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Introduction: Treatment of amyloid light-chain (AL) amyloidosis, a rare disease with a <5-year lifespan,
remains challenging. This systematic literature review (SLR) aimed to evaluate the current evidence
base in AL amyloidosis. Methods: Literature searches on clinical, health-related quality of life, economic
and resource use evidence were conducted using the Embase, MEDLINE and Cochrane databases as
well as gray literature. Results: This SLR yielded 84 unique studies from: five randomized controlled
trials; 54 observational studies; 12 health-related quality of life studies, none with utility values; no
economic evaluation studies; and 16 resource use studies, none with indirect costs. Conclusion: This
SLR highlights a paucity of published literature relating to randomized controlled trials, utility values,
economic evaluations and indirect costs in AL amyloidosis.
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Amyloidosis is a rare disease affecting approximately 5—12 persons per million per year [1]. The disease is characterized
by the extracellular accumulation of insoluble amyloid fibril deposits on various organs and tissues [1]. Amyloid
light-chain (AL) amyloidosis, a clonal plasma cell disorder, is the most severe form of amyloidosis, accounting
for approximately 70% of all cases [2,3]. The deposition of monoclonal light chains in multiple organs can be
progressive and can result in organ dysfunction and death (4. The most common and critical organs affected
are the heart (70-80% of patients) and kidneys (50-60% of patients) [5]. Early diagnosis is critical in improving
patient outcomes; however, given the nonspecific nature of the symptoms, most patients with AL amyloidosis
will require evaluation by multiple specialists, resulting in significant delays in diagnosis of up to 3 years [6]. A
real-world study evaluating trends in disease characteristics, management and outcomes in patients with newly
diagnosed AL amyloidosis reported that over one-third of patients die within the first year following diagnosis, and
the 4-year survival rate was reported to be 54% [7]. Prognosis is especially poor among patients with severe organ
involvement [8,9], with a median overall survival of approximately 3 months in patients with Mayo stage IIIB at
diagnosis [10]. Given the high symptom burden and complex process of diagnosis, it is not surprising that patients
with AL amyloidosis report worse health-related quality of life (HRQoL) than the general population [11].

The choice of primary clinical end points varies across trials of this patient population and includes best overall
hematologic response, hematologic complete response (CR) and progression-free survival (PES) (12-15]. In addition,
definitions of PFS have not been uniformly applied across trials [16]. A further source of heterogeneity between
studies is the evolving definition of hematologic CR. In 2012 two alternative definitions of hematologic CR were
published [9,17]. Since the publication of these first guidelines, understanding of AL amyloidosis, including the
roles and prognostic value of various biomarkers, has advanced, as reflected by additional proposed definitions of
hematologic CR [18-20]. A clarification to the International Society of Amyloidosis guidelines has recently been
published [213; unlike the earlier guidelines and recommendations, the current guidelines do not require free light
chain (FLC) ratio to achieve CR if uninvolved FLC is greater than involved FLC.

In addition to clinical end point definitions, the treatment landscape in AL amyloidosis has also evolved over  Fyture ==

time. Anti-plasma cell therapies approved for the treatment of multiple myeloma have been used off-label to treat  Medicine ™
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patients with AL amyloidosis. Treatments for AL amyloidosis focus on the destruction of the underlying plasma cell
clone, thereby suppressing amyloidogenic light-chain formation and preserving organ function [1,22]. Autologous
stem cell transplant (ASCT) is effective in patients with AL amyloidosis; however, only about 20% of patients
are eligible (23], and transplantation-related mortality is higher with amyloidosis than with multiple myeloma [24].
Historically, the combination of bortezomib, cyclophosphamide and dexamethasone (VCd) has been the standard
of care in many countries [10,25,26].

With the recent approval of the combination of daratumumab (an anti-CD38 monoclonal antibody) plus VCd
(D-VCd) in AL amyloidosis, there is now a need to understand the treatment landscape and disease aspects critical
to making informed treatment decisions for patients. Given the evolving understanding of the disease, and the
heterogeneity that exists in the definition of response between trials, patient stage and treatments evaluated, the
objective of this systematic literature review (SLR) was not to pool or compare trials, but rather to describe the
current breadth of evidence in adults with AL amyloidosis relating to clinical, HRQoL, economic and resource use
data, which are important considerations in healthcare decision-making. The results of this scudy will, therefore,
provide a comprehensive overview of the literature to inform patient management and treatment decision-making
for clinicians, regulators and payers.

Materials & methods
Literature searches
Four literature searches (clinical evidence, HRQoL evidence, economic evidence and resource use/indirect costs
evidence) were conducted by an information specialist using a peer-reviewed search strategy. The Embase and
MEDLINE databases and Cochrane Controlled Register of Trials (CENTRAL) were searched using the Ovid
platform. The search strategies included a combination of controlled vocabulary (e.g., ‘amyloidosis’) and keywords
(e.g., light chain, amyloid’). Language and publication year were not restricted at the search stage. For the HRQoL,
economic and resource utilization searches, study selection was not limited by line of therapy, interventions or
comparators (i.e., studies including newly diagnosed or relapsed/refractory AL amyloidosis patients were included).
The reference lists from all published, on-topic SLRs identified during the screening process were reviewed as a
supplementary search for relevant articles. Gray literature searches were also conducted to supplement the evidence
searches.

The clinical evidence search of this SLR is registered with PROSPERO international prospective register of
systematic reviews (protocol #CRD42020175412) and is available at: www.crd.york.ac.uk/prospero/display_recor
d.php?ID=CRD42020175412.

Clinical evidence
The clinical evidence literature search focused on randomized controlled trials (RCTs) and observational studies
of pharmacotherapies used as first-line treatment for adults with newly diagnosed AL amyloidosis (Supplementary
Table 1). Observational studies were included because a paucity of RCTs in this rare disease space was anticipated.
Studies published prior to the publication date of the consensus opinion for organ involvement and response by
the 10th International Symposium in Amyloid and Amyloidosis [27] and studies of nonpharmacological treatments
(e.g., ASCT) were excluded. Of note, the clinical evidence searches permitted studies of patients at any stage of the
disease.

Health-related quality of life evidence

The HRQoL evidence literature search focused on assessments of quality of life or algorithms used to derive utility
values for adult patients with AL amyloidosis (Supplementary Table 2). During title and abstract screening, studies
reporting any type of HRQoL data were included.

Studies were excluded at the full-text screening phase if they did not report any of the following commonly used
HRQoL assessment instruments: European Quality of Life Five Dimension (EQ-5D), European Organization for
the Research and Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ-C30), Short Form 36-Item
Health Survey (SF-36), Short Form Six-Dimension Health Survey (SF-6D) and the Health Utilities Index.
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Economic evidence

The economic evidence literature search captured cost—effectiveness analyses (CEAs) with a specific focus on
cost—utility analyses (CUASs; i.e., model outcomes reported as cost per quality-adjusted life year [QALY]) for adult
patients with AL amyloidosis (Supplementary Table 3).

Resource use/indirect costs evidence
The resource use/indirect costs evidence literature search aimed to capture direct and indirect burden of illness
costs for adult patients undergoing treatment for AL amyloidosis (Supplementary Table 4).

To reflect more relevant and current costs for treatment of AL amyloidosis, publications prior to 2010 (i.e., older
than the last ~10 years) were excluded.

Screening

Full search strategies for the four types of evidence are presented in Supplementary Tables 5-9. After the removal of
duplicate citations, titles and abstracts were reviewed by two independent reviewers for study eligibility according to
prespecified inclusion and exclusion criteria established using the population, intervention, comparators, outcomes
and study design framework. Non-English-language publications were excluded during title and abstract screening,
provided that the publication language was identified.

Study screening was performed using the systematic review software DistillerSR (Evidence Partners, Ottawa,
Canada). Studies that met the inclusion criteria and those that did not provide enough information for exclusion
were further reviewed at the full-text screening phase. Full-text articles were reviewed by two independent reviewers.
During both screening phases, any discrepancies between the two reviewers were resolved by consensus or by a
third reviewer.

Data extraction was performed for studies meeting all inclusion criteria using a standardized spreadsheet to
capture all relevant information. Information was extracted by one reviewer and validated by a second reviewer; a
third reviewer was consulted to resolve discrepancies as necessary.

Quality assessment
Quality assessments of studies from the clinical evidence, HRQoL evidence and economic evidence literature
searches were performed independently by two reviewers and conducted using the appropriate questionnaires [28-
32]; quality assessments for included studies from the resource use/indirect costs literature search were not conducted.
The evaluations were compared in order to ensure consensus.

Given the limited information available in abstracts, quality assessments were only performed for studies with
an associated full-text publication.

Results
The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 33 flow diagrams for the
study selection in the four literature searches are presented in Figure 1.

Clinical evidence

The clinical evidence literature search identified five unique RCTs (Table 1) and 54 unique observational studies
(Table 2) evaluating the efficacy and safety of several first-line pharmacological treatments for adults with AL
amyloidosis (Figure 1A).

Four of the five included RCTs were phase III trials [12,14,15,34-40]; none of the included RCTs were placebo-
controlled trials. One RCT (NCT01998503) investigated the addition of bortezomib and dexamethasone (Vd)
induction treatment prior to high-dose melphalan and ASCT [12], whereas the remaining four RCTs compared
chemotherapy regimens (VCd vs VCd with doxycycline [13]; melphalan and dexamethasone [MDex] vs bortezomib,
melphalan and dexamethasone [VMDex] [14,34); VCd vs D-VCd [15,35-401). Across the studies, where reported, the
first patient was enrolled between 2009 and 2018, and the last patient between 2012 and 2019. Median follow-up
at the time of publication ranged from 6.1 to 50 months (Table 1). Four studies were multicenter (two were
international) and one was a single-center study.

Quality assessment could be completed for only two trials, as they had associated full-text publications [12,14].
Details of random sequence generation ranged from unclear to having a low risk of bias, based on the available
detail provided. Both trials had a high risk of bias related to allocation concealment and blinding of patients and
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Figure 1. PRISMA flow diagram. (A) Clinical evidence. (B) Health-related quality of life evidence. (C) Economic evidence. (D) Resource
use/indirect costs evidence. ACP: American College of Physicians; ASH: American Society of Hematology; CADTH: Canadian Agency for
Drugs and Technologies in Health; EBM: evidence-based medicine; EHA: European Hematology Association; RCTs: randomized controlled
trials.

care providers, either due to an open-label trial design [14] or as a result of patients in one treatment arm receiving
additional concomitant medications compared with the other treatment arm [12). Of note, blinding of outcome
assessors among these trials was deemed unclear or had a low risk of bias. Selective reporting and incomplete
outcomes were deemed to have a low risk of bias for both trials. Overall, the quality of reporting varied between
low, inconclusive and high, depending on the factors that were assessed. A summary of the assessment of risk of
bias of the two RCTs is presented in Supplementary Table 10.

Among the included observational studies, there were 12 prospective studies, 39 retrospective studies and three
studies that did not explicitly report the study design [52,73,84]. 20 studies were described as comparative, whereas
34 studies were described as single arm. However, three comparative studies each contained only one arm that
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Figure 2. Proportion of randomized controlled trials and observational studies reporting clinical outcomes of
interest. For studies reporting induction treatment prior to autologous stem cell transplant, studies were counted
only if they reported outcomes specific to the induction treatment.

was relevant per the study selection criteria; thus these were treated as single-arm studies in this SLR. Bortezomib-
based therapy (e.g., Vd and VCd) and MDex were the most commonly investigated chemotherapies. Nine studies
investigated chemotherapy regimens as an induction treatment prior to ASCT [46,47,62,73,80,84-86,89,93]; three of
these had patient populations that were initially ASCT ineligible and investigated the feasibility of ASCT after
pharmacological treatment [47,73,86]. The majority of observational studies reported the number of patients who
received subsequent therapies; most of these therapies were chemotherapy regimens, although patients undergoing
subsequent ASCT and heart transplant were also reported.

Across the observational studies, were reported, patient enrollment began between 2001 and 2018 and ended
between 2006 and 2019 (Table 2); 43 studies were single-center and eight multicenter (four were international),
while the remaining three did not include this information.

Quality assessment was completed for each comparative observational study with an associated full-text pub-
lication (16 of the 19 comparative observational studies). In total, one study was assessed using the criteria for
case—control studies and 15 were assessed using the criteria for cohort studies. Overall, 15 of the 16 assessed
comparative observational studies were deemed to be of high quality. The design of the remaining study precluded
it from proper quality assessment (80]. Because the study involved induction treatment prior to ASCT, only the
data pre-ASCT underwent quality assessment. Follow-up data were excluded from the quality assessment, thereby
resulting in a lower quality score. All assessed studies reported high-quality patient selection, and the design of
most of the studies allowed for suitable treatment comparison. Some variation was noted in the quality of outcome
reporting due to differences in the length of follow-up and the number of patients lost to follow-up. Summaries of
the risk of bias assessments for qualifying comparative observational studies are presented in Supplementary Tables
11 (case-control studies) & 12 (cohort studies).

The key clinical outcomes that were identified included hematologic response, organ response, time to hema-
tologic response, overall survival, PFS and safety, which comprised dose reductions due to adverse events (AEs),
withdrawal due to AEs, and incidence of the following AEs: infection, neuropathy, cytopenia, organ failure, syncope,
hypokalemia, peripheral edema and diarrhea (Figure 2).

HRQoL evidence
The HRQoL evidence literature search identified 12 relevant studies for which data extraction was performed
(Figure 1B); all were published between 2004 and 2020 and were mostly from the USA and Italy (Table 3). The
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Figure 3. Number of studies reporting utility values and health-related quality of life scores (all identified
publications).

Note: Studies that used more than one utility instrument were counted more than once. Six studies reported
outcomes based on SF-36v1, six studies reported outcomes based on SF-36v2; one study reported outcomes from both
versions of the questionnaire. Sanchorawala [27] reported difference in HRQoL survey score for D-VCd and VCd at
multiple time points.

D-VCd: daratumumab (subcutaneous) + bortezomib + cyclophosphamide + dexamethasone; EORTC QLQ-C30:
European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire; EQ-5D: European
Quality of Life - five dimension; HRQoL: Health-related quality of life; SF-36: Short Form 36-Item Health Survey; SF-6D:
Short Form 6-Dimension Health Survey; VCd: bortezomib + cyclophosphamide + dexamethasone.

studies reporting HRQoL consisted of three RCTs [14,38,98], two of which had also been captured through the clinical
evidence search [14,38], and nine observational studies. Five studies reported on newly diagnosed or treatment-naive
patient populations [14,38,96,98,99]. Only five studies reported HRQoL outcomes as a result of an intervention,
including high-dose melphalan with stem cell transplant [102,103], nutritional counseling [98] and bortezomib-based
chemotherapy (VCd vs D-VCd (38 and VMDex vs MDex [14]).

Relevant HRQoL outcomes included direct utility measures and HRQoL survey scores with potential to be
mapped to utility values (Figure 3). None of the included studies reported utility values or mapping algorithms.
However, all studies reported HRQoL survey scores with potential for mapping to utility values. The vast majority
of these studies reported scores obtained from the SF-36, and three studies reported scores from the EORTC
QLQ-C30 [14,38,96]. One study reported scores from the EQ-5D-5L visual analog scale [38]. No studies reported
Health Utilities Index outcomes. Most studies reported HRQoL survey scores at a single time point. In addition
to the outcomes of interest, one study reported the use of a non-cancer-specific global assessment of functioning
(on a scale of 0 to 100, where a higher score indicated better functioning) and the Patient Global Impression of
Severity scale [11].

Quality assessments demonstrated that patient populations were representative of the general AL amyloidosis
patient population. Although the number of patients lost to follow-up varied, most studies had high response
rates (100% in seven of the included studies and 77.6-95% in four studies) to the particular HRQoL instrument
described in the study. All studies reported: a patient population likely to match the population of interest; the
use of a preference-based instrument; and change in HRQoL measures reported directly by the patient. Seven of
the 12 studies included satisfied the criterion of valuation of changes in patients’s HRQoL measures being assessed
against that of the general population. As all studies reported values for the subscales of the HRQoL instrument,
they could not be assessed for the technique used to value health states. A summary of the risk of bias assessments
for the HRQoL studies is presented in Supplementary Table 13.

Economic evidence
Opverall, 39 studies reporting economic evidence were identified for full-text review. No CEAs, CUAs or CUA
assessments relevant to AL amyloidosis were identified (Figure 1C). One conference abstract discussed a targeted
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literature search for drug prices and incremental QALYs of newly approved orphan drugs from health technology
assessment publications [105]. Although AL amyloidosis was among the rare diseases identified in the search, the
abstract was ultimately excluded due to a lack of sufficient information. In total, 21 studies eligible for full-text
review were excluded due to their patient populations. Of these 21 studies, 14 did not discuss AL amyloidosis or
failed to report economic outcomes specific to AL amyloidosis, while the remaining seven studies described other
forms of amyloidosis such as hereditary and transthyretin amyloidosis. One study discussed economic outcomes
among patients with AL and transthyretin amyloidosis but was excluded as disaggregated outcomes were not
reported specifically for AL amyloidosis [106]. Similarly, a briefing on a study evaluating ixazomib for the treatment
of relapsed and/or refractory AL amyloidosis was excluded as it did not report any outcomes [107]. Two studies
were excluded based on the reported outcome, as they did not report costs [100,108]. 15 studies were excluded due
to study design (i.e., they were not CEAs or CUAs) [109-123]. Of these, 14 were either cost-of-illness studies or
resource utilization studies and reported costs and resource utilization related to AL amyloidosis [109-113,115-123]; the
remaining citation was a letter [114]. Of the 14 studies, four focused on patients with AL amyloidosis and reported
outcomes such as the number of hospitalizations and length of stay, as well as costs related to treatment, inpatient
care and outpatient care [110,115-117].

After full-text review, none of the publications identified by this search fulfilled the criteria for formal inclusion
in the final review and thus, data extraction and quality assessment were not performed.

Resource use/indirect costs evidence

The resource use/indirect costs evidence literature search identified 16 unique studies (one relevant SLR and 15
observational studies) published between 2017 and 2020 (Figure 1D & Table 4). Ten studies reported outcomes
among patients with AL amyloidosis, including the SLR conducted by Lin ez a/. (124]. Six studies reported outcomes
among a cardiac amyloidosis population [118-120,122,123,125-128]. Of note, these studies were included as it was
implied within the publications that their patient populations could include individuals with AL amyloidosis. Most
studies were of USA origin and reported costs in US dollars.

Relevant outcomes for the resource use evidence literature search included usage and cost of various healthcare
resources, including but not limited to hospitalization, admission to the intensive care unit (ICU) or emergency
department, inpatient care, outpatient care, readmission and treatment (Figure 4). Outcomes related to hospital-
ization and ICU stay were most commonly reported among the included studies and were reported as the number
of stays and length of stay. Outcomes related to emergency department use, outpatient care and readmission were
less commonly reported across the included studies.

Descriptions of costs reported across the studies varied. Costs related to hospitalization and inpatient care were
reported in eight studies [115-120,122-124], and three studies reported costs related to both emergency and outpatient
care [115-117). Three studies reported various costs related to the treatment of amyloidosis, including chemotherapy,
ASCT, organ transplant and various other procedures [115,118,124]. One study reported costs related to hospital
readmission [118]. The 2017 study by Lin ez al., an SLR of evidence related to AL amyloidosis, reported the costs
associated with treating anemia, neutropenia and thrombocytopenia, all of which are common AEs resulting from
chemotherapy treatment for AL amyloidosis [124]. These AE costs were reported for the general cancer population,
but they were deemed applicable to the AL amyloidosis patient population as well [124]. No articles reporting
indirect costs were identified in this search.

Discussion

AL amyloidosis affects up to 12 persons per million per year [129]. Patients with this disease have poor survival
rates, although life expectancy has improved with the adoption of new treatment modalities. Given the rarity of the
disease, it is of interest to researchers and decision-makers to understand the status of the available literature and
any information gaps. In this regard, this study was designed to evaluate the extent of the current clinical, HRQoL,
economic and resource use evidence base for adults with AL amyloidosis.

The clinical evidence literature search identified five relevant RCTs and 54 observational studies (19 comparative
studies and 35 single-arm studies; 12 prospective studies, 39 retrospective studies and three studies with unde-
termined study design) evaluating the efficacy and safety of various pharmacotherapies in adults newly diagnosed
with AL amyloidosis. Overall, bortezomib-based therapies and therapies involving MDex were the most commonly
investigated treatments across the included studies. Most RCTs and observational studies reported hematologic
response, whereas organ response and time to hematologic response were less commonly reported. Relevant survival

462

J. Comp. Eff. Res. (2022) 11(6) future science group



Systematic Review

Systematic literature review of evidence in amyloid light-chain amyloidosis

‘auoseylawe

-X3p + 9pIWOPI|eud| + gIWO0Z31I0g :PYA ‘Suoseylauiexap + aplweydsoydodAd + qiuozapiog :pIA ‘MIIASI 2inielall| J11eWR)SAS 1Y1S ‘patiodal 10N (YN 101e||LqgIap-191iaA0ipled a|geiueldul :gD) ‘uiaIAyisuel] Y1 1V ‘uleyd-1ybi| plojAwy 1y
JuBWIeaI} BUII-PUOI3S BUIARIBI 950U O} UIPHIad S3LIODINO 3SN 32IN0S3I NG ‘PIIPNIS BJBM JUSWILSI} BUI|-PUOISS 10 -1silf BUIAIBIDI StUBNed
"BLIS11ID UOIII3]9s APNIs B} 199W Jou pIp A3Y} 3SNEI3C PIIRIIXS 10U 4aM Wiie d1dadS SIY} Woiy eeqg
"BUIYD PUB N VSN PSPNPUI PISSNISIP SBLIUNOD) ¢
"payads JYHINS 10U 313M 1B} SUOIH3I/SILIUNOD [BUOIIPPR WO 37 O} P3ILLS 3I9M SIUBNed |

[£zL]

[€TL]

[9zl]

[zzi'ozt]

[6L1]
[8L1]

[SL1]

[zel]
[8z1]

[LeL]

[911]

[£11]

[sz1]

[rz1l

[ogL]

[ooL]

J3y

(4N)
siejjop sn

(4N)
siejjop sn

uN

(4N)
siejjop sn

(4N)
siejjop sn

(9102) sJejop sn

(5102) s4ejjop sn

4N
4N

4N

(9102) stejop sn

(5102) siejjop sn

4N

(snorien) spunod N
‘siejjop sn

4N

4N

(1294 3502)
fouaun)

vsn

vsn

epeue)

vsn

vsn
vsn

vsn

auely

AN

EXEEY)

vsn

vsn

vsn

tSNoLIeA

vsn

1ellensny ‘epeued NN VSN

uoibai/Anunod

L1 :sisoplojAwe Ty de[pJed Yyum
v :[|e49nO

S9SE iselwyIAyLIe INOYUM
020¢ :selwyihyie yum
G856 :|eln0

786 :sisoplojAwe deipJed YA
8EY'VLT (|Ie4an0

6€S vy :uoneIue|dWl @I INOYUA

L8€1 :uoneyuejdwi @dl YHAA
1268 ‘selwyihy.ie 1noyum
66195 :selwyiAyiie yuan

026'StL *|[e43A0

009°€L SIsOpIoAwe de1pJed Yim
0£8'789'6 :I[B4900

6€CE

Pl :JUSWILaI] BUI[-PUOIDS
PEE :UsWILI] US4
71 :sisopiojAwe Aiepuodas
Z6 'sisoplojhwe 1y

8

89 ‘POA

V€ ‘PYUA

L[ :5|0J3U0D d314-95e351Q
6t7¢

:sisoplojAwe 7y pasoubelp AimaN

810¢ :swuaned juapidu|
9z€/ :spudiied Juajendid

2Z1'LZ1 1S95ed JUd|eAdld
YSZ'8E 59583 JUBPHU|
dN

ELEL

vee

azis ajdwes

"UdJeas 94n3eJdll| S3S0D 1I941pul/asn 934N0saJ Y} Ul papn|dul S3IpNIS “t d|qel

gsisoplojfwe y11v deipied
sisoplojAwe 7y deipied

selwylAye

INoyHM sisoplojAwe deipied
selwylAyie

yum sisopiojAwe deipied

Mm_mo_o_o_\:tm Se1pJed INOYUAN
sisoplojAwe deipied

uonejuejdwi

adl Inoyum sisopiojAwe deipied
uonejuejdwi

adI yum sisoplojAwe eipied
selwylAyLe

1NOYM sisoplojAwe deipie)
selwylAyie

yum sisopiojAwe seipied

mm_mov_o_>Em

SeIpJed INOYLUM din|ie) LeaH
sisoplojAwe

SelpJed Ylm aunjie) 1eay

sisoplojAwe >eipied

pSisoptojfwe Ty

mm_moc_o_\:tm Aiepuodag
sisoplojAwe 1y

sisoplojAwe 7y deipied

§51043U0) 9314-35€351Q
sisoplojAwe 7y pasoubelp AimaN

sisoplojAwe 1y
sisoplojAwe deipied
sisoplojAwe 1y
sisoplojAwe 1y
sisoplojAwe 1y

uone|ndod

sisAleue andadsolloy

sishjeue aseqelep swie|d

sishjeue anladsollay

sishjeue aseqelep swie|d

sishjeue aseqelep swie|d

Apnis 10yod aAiadsoray

anpadsoslay

anpadsoslay

ipny

4N

Apnis [013u0>-3sed
payd1ew ‘aaidadsoay

sisAjeue eyep swie|d

siskjeue aseqelep swie|dy

1S
siskjeue aseqelep swie|d

Apnis aurjuo
‘leuipniibuo| ‘|euoiluaAISIUI-UOU
e wouJy siskjeue eyep Aiepuodag

ubisap Apnis

0202 ‘Neuystep

0202 “epieyL

0Z0z ‘pueniyadag

0202 'yies|
0202 "yies|

0207 “1ydjewiseq
6102 0D

8107 ‘lleH

910z }neuinp
610 ‘poomny

810z "Pond

810Z “Pond

6102 ‘dess|io

£10Z 'un

610 49159H

610Z 'pue|sneddn

a1ep uonesiqnd ‘loyiny

463

www.futuremedicine.com

future science group



Systematic Review Lee, Lam, Kangappaden et al.

Resource use outcomes
Number of hospitalizations/ICU stays 5

Length of stay in hospital/ICU stays 10
Number of ED visits 3
Number of outpatient visits 2
Length of readmission stay 1
Costs
Overall costs 3
Costs related to hopitalizations/inpatient care 8
Costs related to emergency care 3
Costs related to outpatient care 3
Costs related to readmission 1
Costs related to treatment and procedures 3
Costs related to adverse events 1

Additional costs 4

Proportions of patient population

Number of hospitalizations/ICU stays 8
Number of ED visits 4
Number of readmissions 1
Resource use related to treatment/procedures 4
Additional outcomes 4
I T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10

Number of studies

Figure 4. Number of studies reporting resource use and cost outcomes (all identified publications).
Studies that reported more than one outcome were counted more than once.
ED: Emergency department; ICU: Intensive care unit.

outcomes were reported in two RCTs; overall survival and/or PES were often available in the observational studies.
All RCTs reported key safety outcomes, whereas just over half of the observational studies reported these outcomes.
Four of the five RCTs and eight of the 54 observational studies were multicenter, and there were also differences
noted between studies in the start of enrollment across both the RCTs and observational trials (9- and 17-year time
spans, respectively from earliest to latest). The literature search of HRQoL evidence identified 12 relevant studies.
Although no studies reported utility values or mapping algorithms related to AL amyloidosis, all included studies
did report scores from HRQoL questionnaires with potential to be mapped to utility values. The SF-36 was the
most frequently used HRQoL questionnaire across the studies.

Screening of 1126 articles for AL amyloidosis economic evidence failed to identify any relevant published CUAs
or CEAs, thereby highlighting an important data gap for economic modeling studies in this rare disease area. Of note,
several relevant healthcare resource utilization studies that were identified and excluded from the economic evidence
search were ultimately captured in the resource use/indirect costs evidence literature search [109,115-120,122,123].

The literature search of resource use/indirect costs evidence identified 16 unique studies that reported a variety of
resource use outcomes and costs, mostly in the USA setting; no indirect costs were reported. The most commonly
reported resource use outcomes and costs were related to hospitalizations and ICU stays.

The results of this SLR demonstrate that there is a paucity of clinical evidence related to non-ASCT therapies
in patients with newly diagnosed AL amyloidosis; in particular, published data from RCTs in this rare disease are
lacking. The need for more RCTs is critical because many patients with AL amyloidosis are ineligible for ASCT and
therefore have limited proven treatment options [22,133]. Only five RCTs were identified, two of which had full-text
publications available at the time of the search. One of these investigated VMDex chemotherapy as a first-line
regimen (not as induction) [14], and the other investigated bortezomib-based induction prior to ASCT [12). The
ongoing phase III ANDROMEDA trial investigated the efficacy of D-VCd versus VCd in patients with newly
diagnosed AL amyloidosis. The clinical evidence search returned a full-text publication reporting the results of the
safety run-in cohort [35], as well as several abstracts based on the randomized portion of the study [15,36-40]. The
primary analysis was published in July 2021, after the SLR had been completed [134].
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Several studies reported relevant HRQoL questionnaire scores with potential to be mapped to utility values,
but there remains a need for studies directly reporting utility values to better quantify the HRQoL disease burden
and inform CUAs. In addition, there were no published CUAs identified within the economic evidence literature
search, suggesting that a data gap exists for economic models and evaluations reporting the cost and QALY benefits
of first-line treatments in patients with AL amyloidosis.

Although a few studies reporting costs related to AL amyloidosis were identified, there remains a need for
additional studies to better understand patterns in cost-of-illness and resource utilization related to this rare disease.
Most of these studies were from the USA and Italy, with limited information on burden and costs in other countries
and regions. Moreover, the absence of data pertaining to indirect costs should be noted. Future studies reporting
indirect costs may allow a more complete assessment of the burden on patients with AL amyloidosis and their
caregivers, as well as clinicians and health systems.

A strength of this SLR is that it adheres to best practices for the conduct and reporting of systematic reviews. All
literature searches were performed and peer-reviewed by experienced information specialists, with detailed search
strategies, PRISMA flow diagrams and full study inclusion/exclusion lists, per PRISMA guidelines [33].

A limitation of this SLR is that included studies were restricted to English-language publications during the
study screening phase. This is likely a minor limitation, as most clinical studies are published in English-language
journals. Notably, the search strategies were not restricted solely to articles in English; therefore the search strategies
conducted for these literature searches may be used to capture potentially relevant non-English-language articles
without the restriction at title and abstract screening. Across all four literature searches, 776 articles were excluded
due to language during both phases of screening; the relevance of these articles to AL amyloidosis is unknown.
In addition, although the search strategy for the clinical evidence literature search aimed to capture relevant
chemotherapy comparators by searching for specific drug names, it is possible that some studies could be missed if
they were indexed in the databases as general chemotherapies rather than by individual drug names.

Another potential limitation is the indexing of conference or manuscript publications relative to the time of the
database search. For example, although the database searches aimed to capture records published before February
2021, it is possible that the indexing of some conference proceedings taking place in the last year had not occurred
by then; as a result, potentially relevant records from these conferences may not be captured in the database search.
To address the impact of this limitation, particularly to the clinical evidence literature search, relevant records were
hand-searched from two key conferences and were presented as additional records to those included from database
searching.

The heterogeneity seen in the results reflects the evolving nature of the study and treatment of this disease, such
as the variable definition of hematologic response in AL amyloidosis across the time span of the included studies.
Of note, the clinical SLR was limited to literature published after 2005, at which time there was an international
consensus made on organ response definition [27] and as such this would not be expected to provide a major source
of variability in the results. A further source of heterogeneity in the results may be the study setting, with a mix of
multicenter and single-center studies; not limiting the searches to any specific disease stage may also contribute to
variability across the results.

The objective of this study was focused on identification of the current available evidence; however, assessment
of that evidence, including evaluation of survival based on different definitions of response, is an important topic
for future research.

Conclusion

Opverall, this SLR identified and compiled evidence from 84 unique studies reporting on clinical, HRQoL, economic
and resource use/indirect costs evidence relevant to AL amyloidosis. Although a relative lack of available data was
expected given the rarity of AL amyloidosis, the results of these literature searches confirm the paucity of evidence
for this disease state. This SLR highlights the need for additional published RCTs (for front-line pharmacological
treatments), utility values, economic evaluations and indirect costs pertaining to the treatment of patients with AL
amyloidosis. In addition, there is a need for studies with clinical and HRQoL outcomes that better align to current
consensus criteria. These could potentially create opportunities for future comparative analyses that could further
benefit decision-makers. Recently published and forthcoming results from studies such as ANDROMEDA will
change the landscape for the treatment of patients with AL amyloidosis and will fill in gaps identified by this SLR

regarding costs, utilization and clinical outcomes.

future science group www.futuremedicine.com

465



Systematic Review Lee, Lam, Kangappaden et al.

Summary points

e Amyloid light-chain (AL) amyloidosis, a clonal plasma cell disorder, is the most common and severe form of
amyloidosis, which is a rare disease characterized by the extracellular accumulation of insoluble amyloid fibril
deposits on various organs and tissues.

e The availability of new and approved therapies is changing the treatment landscape in AL amyloidosis and is
increasing awareness about this disease, allowing for earlier diagnosis and treatment.

e The objective of this systematic literature review was to evaluate the breadth of clinical, health-related quality of
life, economic and resource use/indirect costs evidence for adults (aged >18 years) with AL amyloidosis.

e The results of this systematic literature review revealed a paucity of published literature for AL amyloidosis,
particularly with respect to randomized controlled trials (for front-line pharmacological treatments), utility
values, economic evaluations and indirect costs.

Supplementary data
To view the supplementary data that accompany this paper please visit the journal website at: www.futuremedicine.com/doi/
suppl/10.2217 /cer-2021-0261
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