost-Effectiveness Acceptability Curve for Inotersen versus Best Supportive Care from
the Healthcare Sector Perspective
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Table D.2. Probabilistic Sensitivity Analysis Results: Patisiran versus Best Supportive Care,
Modified Societal Perspective

Cost-Effective Cost-Effective Cost-Effective Cost-Effective Cost-Effective
at $50,000 per at $100,000 per at $150,000 per at $200,000 per at $250,000 per

QALY QALY QALY QALY QALY

Figure D.7. Cost-Effectiveness Acceptability Curve for Patisiran versus Best Supportive Care from
the Modified Societal Perspective
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Figure D.8. Cost-Effectiveness Acceptability Curve for Inotersen versus Best Supportive Care from
the Modified Societal Perspective

100%
90%
80%
70%
60%
50%
40%

30%

Probability of being cost-effective

20%

10%
0% —e—o——9o—98 o —0—0—0

0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000 900,000 1,000,000

&

Willingness-to-pay Threshold (S per QALY-gained)
©Institute for Clinical and Economic Review, 2018 Page 115

Draft Evidence Report - Inotersen and Patisiran for hATTR Return to Table of Contents




