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Abstract: Systemic AL (light chain) amyloidosis is a rare protein misfolding disorder associated with plasma cell dyscrasia affecting
various organs leading to organ dysfunction and failure. The Amyloidosis Forum is a public—private partnership between the
Amyloidosis Research Consortium and the US Food and Drug Administration Center for Drug Evaluation and Research with the
goal of accelerating the development of effective treatments for AL amyloidosis. In recognition of this goal, 6 individual working
groups were formed to identify and/or provide recommendations related to various aspects of patient-relevant clinical trial endpoints.
This review summarizes the methods, findings, and recommendations of the Health-Related Quality of Life (HRQOL) Working Group.
The HRQOL Working Group sought to identify existing patient-reported outcome (PRO) assessments of HRQOL for use in clinical
trials and practice deemed relevant across a broad spectrum of patients with AL amyloidosis. A systematic review of the AL
amyloidosis literature identified 1) additional signs/symptoms not currently part of an existing conceptual model, and 2) relevant
PRO instruments used to measure HRQOL. The Working Group mapped content from each identified instrument to areas of impact in
the conceptual model to determine which instrument(s) provide coverage of relevant concepts. The SF-36v2® Health Survey (SF-
36v2; QualityMetric Incorporated, LLC) and Patient-Reported Outcomes Measurement Information System-29 Profile (PROMIS-29;
HealthMeasures) were identified as instruments relevant to patients with AL amyloidosis. Existing evidence of reliability and validity
was evaluated with a recommendation for future work focused on estimating clinically meaningful within-patient change thresholds
for these instruments. For sponsors, the context of use—including specific research objectives, trial population, and investigational
product under study—should inherently drive selection of the appropriate PRO instrument and endpoint definitions to detect mean-
ingful change and enable patient-focused drug development.
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Introduction
AL Amyloidosis and Health-Related Quality of Life

Systemic AL (light chain) amyloidosis is a rare protein misfolding disorder associated with plasma cell dyscrasia
affecting various organs leading to organ dysfunction and failure. Many vital organs such as the heart, kidneys, liver,
nervous system, and gastrointestinal system can be affected.' AL amyloidosis arises from a small B cell clone in the bone
marrow producing thermodynamically and kinetically unstable light chains which interact with matrix protein to form
soluble oligomers and deposition of insoluble amyloid fibrils in target organs.'* AL amyloidosis is the most common of
the systemic amyloid disorders, with an incidence of 3—12.7 per million person-years and an annual prevalence of 20—
58 per million person-years.'~
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The median age at diagnosis is approximately 65 years.*> However, due to the multi-systemic nature of AL
amyloidosis and the myriad of presenting symptoms, diagnosis is often delayed. The effectiveness of plasma-cell
directed therapies, such as chemotherapy, immunotherapy, and/or high-dose melphalan followed by autologous stem
cell transplantation (HDM/SCT), may be limited due to a delayed diagnosis, subsequently contributing to negative
outcomes.®® While many available treatment options for patients with AL amyloidosis use regimens originally designed
for multiple myeloma, daratumumab hyaluronidase-fihj in combination with bortezomib, cyclophosphamide, and dex-
amethasone was approved by the US Food and Drug Administration (FDA) in 2021 specifically for patients newly
diagnosed with AL amyloidosis.’

Both the disease process itself and the available therapeutic regimens have been shown to negatively impact patients’
subjective experiences of everyday life, including their physical, psychological, and social functioning which collectively
comprise the broader concept referred to as health-related quality of life (HRQOL).'®'> The HRQOL impact of AL
amyloidosis is often devastating to the patient. Data from patients and clinicians have documented the widespread burden
of this disease, which has been shown to negatively impact physical functioning (eg, impaired mobility), mental health
(including contributing to feelings of emotional distress), sleep, social relationships, and the ability to participate in
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desired activities or roles, such as those associated with one’s family, career, or hobbies.
the overall experience of AL amyloidosis, conceptual models have been developed to present an overview of the signs,
symptoms, and impacts of the disease.'*'*'® Additional work published in 2021 identified major themes that impact the
lives of those with AL amyloidosis, namely: disease diagnosis, living with the disease, symptom burden, and social roles
(ie, the need for a support system).'®

While the manifestations of the disease itself certainly contribute to the impacts experienced by those with AL
amyloidosis, difficult to tolerate treatment may further impair HRQOL, calling attention to the need for new treatments
that are effective in halting disease progression, reversing organ damage, and improving HRQOL, while also being
associated with a side effect profile that does not further reduce HRQOL. Most investigational clinical trials in AL
amyloidosis have been designed without evidence-based guidance on which patient-reported outcome (PRO) measures
are best suited to evaluate HRQOL and capture the patient voice in the context of a clinical trial.

Patient-focused drug development (PFDD) guidances have been produced by the FDA with the purpose of describing
the methodological considerations for incorporating the patient voice and experience into medical product
development.'®2° To align with the goals of PFDD, selection of clinical outcome assessments (COAs), including PRO
instruments, should assess concepts that are important from the patient perspective, as well as for a proposed clinical
trial’s context of use and drug development goals.'>*' PRO instrument selection may include generic instruments, with
a focus on domains of relevance and importance to a target patient population that are also expected to be able to change
with treatment in the clinical trial context. Typically, these selected COAs reflect disease-related symptoms and/or
proximal impacts of the disease that have the potential to change with treatment, are not biased, and reflect lived
experiences. The end goal is to provide evidence to not only support regulatory approval, but also to inform clinical
practice and reflect the patient experience. Clinical trials must therefore be designed with clinically meaningful end-
points; given this goal, COAs used in AL amyloidosis trials should be fit-for-purpose in order to capture impacts of
treatment and improvements in HRQOL over time. Additionally, the evaluation of HRQOL can be useful for various
stakeholder groups, including payers.

The Amyloidosis Forum and Approach to Evaluation of Endpoints for AL Amyloidosis

Trials
The Amyloidosis Forum is a public—private partnership between the FDA Center for Drug Evaluation and Research
(CDER) and the Amyloidosis Research Consortium (ARC; www.arci.org), a non-profit organization designed to improve
patients’ lives through accelerating research in AL amyloidosis. The Amyloidosis Forum’s development history, group
composition, and goals have been described previously.'®

In 2020, the Amyloidosis Forum led the formation of 6 working groups with the overarching goal of developing a set of
recommendations for 1) organ-specific patient-relevant endpoints that could be used in clinical trials in AL amyloidosis, 2)
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patient-reported measures of HRQOL to be incorporated into trial endpoints, and 3) approaches to composite endpoints and
the statistical analysis of trial data. Figure 1 details each of the working groups and provides additional information on the
process followed by the HRQOL Working Group, which included a patient representative, a statistician, and experts in AL
amyloidosis and PRO measures, representing academia, industry, health outcomes research, and regulatory agencies. The
HRQOL Working Group’s goal was to identify and review characteristics of PRO instruments for use in HRQOL-focused
endpoints in AL amyloidosis clinical trials. The chairperson (VS) led a process consisting of literature reviews to identify
candidate PRO instruments, an update of an existing conceptual model for AL amyloidosis,'> mapping the areas of impact
identified in the conceptual model to the item-level content of each candidate PRO instrument, and an evaluation of the
psychometric properties of a subset of candidate PRO instruments. A series of meetings occurred over a 5-month period,
during which the HRQOL Working Group iteratively reviewed available information to identify PRO instruments that could
be used to support HRQOL endpoints in clinical trials for AL amyloidosis.

At a meeting of the Amyloidosis Forum held on 22 January 2021, the HRQOL Working Group reported preliminary
findings and plans to develop a set of recommendations on the use of existing PRO measures to evaluate HRQOL and to
consider whether development of a disease-specific instrument would be required to overcome gaps in measures for
specific concepts. Forum proceedings are available at: https://amyloidosisforum.org.

Objective

The objective of the HRQOL Working Group was to identify and describe suitable instruments to evaluate HRQOL
across a broad spectrum of AL amyloidosis patients and clinical trial designs. In identifying and reviewing HRQOL
instruments that could be used to evaluate outcomes among patients with AL amyloidosis, this review seeks to provide
a clear starting point for the incorporation of such outcome instruments in clinical trials.

Material and Methods

Literature Review of Patient-Reported Outcome Instruments in AL Amyloidosis
A literature search was conducted in PubMed (22 December 2020) to systematically document the type and breadth
of PRO usage reported in published studies of AL amyloidosis. The search strategy included multiple disease terms

Multi-Stakeholder Specialized
Meeting Working Groups
Survey innovative Hematologic
endpoints in
multisystemic rare Cardiac
disease trials
Renal
Discuss current
landscape, Nerve/Auto/Liver/Gl
opportunities, and
challenges in AL Statistical
amyloidosis
| HRQOL |

¥
T I I

Obtain patient Update conceptual Map PRO item Evaluate and Align around
perspectives and model for AL content to areas of compare the guidance for the
perform qualitative amyloidosis impact derived strength of selection of
literature review from the evidence across HRQOL-related
conceptual model key PROs endpoints

Figure | The Amyloidosis Forum set out to develop a novel, multi-domain, composite endpoint and/or analysis methods for use in clinical trials for AL amyloidosis.
Specialized working groups identified condition-specific and HRQOL outcome measures; an additional working group focused on statistical approaches to analysis of clinical
trial data. The HRQOL Working Group sought to identify existing PRO instruments, deemed relevant across a broad spectrum of AL amyloidosis patients, for use in clinical
trials and practice to facilitate patient-focused drug development in AL amyloidosis. Figure adapted from one presented at the Amyloidosis Forum meeting on January 22,
2021.%

Abbreviations: Auto, autonomic; Gl, gastrointestinal; HRQOL, health-related quality of life; PRO, patient-reported outcome.

Patient Related Outcome Measures 2023:14 https: 155
Dove!


https://amyloidosisforum.org
https://www.dovepress.com
https://www.dovepress.com

Rizio et al Dove

(ie, primary amyloidosis, systemic amyloidosis, or light chain [AL] amyloidosis) and terms related to specified areas
of interest (eg, physical function; mental health; variants of HRQOL, quality of life, and well-being; survey).
Records were cross-referenced with articles provided by the Working Group members and a published systematic
literature review'’ to ensure completeness of the search results. Records returned by the search were evaluated using
a 2-step process that included a round of title/abstract screening, followed by full text review of relevant articles.
From these articles, a list of PRO instruments used to evaluate HRQOL in patients with AL amyloidosis was
created.

Update to the Conceptual Model in AL Amyloidosis

Developing a comprehensive understanding of AL amyloidosis is the first step in incorporating patient-focused outcome
measures in a clinical trial. A conceptual model is a diagram of the relationship among concepts related to a specific
disease, characterizing the signs, symptoms, and impacts of a disease. Concepts of interest are aspects of an individual’s
experience or state that an assessment is meant to capture. Concepts of interest must be selected specifically for each
clinical trial, and must reflect aspects that are relevant to patients, are modifiable by the treatment under investigation,
and can capture meaningful improvement in the time period of the trial.?' Once identified, concepts of interest are
incorporated into endpoints of a clinical trial, which detail the specific assessments intended to measure each concept of
interest. Therefore, the development of an accurate and complete conceptual model is an important first step to
identifying a clinical trial endpoint strategy, as it provides information on which experiences or states could be included
as concepts of interest, though the ultimate selection of concepts (and thus the endpoint strategy) may differ across trials.
A conceptual model of AL amyloidosis has been developed based on evidence from literature review, clinician inter-
views, patient interviews, and online patient blogs.'? This model served as the basis for the Working Group’s conceptual
model; 2 tasks were undertaken to explore whether updates to the model were needed.

As part of the Amyloidosis Forum initiative, patient representatives were invited to participate in each Forum meeting
and Working Group. These representatives described the ways in which AL amyloidosis has impacted their lives; the
information they provided was considered for inclusion in an updated conceptual model.

Along with solicitation of patient perspectives, the HRQOL Working Group performed a literature search to identify
qualitative literature that would inform whether additional signs/symptoms or areas of impact should be added to the AL
amyloidosis conceptual model. The search was conducted in PubMed (22 December 2020) using a strategy that
incorporated multiple disease terms (ie, primary amyloidosis, systemic amyloidosis, or light chain [AL] amyloidosis)
and terms related to qualitative research methodology (eg, focus group, interview). Records were screened for relevance,
with potentially relevant articles undergoing full-text review. Concepts reported by either clinicians or patients with AL
amyloidosis that relate to the signs, symptoms, or impacts of the disease were extracted from the articles. Extracted
concepts were compared to those in the original model, and the members of the Working Group discussed whether
additions to that model were needed.

Mapping Instrument Content to Areas of Impact

The individual items of each PRO instrument identified in the literature were compared to the concepts included in the
updated conceptual model. This item-to-model mapping provided insight into the degree to which each PRO instrument
measures concepts relevant to patients with AL amyloidosis and identified conceptual areas that were missing from the
instruments, or content included in the instruments that was not relevant to patients with AL amyloidosis. Based on their
correspondence to concepts included in the conceptual model, a subset of “highlighted PRO instruments” was selected
for further evaluation.

Evaluation of Highlighted Health-Related Quality of Life Patient-Reported Outcome

Instruments
Selected instruments were evaluated for possible inclusion in PRO-related endpoints for clinical trials of AL amyloidosis.
Considerations included instrument characteristics (ie, item content, recall period, scoring, time to complete, modes of
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administration, and available translations), as well as documented evidence in AL amyloidosis of content validity,
psychometric properties (ie, internal consistency reliability, test-retest reliability, convergent validity, known-groups
validity, responsiveness), and score interpretation.

Results

Literature Review of Patient-Reported Outcome Instruments in AL Amyloidosis

PRO instruments have been used in prospective interventional clinical trials of AL amyloidosis to evaluate health status from
the patient perspective (Table 1). The most frequently used PRO instruments in AL amyloidosis clinical trials have been the
SF-36v2® Health Survey (SF-36v2; QualityMetric Incorporated, LLC; Johnston, RI USA) and the EuroQol-5D (EQ-5D;
EuroQol, Rotterdam, The Netherlands).

PRO measures have also been used to evaluate HRQOL among patients with AL amyloidosis outside the space of
clinical trials. Of the 146 articles identified through the search, 28 reported on the use of PRO measures (Figure 2A).
While there were no published reports of AL amyloidosis disease-specific PRO instruments, 24 different PRO instru-
ments have been described in the literature in the context of assessing patients with AL amyloidosis (Box 1). PRO
instruments included as outcome measures in AL amyloidosis studies include condition-specific measures (eg, Kansas
City Cardiomyopathy Questionnaire [KCCQ], Hematology Patient Reported Symptom Screen [HPRSS]), generic
measures of HRQOL (SF-36v2, Patient-Reported Outcomes Measurement Information System [PROMIS] Global
Health Scale, and PROMIS-29), and measures of mental health (eg, State-Trait Anxiety Inventory [STAI-Y], Center
of Epidemiological Studies Depression Scale [CES-D]). PRO instruments were also used to evaluate work impacts (Work
Productivity and Activity Impairment questionnaire), specific symptoms of AL amyloidosis (eg, PROMIS Fatigue,
Epworth Sleepiness Score), and overall patient status using a single item (eg, Patient Global Impression of Severity).
In addition to established PRO instruments, 3 manuscripts reported on the use of study-specific assessments developed by

researchers to evaluate symptoms, treatment tolerance, quality of life, and/or the journey to diagnosis.'''®*

Table | Summary of Patient-Reported Outcome Instruments Incorporated into Secondary Endpoints in Recent Clinical Trials of AL
Amyloidosis

Trial ID Trial Population | Investigational | PRO Instrument Measure/Score
Registration Product

PRONTO NCT02632786 | Relapsed NEODOOI SF-36v2 SF-36v2 PCS score

VITAL NCT02312206 | Newly NEODOOI SF-36v2 SF-36v2 PCS score
diagnosed

TOURMALINE | NCTO01659658 | Relapsed Ixazomib SF-36, FACT-GOG-NTX, SF-36 General Health domain, FACT-GOG-

AL-| EQ-5D-5L, Amyloidosis NTX score, EQ-5D score, Amyloidosis

Symptoms Scale Symptom Scale score

ANDROMEDA | NCT03201965 | Newly Daratumumab EORTC QLQ-C30, SF- EORTC QLQ-C30 (Fatigue and GHS), SF-

diagnosed 36v2, EQ-5D-5L 36v2 MCS score, EQ-5D-5L Visual Analog
Scale

DUAL NCT02207556 | Newly Doxycycline PROMIS Global Health PROMIS Global Health Physical and Mental
diagnosed Health Summary Scores

CAEL-301 NCTO01777243 | Newly CAEL-101 EQ-5D-5L, SF-36v2 EQ-5D score, SF-36v2 PCS score
diagnosed

CAEL-302 NCT04504825 | Newly CAEL-101 EQ-5D-5L, SF-36v2 EQ-5D score, SF-36v2 PCS score
diagnosed

Abbreviations: EORTC QLQ-C30, European Organisation for Research and Treatment of Cancer Quality of Life Group Cancer Patients core questionnaire; EQ-5D,
EuroQol-5 dimension; EQ-5D-5L, EuroQol-5 dimension-5 level; FACT-GOG-NTX, Functional Assessment of Cancer Therapy/Gynecological Oncology Group —
Neurotoxicity; GHS, Global Health Status; MCS, Mental Component Summary; PCS, Physical Component Summary; PRO, Patient-reported outcome; PROMIS, Patient-
Reported Outcome Measurement Information System; SF-36, SF-36® Health Survey; SF-36v2, SF-36v2® Health Survey.
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Figure 2 The literature search strategy to (A) identify patient-reported outcome instruments used in published studies of AL amyloidosis and to (B) identify qualitative
descriptors of the signs, symptoms, and impacts of AL amyloidosis.

Update to the Conceptual Model in AL Amyloidosis

Every patient representative who participated in a Working Group described experiencing negative impacts on HRQOL.
Examples of symptoms experienced by the representatives (not intended to capture all symptoms experienced) include
overwhelming/debilitating fatigue, persistent nausea (even with supportive medications), and edema (with cardiac/kidney
involvement). Patient representatives described needing assistive devices such as walkers, canes, and portable toilets. Common
mental health issues described by patients include depression, anxiety, and the psychological impact of sexual dysfunction. The
HRQOL Working Group patient representative (PS) noted patients frequently report physicians being less responsive to the
psychological and emotional impacts of AL amyloidosis and stressed the negative impact of current treatments.

The literature review identified 4 articles that reported on clinician or patient-provided descriptors of the signs,
symptoms, or impacts of AL amyloidosis (Figure 2B). A total of 12 signs/symptoms identified in the initial conceptual
model were also described in at least 1 other source published since 2015."'?*?* The qualitative literature review
identified 2 signs/symptoms, carpal tunnel syndrome and fainting, that were not included in the original conceptual
model. Convergence in the general areas of impact (physical functioning/daily activities, social functioning, emotional
well-being, and sleep) was demonstrated between both the original published conceptual model and a second indepen-
dent qualitative publication.'>*> Primary differences in the specific impacts documented in the original conceptual model
and other publications were related to the language and detail with which impacts were described (eg, activities of daily
living vs household chores).

Based on the strength of evidence, the HRQOL Working Group recommended updating the conceptual model to
include fainting in the “Signs and Symptoms” section. Updates to the conceptual model are presented in Figure 3. It is
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important to

Box | List of Patient-Reported Outcome Instruments Used to Evaluate Health-Related Quality of Life in
Published Papers of AL Amyloidosis

Multi-Dimensional Health-Related Quality of Life Instruments

Generic

® SF-36v2® Health Survey

® PROMIS Global Health Scale
® PROMIS-29 Profile

Condition-Specific (Cancer)

® Functional Assessment of Cancer Therapy — General (FACT-G)

® FEuropean Organisation for Research and Treatment Quality of Life Questionnaire — Core 30 (EORTC QLQ-C30)
® Patient—Generated Subjective Global Assessment

)

Comprehensive Cancer Network Distress Thermometer

Condition-Specific (Heart Failure)
® Kansas City Cardiomyopathy Questionnaire-12 (KCCQ-12)

Condition-Specific (Hematology)
® Hematology Patient Reported Symptom Screen (HPRSS)

Single-Item Instruments

® Patient Global Impression of Severity (PGI-S)
® Patient Global Impression of Change (PGI-C)
® Global Assessment of Functioning

°

Southwest Oncology Group (SWOG) Performance Status

Patient Experience/Concept-Specific Instruments

Mental Health
State-Trait Anxiety Inventory (STAI-Y)
Center for Epidemiological Studies Depression Scale (CES-D)
Coping Strategy Indicator (CSI)
General Health Questionnaire (GHQ-12)
Satisfaction with Life Scale (SWLS)

Symptom-Specific

Pain Numeric Rating Scale

PROMIS Fatigue

Epworth Sleepiness Score (ESS)

STOP-Bang questionnaire for obstructive sleep apnea (OSA)

Voice Handicap Index

Other

® Work Productivity and Activity Impairment questionnaire (VWPAI)
11,1623

® Study-specific survey items

note that pain and fatigue, which represent disease-related symptoms, are often incorporated into measures

of HRQOL. As such, these 2 symptoms are included in the conceptual mapping described below.

Mapping

Instrument Content to Areas of Impact

To assess conceptual coverage of relevant areas of impact experienced by patients with AL amyloidosis, the item content of each

of the 19 multi-item PRO instruments identified through the literature review was mapped onto the areas of impact included in
the updated conceptual model. Three generic measures of HRQOL—the SF-36v2, PROMIS-29, and PROMIS Global Health

Scale—were identified as having the most overlap between item content and areas of impact identified in the conceptual model

Patient Related Outcome Measures 2023:14 https:

Dove:

159


https://www.dovepress.com
https://www.dovepress.com

AL Amyloidosis

Signs and Symptoms

/ Other Signs and |

Symptoms

* Dry mouth

* Blurred vision

* Rash

* Erectile dysfunction
* Decreased mental sharpness
* Malaise

* Mouth sores

* Voice hoarseness

* Brittle hair

* Frothy urine

* Vomiting

* Headaches 4

Rizio et al Dovepress

Impacts

Figure 3 A conceptual model of AL amyloidosis was developed based on the work of Lin and colleagues,IZ which incorporated information from patient interviews, clinician
interviews, literature review, and online patient blogs. The HRQOL Working Group recommended updating the conceptual model based on the results of the literature
review, which identified publications that reported on qualitative data from patients and/or clinicians on signs, symptoms, and impacts of AL amyloidosis. Concepts preceded
by a “+” sign represent additions based on updated literature review (ie concepts that were not included in the original model). Adapted by permission of the publisher
Taylor & Francis from Lin HM, Seldin D, Hui AM, Berg D, Dietrich CN, Flood E. The patient’s perspective on the symptom and everyday life impact of AL amyloidosis.
Amyloid. 2015;22(4):244-251."2

Other Impacts

* Loss of balance

* Altered taste in food

* + Appetite/food restrictions
* + Cognition

(Table 2; all other instrument mappings are shown in Supplemental Tables 1-3). The PROMIS Global Health Scale evaluated
impacts at a “global” level but did not include many of the more specific impacts reported by patients with AL amyloidosis; thus,
it was not recommended for further evaluation by the HRQOL Working Group. The SF-36v2 and PROMIS-29 were found to
provide similar breadth of coverage for concepts relevant to patients with AL amyloidosis; differences in coverage within

specified domains were noted.

Overall, the SF-36v2 was found to include more items on concepts related to general health, physical functioning, and
daily activities (20 items for SF-36v2 vs 6 items for PROMIS-29). The SF-36v2 produces individual domain scores for
general health, physical functioning, and role limitations due to physical health. The PROMIS-29 also has a score for
physical functioning; other items that relate to daily activities are part of the social functioning domain. Neither PRO
instrument includes items on “reduction in physical strength”, although this concept could be measured by evaluating
change from baseline over time.
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Table 2 Correspondence Between Concepts Measured by Generic Patient-Reported
Outcome Instruments of Health-Related Quality of Life and Areas Impacted by AL
Amyloidosis

SF-36v2 PROMIS Global PROMIS-29
Health Survey Health Scale Profile
General Health X X
Physical Functioning and Daily Activities
Activities of daily living X X
Household activities/chores X X
Physical functioning/mobility X X X
Reduction in physical strength
Difficulty walking X X
Leisure activities/exercise/ X X
hobbies
Work limitations X X
Social Functioning
Social functioning X X X
Burden on family
Family roles X
Difficulty sustaining social X X
interaction with family
Negative impacts on
relationship with spouse
Travel
Emotional Well-Being
Mental/emotional health X X X
Nervousness/anxiety X X
Sadness/depression X X
Worry X
Fear X
Anger
Frustration
Increased stress
Difficulty accepting and coping
Decreased motivation
Decreased attractiveness
Poor self-esteem
Cognition
(Continued)
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Table 2 (Continued).

SF-36v2 PROMIS Global PROMIS-29
Health Survey Health Scale Profile
Other Impacts
Loss of balance
Sleep (disruption/need more) X

Appetite/food restrictions

Altered taste in food

Symptoms Often Evaluated in HRQOL PRO Instruments

Pain X X X

Fatigue X X X

Both the SF-36v2 and PROMIS-29 include 2 items clearly linked to social functioning/social interactions. With
respect to evaluation of emotional well-being, both instruments include content that generally maps onto feelings of
nervousness/anxiety and sadness/depression. The PROMIS-29, but not SF-36v2, specifically assesses worry and fear.

Neither the SF-36v2 nor the PROMIS-29 assess concepts such as anger, frustration, stress, difficulty coping,
motivation, attractiveness, self-esteem, or cognition. Both PRO instruments assess pain interference and pain severity,
though the PROMIS-29 has more items (5 items for PROMIS-29 vs 2 items for SF-36v2). Both instruments assess
fatigue using 4 items, though in slightly different ways; only the PROMIS-29 assesses sleep. Neither instrument assesses
loss of balance, appetite/food restrictions, or altered taste.

Highlighted Health-Related Quality of Life Patient-Reported Outcome Instruments
Summary characteristics of selected HRQOL measures are shown in Table 3. While the content mapping exercise
provided insight to confirm the conceptual overlap between SF-36v2 and PROMIS-29 item content and the areas of
impact identified in the conceptual model, additional evidence to support a recommendation for use in clinical trials was
needed. The psychometric properties of SF-36v2 and PROMIS-29 were reviewed in the context of AL amyloidosis;
properties are summarized in the following sections.

SF-36v2® Health Survey

The SF-36v2 is a PRO measure commonly used during all phases of medical product development.”® The instrument
assesses 8 health domains (physical functioning, general health, role limitations due to physical health, bodily pain, social
functioning, role limitations due to emotional health, vitality, mental health, and 1 health transition item) over a recall
period of 4 weeks; an acute (1-week) recall option is also available. Each item has between 3 and 5 response options. The
8 health domains can also be summarized as a physical component summary (PCS) and mental component summary
(MCS). Scores are benchmarked against a normative score of 50 and a standard deviation of 10, which reflects the
average score of the US general population (or T-score of 50 for the average adult).

The literature review conducted by the HRQOL Working Group identified 12 published manuscripts that report on the
use of the SF-36 (either SF-36v1 or SF-36v2) in patients with AL amyloidosis. These studies include both cross-sectional
and longitudinal observational studies, a randomized control trial, and both retrospective and prospective evaluations of
patients following HDM/SCT.

The content validity of the SF-36v2 in patients with AL amyloidosis has been demonstrated; qualitative interviews
indicated the instrument is relevant, comprehensive, and understandable to this patient population.”> The psychometric
properties of SF-36v2 in patients with AL amyloidosis were assessed using data from community-based (n = 341) and
clinic-based (n = 1438) observational studies.”” Results indicated good internal consistency reliability (Cronbach’s alpha
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Table 3 Summary of Patient-Reported Outcome Instruments of Health-Related Quality of Life to Be Considered for Use in Clinical

Trials in AL Amyloidosis

SF-36v2 Health Survey

PROMIS-29 Profile v2.1

Characteristic of Outcome Measure

Objective No (patient perception) No (patient perception)
Clinically Yes (as mapped to conceptual model) Yes (as mapped to conceptual model)
Relevant Select domains predict mortality and healthcare resource Select domains predict mortality and N-terminal pro B-type
utilization; associated with B-type natriuretic peptide (BNP) natriuretic peptide (NT-proBNP) response
and hematologic response
Potential Does not include coverage of specific aspects of social Does not include coverage of aspects of social functioning and
Limitations functioning and mental health that may be important to mental health that may be important to patients. Does not have

patients. Does not evaluate sleep.

broad coverage of physical functioning, daily activities, and

general health.

PRO Instrument Characteristics

Item content

36 items across 8 domains: Physical Functioning (PF), General
Health (GH), Role Limitations due to Physical Health (RP),
Bodily Pain (BP), Social Functioning (SF), Role Limitations due
to Emotional Health (RE), Vitality (VT), Mental Health (MH),
and | Health Transition item (HT)

28 items across 7 domains: Depression, Anxiety, Physical
Function, Pain Interference, Fatigue, Sleep Disturbance, Ability
to Participate in Social Roles and Activities, and | Pain Intensity

item

Recall period

® Standard recall: Over the past 4 weeks
® Acute recall: Over the past week

® No specific recall period for physical function

® Over the past 7 days

® No specific recall period for physical function

administration

Response Each item has between 3 and 5 response options Each item has 5 response options
options
Scoring ® Scores for each domain; 2 summary scores: Physical |® Scores for each domain
Component Summary (PCS) and Mental Component ® Domains scored relative to the average score of US general
Summary (MCS) population (mean = 50, standard deviation = 10)
® Norm-based scoring, relative to average score of the US |® Score range varies according to domain (raw sum from 4 to
general population (mean = 50, standard deviation = 10) 20)
® Score range (when using norm-based scoring) varies by |® Higher scores indicate more of the concept being measured
domain
® Higher scores indicate better functioning/well-being
Time to 5-10 minutes Information not provided by developers
complete
Modes of Paper and pencil, electronic Paper and pencil, electronic

Available

translations

At least 188 (for standard recall)

At least 47

>0.76 for all domains), test—retest reliability across a 1-month period (intraclass correlation coefficients >0.73 for all

domains), convergent validity, known-groups validity, and responsiveness.

Results from other studies in AL amyloidosis provide additional supportive evidence of the psychometric properties

of the SF-36.!423252731 A1] 8 domain scores, in addition to PCS, have been shown to correlate with B-type natriuretic

peptide (BNP) levels. Evidence to support known-groups validity has been demonstrated when comparing across groups

defined by numerous different patient characteristics, including time since diagnosis, cardiac involvement, and cardiac

response to treatment.”® Providing evidence of the instrument’s predictive validity, initial SF-36v2 scores have been
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shown to be inversely associated with rates of emergency department visits and inpatient hospitalizations during a 12-
month observation period. In addition, PCS scores are significantly related to 1- and 5-year mortality; Physical
Functioning scores at baseline have been shown to be the leading factor in predicting survival after HDM/SCT.*’

Additional evidence has also been published to support the instrument’s responsiveness (ie, ability to detect change),
a property that is of particular importance in the context of clinical trials. Specifically, published data indicate that patients
who achieved hematologic complete remission (CR) at 1-year post-HDM/SCT had significantly higher SF-36 scores than those
who did not achieve CR.* Taken together, the available literature supports the use of the SF-36v2 in patients with AL
amyloidosis, including in clinical trials to evaluate improvement in HRQOL following therapeutic intervention.

PROMIS Instruments: PROMIS-29

The PROMIS-29 (HealthMeasures) consists of 28 items across 7 dimensions: depression, anxiety, physical function, pain
interference, fatigue, sleep disturbance, and ability to participate in social roles and activities; each item has 5 response
options. Pain intensity is measured as a separate item with a 0 (no pain) to 10 (worst pain imaginable) scale. The
PROMIS-29 was designed to evaluate well-being over the prior 7-day period. Each domain is scored by T-score, which
places an individual respondent’s score relative to the average score of the US general population (mean = 50, standard
deviation = 10). Physical and mental health summary scores can also be calculated from the PROMIS-29.%2

The literature review conducted by the HRQOL Working Group identified published reports that include data on
PROMIS-29.'#133-3% Evidence to support the content validity or the test-retest reliability of the PROMIS-29 in patients
with AL amyloidosis has not been published. Domains included in the PROMIS-29 have been shown to have good
internal consistency reliability (Cronbach’s alpha for all domains >0.89) and convergent validity. Supporting the
predictive validity of PROMIS-29, the majority of domain scores at baseline, after adjusting for amyloidosis stage,
have been shown to be associated with 1-year mortality, including both physical and mental summary scores and all
individual domains except pain interference and sleep disturbance.®® Limited evidence has been published to support
known-groups validity: the physical functioning domain differed according to cardiac involvement; the physical
functioning and social functioning domains differed according to disease severity (based on 2012 staging system) and
number of organs involved; and the physical functioning, social functioning, and fatigue domains were lower than scores
from the general population.*® Similarly, limited evidence has been published to support the responsiveness of select
scales: change in physical function and depression domain scores were significantly associated with change in N-terminal
pro B-type natriuretic peptide (NT-proBNP) and hematologic response.’”

Given the available published literature, there is preliminary evidence to suggest that the PROMIS-29 is reliable and
valid when used to evaluate HRQOL among patients with AL amyloidosis. Gaps in the available evidence (in particular,
regarding content validity, test-retest reliability, known-groups validity, and responsiveness) may require further effort to
establish suitability for use in clinical trials for AL amyloidosis.

Discussion
Considerations for Selection of Instruments to Evaluate Health-Related Quality of Life

in AL Amyloidosis

The HRQOL Working Group evaluated multiple PRO instruments used previously in patients with AL amyloidosis. The
majority of identified measures were excluded due to poor coverage of the full range of impacts experienced by patients
with AL amyloidosis (as represented in the conceptual model). The content of both the SF-36v2 and PROMIS-29
instruments aligns with the areas of impact included in the AL amyloidosis conceptual model. Characteristics to support
these PRO measures are summarized in Table 3.

Clinical trials that have used the SF-36v2 have generally incorporated the use of PCS score into an endpoint. Other
domain scores may also be responsive to change and may also be considered for use in an endpoint. The duration of time
across which change in a domain score should be assessed should account for trial-specific characteristics such as the
trial design, mechanism of action of the intervention, and—relatedly—the expected time course for change on more
distal properties such as HRQOL (which could differ across domains). As such properties are likely to differ across trials,
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the frequency of administration and time at which a meaningful change may be detected are expected to vary with the
population and intervention under study.15

Other Patient-Reported Outcome Instruments Considered

The aim of the HRQOL Working Group was to identify a measure of HRQOL appropriate for use in clinical trials of patients with
AL amyloidosis. To this end, it was important to consider the breadth of domains measured by the instrument (and its overlap
with the areas of impact included in the conceptual model) and its relevance to patients regardless of specific organ involvement
or symptoms. However, researchers may consider using additional PRO measures in a clinical trial; options for such additions are
described briefly below. The decision to include any PRO measure in a clinical trial should have a clear rationale and be placed in
the context of the current AL amyloidosis conceptual model, current knowledge of treatment benefit, the target product profile of
the intervention, and the selection of trial endpoints. Researchers must also consider available evidence of the instrument’s
psychometric properties in the specific patient population under evaluation.

Measures of Mental Health

AL amyloidosis is a debilitating condition, causing frustration, fear, anxiety, and depression.'**> Measures of mental health—
specifically the STAI-Y and the CES-D—provided coverage of specific aspects of mental well-being that are not assessed by
other evaluated measures of HRQOL. The HRQOL Working Group agreed further evaluation is needed to assess whether there is
a clear benefit to including a separate mental health—specific PRO instrument in AL amyloidosis clinical trials, or whether such an
instrument would be better suited for clinicians to monitor the health of their patients in a health-care setting.

Measures of Specific Symptoms/Focused Areas of Impact

Additional PROs (PROMIS Fatigue, Epworth Sleepiness Score, STOP-Bang questionnaire for obstructive sleep apnea,
Voice Handicap Index, Work Productivity Activity Impairment questionnaire) provide coverage of specific symptoms
and areas of impact (eg, fatigue, sleepiness, work impairment) and may be applicable in certain trial designs. For
example, a measure of sleep might be considered for pairing with the SF-36v2, which does not evaluate this domain.
Researchers interested in exploring the use of such additional measures should carefully evaluate the correspondence
between the outcomes measured by each symptom- or impact-specific item and the areas that are known to be impacted
by AL amyloidosis to find the best match for the intended purpose.

Condition-Specific Measures

A variety of condition- or disease-specific measures have been used in patients with AL amyloidosis (eg, KCCQ,
HPRSS). These instruments were generally not recommended by the HRQOL Working Group for a variety of reasons,
including a lack of relevance across a broad spectrum of patients with AL amyloidosis. While data on the KCCQ in AL
amyloidosis are limited, both the Cardiac and HRQOL Working Groups agreed that the KCCQ would be more useful to
assess intermediate or late cardiac stage patients than earlier stage patients.*® Other organ-specific Working Groups have
also reviewed the potential utility of symptom- or organ-specific HRQOL measures for use as tools in specific
populations or in trials investigating the clinical benefit of drugs with an organ-targeted mechanism of action.

In general, when considering the inclusion of a disease-specific measure, attention should be paid to the patient
population included in the trial to ensure the PRO instrument is relevant (as demonstrated through qualitative interviews
to establish content validity). If administered in conjunction with a generic measure of HRQOL, the degree of content
overlap between the measures should be examined; if a large amount of conceptual overlap exists, the inclusion of
a second instrument may not be advantageous.

Summary, Future Directions, and Potential Limitations

Given the systemic, multi-organ, heterogeneous nature of AL amyloidosis, the Amyloidosis Forum is working toward
identifying appropriate endpoints and analytical methodologies for use in clinical trials investigating novel therapies.
HRQOL endpoints are critical components in the determination of clinical benefit for a given therapy. The HRQOL
Working Group sought to identify PRO measures for HRQOL as the next step toward development of recommendations
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for endpoints in AL amyloidosis trials. The scope of the HRQOL Working Group also included a limited assessment of
other condition-specific outcome measures with potential utility.

It is important to note that updating the conceptual model of AL amyloidosis and evaluating potential measures of
HRQOL represent important initial steps in identifying appropriate endpoints for clinical trials. However, individual
sponsors of clinical trials must use this information in light of their specific treatment’s mechanism of action and study
design and build endpoint strategies accordingly. The conceptual model presented in this manuscript is only one piece of
a full conceptual framework; the FDA provides additional guidance on tailoring endpoint selection to concept of use.*'’

The HRQOL Working Group conducted a systematic review of PRO measures in the AL amyloidosis literature, identified
additional signs/symptoms and areas of impact for the conceptual model of AL amyloidosis, and mapped item content to areas of
impact. The HRQOL Working Group recommended updates to the conceptual model to serve as a foundation for discussions and
decisions related to the areas of HRQOL that should be assessed in patients with AL amyloidosis.

The group identified 2 PRO instruments, SF-36v2 and PROMIS-29, as the most relevant measures across the spectrum of AL
amyloidosis patients and disease/treatment stages. Currently, there is no single instrument that comprehensively covers all areas
of impact. SF-36v2 provides better coverage of impacts related to general health, physical functioning, and daily activities. The
PROMIS-29 provides coverage of pain and sleep. However, both miss some specific important aspects of social functioning and
mental health (eg, frustration, stress), though the domains themselves are assessed.

Based on currently available evidence, the HRQOL Working Group identified the SF-36v2 as a general PRO instrument
which may address concepts important from the perspective of a patient with AL amyloidosis. Despite evidence to support the
content validity and psychometric properties of the SF-36v2 in patients with AL amyloidosis, additional work to help support the
use of the instrument in clinical trials may be warranted. Specifically, analyses are needed to estimate disease-specific thresholds
to evaluate meaningful within-patient change (ie, responder definitions). Establishing a priori responder definitions for SF-36v2
domains will facilitate the evaluation of HRQOL in future clinical trials. Based on the target population and a treatment’s
mechanism of action, specific domain scores of SF-36 (eg, physical function) may be easier to interpret than summary scores and
should be considered. Similar work would also be beneficial to support future use of the PROMIS-29.

Many of the items in PROMIS metrics are derived from the SF-36 and other legacy measures. With additional AL
amyloidosis—specific qualitative (eg, content validation) and quantitative evidence (eg, additional evaluation of measurement
properties), the PROMIS-29 would likely also be a suitable candidate for use in clinical trials for AL amyloidosis. In general,
both the SF-36v2 and PROMIS-29 offer potential for flexibility and reduction of patient burden through a modular approach to
measurement (ie, different domains can be selected depending on the concept of interest) and the customization of measurement
enabled by item banks.

Both the SF-36v2 and the PROMIS-29 are generic, rather than disease-specific instruments. To date, no AL amyloidosis-
specific measures of HRQOL have been developed. Recommendation of generic PROs is in line with the report provided by the
International Society for Pharmacoeconomics and Outcomes Research (ISPOR) COA Emerging Good Practices Task Force;
benefits to using generic PROs include the ability to make comparisons to the general population which may aid interpretation,
availability of translations, and greater familiarity among regulatory bodies.*® Should future efforts be made to develop an AL
amyloidosis—specific measure of HRQOL, the potential benefits of such an instrument (eg, broader conceptual coverage across
relevant impacts) should be evaluated in light of the stated advantages of generic instruments.

The HRQOL Working Group was convened in recognition of the importance of evaluating HRQOL in clinical trials
of AL amyloidosis, with the goal of aiding researchers in incorporating the voice of patients into medical product
development. Providing guidance on which PRO measures to use in clinical trials is an important step in reaching this
goal. Given the complexity and multi-systemic nature of AL amyloidosis and the intended context of use for a particular
investigational product, sponsors should also seek to engage regulatory authorities to prospectively consider the
acceptability of a general HRQOL outcome measure for use in a development program. It is also important to rank PRO-
derived endpoints appropriately in the endpoint hierarchy and consider specific domains of interest (eg, disease-related
symptoms and proximal impacts of the disease on functioning) that are most likely to demonstrate change in a clinical
trial. Future efforts of the HRQOL Working Group may involve evaluation of available clinical trial datasets or
exploration of one or more new disease-specific instruments to cover remaining gaps in concepts between the updated
conceptual map and the existing instruments.
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Conclusion

Measuring outcomes relevant to patients, such as HRQOL, should be recognized as a critical component of medical
product development in AL amyloidosis. The SF-36v2 and PROMIS-29 were identified as instruments relevant to
patients with AL amyloidosis and have demonstrated evidence of reliability and validity. As a result, these instruments
may be considered for inclusion in clinical trials with this patient population. In developing trial endpoints that
incorporate scores from these instruments, sponsors must take into account trial-specific considerations, such as the
duration of the trial, the expected time course over which change in the endpoints are expected to occur, and how the
specific domains of HRQOL will be prioritized in an endpoint strategy.
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