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BACKGROUND: Transthyretin amyloid cardiomyopathy (ATTR-CM) is an important cause of heart failure in older individuals.
Misfolding and deposition of transthyretin or prealbumin protein causes ATTR-CM in the context of a normal (wild-type) or
variant TTR sequence. Variant ATTR-CM is most commonly caused by the substitution of valine for isoleucine at position 122
in transthyretin (Val122lle or pV142I, almost exclusively observed in individuals of West African ancestry), demonstrated in 3.4%
of self-identified Black individuals in the United States with an estimated 1.5 million carriers. Despite the large number of known
pV142| carriers, the proportion of older Black patients with heart failure attributable to ATTR-CM remains unknown.

METHODS: To address this knowledge gap, the SCAN-MP (Screening for Cardiac Amyloidosis with Nuclear Imaging in Minority
Populations) study was funded by the National Institutes of Health/National Heart, Lung, and Blood Institute (ROTHL139671) to
enroll a targeted population of self-identified, community-dwelling Black or Caribbean Hispanic patients (many of whom are of
West African ancestry) >60years of age with heart failure and identify ATTR-CM by noninvasive nuclear imaging. The principal
objective of SCAN-MP is to determine the prevalence of ATTR-CM in this population. Secondary objectives will explore TTR
genotype, demographics, progression of variant versus wild-type ATTR-CM, and biochemical mechanisms of transthyretin
amyloid fibril formation.

CONCLUSIONS: The SCAN-MP study is the largest, prospective study of cardiac amyloidosis in Black and Hispanic individuals.
Both wild-type and variant ATTR-CM are now treatable with the US Food and Drug—approved drug tafamidis. The insights
gained from SCAN-MP are likely to improve those at risk for or afflicted with ATTR-CM.

REGISTRATION: URL: https://www.clinicaltrials.gov; Unique identifier: NCT03812172.
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manifestation of systemic amyloid diseases myocardial compliance and precipitating direct cel-
characterized by the misfolding and aggregation lular injury that further degrades heart function.! The
of amyloidogenic proteins in and around the heart. vast majority of cases of amyloid cardiomyopathy are
One aggregate type, cross-f-sheet amyloid fibrils, caused by misfolding of 1 of 2 precursor proteins:

Amyloid cardiomyopathy represents the cardiac accumulate between cardiac myocytes, impairing
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Nonstandard Abbreviations and Acronyms

AL light-chain amyloidosis

ATTR-CM transthyretin amyloid
cardiomyopathy

ATTR V122i transthyretin amyloid
cardiomyopathy owing to the
V122| transthyretin gene variant

ATTRwt ATTR wild type

HMDP technetium-99m hydroxymethylene
diphosphonate imaging

PYP technetium-99m-pyrophosphate
imaging

RBP4 retinol binding protein-4

SCAN-MP Screening for Cardiac
Amyloidosis with Nuclear Imaging
in Minority Populations

TTR transthyretin or prealbumin
protein

pVv142] valine to isoleucine substitution at
position 122 of the transthyretin
protein (also known as V122| or
Val122lle)

immunoglobulin light-chain (for which the cardiomy-
opathy is known as AL-CM) or transthyretin amyloid
cardiomyopathy (ATTR-CM). While AL amyloidosis is a
rare disease with an estimated annual incidence of 1 in
75000 to 100000 people, and estimated prevalence of
1in 25000 or 12000 adults living with AL amyloidosis
in 2015,2 increasing evidence now suggests that ATTR
amyloidosis is likely considerably more common. ATTR
amyloidosis occurs in the context of normal (wild-type)
or an abnormal (hereditary or variant) TTR genetic
sequence in heterozygotes. ATTR amyloid depos-
its increase with aging according to autopsy studies,
suggesting that up to 25% of people >80years of age
have demonstrable amyloid deposits,® increasing in
proportion in men and those with heart failure.* Recent
community-dwelling cohort data suggest that among
patients >60years of age with heart failure having in-
creased left ventricular wall thickness, the overall prev-
alence of ATTR-CM is 6% in a predominantly White
population, with a prevalence that increases to 10%
in men.® Similarly, clinically important ATTR prevalence
of 15% to 20% has also been reproducibly observed
among patients with severe aortic stenosis undergoing
valve replacement.® Thus, ATTR-CM is likely a com-
monly encountered, but usually undiagnosed cause of
heart failure.”

The most common TTR variant associated with
hereditary ATTR-CM is the valine for isoleucine substi-
tution at position 122 of transthyretin or prealbumin pro-
tein (TTR) (Val122lle, V122I, or pV1421).8 This variant has
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been reproducibly identified in 3.4% of self-identified
Black people in the United States corresponding to
~1.5million carriers of the allele when extrapolating from
the US Black population of 47 million. Genotyping of
populations in Africa has shown that the Val122lle vari-
ant is common in individuals of West African ancestry.®
TTR is a 4 exon gene (coding a homo-tetrameric pro-
tein) that resides on chromosome 18. ATTR-CM follows
an autosomal dominant inheritance pattern. While the
variant is present since birth, the clinical manifestations
of ATTR-CM are most commonly recognized over the
age of 60years (perhaps 5-10years younger in rare ho-
mozygotes®). That said, there is uncertainty regarding
the phenotypic penetrance of ATTR-CM in heterozy-
gotes among those who carry the pV142| allele, with
1 prior study suggesting a low clinical penetrance of
7% by echocardiographic measures.'® While this study
and others demonstrated that the pV142| allele was
associated with an increased risk of heart failure,'?
ATTR-CM ascertainment relied on echocardiographic
wall thickness and likely underestimates the true clini-
cal penetrance, which undoubtedly increases with age.
But even at this low estimate, population estimates yield
>100000 undiagnosed cases in the United States.
Establishment of the diagnosis of ATTR-CM pre-
viously required tissue biopsy with demonstration of
TTR amyloid deposits by histology. Congo red is the
classically applied stain pathognomonic for amyloid
deposits that yields green birefringence under polar-
ized light microscopy. Immunohistochemistry, or now
more preferably laser capture tandem mass spectrom-
etry, is required to define the protein that composes
the amyloid deposits. In 2016, a seminal multicenter
collaborative study was reported wherein diagnosis
of ATTR-CM could be established with 100% speci-
ficity using a combination of technetium-99m-labeled
nuclear tracers (including Tc-99m-PYP or pyrophos-
phate, Tc-99m-DPD or 3,3-diphosphono-1,2-propano
dicarboxylic acid, and Tc-99m-HMDP or hydroxymeth-
ylene diphosphonate) and blood and urine testing to
exclude a monoclonal protein (and thus AL amyloido-
sis).”® Subsequent studies began to apply these radio-
tracers to identify ATTR-CM in various populations®64;
however, it is important to note that the vast majority of
patients included those identified as White race.
Previously treatable only by solid organ (heart and/or
liver) transplantation, most patients with ATTR-CM are
of advanced age or have limiting comorbidities that pre-
clude transplantation. In 2018, the randomized, placebo-
controlled, Transthyretin  Amyloidosis Cardiomyopathy
Clinical Trial (ATTR-ACT) demonstrated the efficacy of
the orally administered TTR stabilizer tafamidis in the re-
duction of death and cardiovascular hospitalizations in
wild-type and hereditary ATTR-CM.”® On the strength of
these data, the US Food and Drug Administration in 2019
approved tafamidis for the treatment of ATTR-CM, and
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other agents are presently in late-stage ATTR-CM clini-
cal trials. Thus, over a course of only 5years, ATTR-CM
became a treatable, easily diagnosable, and appreciated
as a likely relatively common cause of heart failure that
remains largely underrecognized, especially in minority
populations.

The mechanisms by which ATTR-CM develops,
particularly in the context of wild-type TTR protein, re-
main unclear. Tetramer dissociation is the rate-limited
step for TTR aggregation, including amyloid fibril for-
mation.! A subunit exchange assay is available that
can measure the TTR dissociation rate in plasma that
quantifies TTR kinetic stability, lending insight into
factors that precipitate TTR misfolding.'® One known
important contributor to TTR kinetic stability is the
stoichiometry of the TTR-holo retinol binding protein
4 (RBP4) complex, whose formation kinetically stabi-
lizes the TTR tetramer. It has been demonstrated that
lower circulating RBP4 is a feature of ATTR-CM in the
context of the pV142| variant,”” suggesting its utility as
both a risk marker and plausible mechanistic factor in
ATTR-CM development.

RATIONALE AND OBJECTIVES OF
THE SCAN-MP STUDY

The SCAN-MP (Screening for Cardiac Amyloidosis
with Nuclear Imaging in Minority Populations) study
was designed to leverage noninvasive nuclear imag-
ing to actively ascertain cases of ATTR-CM in older,
self-identifying Black or Caribbean Hispanic patients
with heart failure. Given the uncertainty in the burden
of disease comprising ATTR-CM as a cause of heart
failure, the study’s principal objective is to define the
prevalence of ATTR-CM in the recruited cohort of
older community-dwelling patients with heart failure,
with secondary objectives to explore differences be-
tween hereditary versus wild-type disease, distribution
by sex, and prognosis. The study will also explore the
mechanism of TTR misfolding through direct measure-
ment of TTR stability and stabilization of TTR by pro-
tein ligand binding, principally holo-RBP4, known to
bind TTR and stabilize the molecule.

Overall Study Design

SCAN-MP (ClinicalTrials.gov identifier NCT03812172)
is a multisite prospective, noninterventional co-
hort study that commenced in May 2019 and is
funded by an NHLBI RO1 award (HL139671) with an
Investigational New Drug application (IND 133555)
issued for the nuclear radiotracer Tc-99m-PYP.
The study sites include Columbia University Irving
Medical Center and Harlem Hospital (New York City,
NY), Boston Medical Center (Boston, MA), and as of
April 2022, Yale New Haven Hospital (New Haven,
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CT). Enrolled participants complete baseline study
procedures that include nuclear imaging to identify
ATTR-CM and genotyping to identify TTR variants.
Owing to the national shortage of Tc-99m-PYP in
2022, the study protocol was amended in June 2022
to permit imaging with Tc-99m-HMDP when Tc-99m-
PYP was not available. Participants with suspected
ATTR-CM by imaging or a TTR variant are referred to
the relevant amyloidosis specialists at the associated
site for follow-on standard of care testing to confirm
ATTR-CM and initiate treatment. These participants
return for protocol-driven 6-month and 12-month fol-
low-up visits as detailed below. Participants without
a variant and no ATTR-CM by scintigraphy are fol-
lowed by phone follow-up only at 6 and 12 months
with additional relevant hospitalization or survival data
collected by the electronic health record. The over-
all design and study outcomes are illustrated in the
Figure, and further details can be found at the study
website: https://www.bumc.bu.edu/scan-mp/

Study Participants

Participant enrollment will be secured by categorizing
the proposed 800 subjects into age (<75 and >75 years),
sex, and self-identified race and ethnicity bins with
derived targets and then enrolling subjects until the
particular bin has reached target. The final proposed
self-identified race and ethnicity targets are 600 Black
and 200 Caribbean Hispanic participants. Inclusion
and exclusion criteria can be found in the Table'®'® and
the specific age, race, and ethnicity recruitment target
bins can be found in Table S1. SCAN-MP is approved
by the Western Institutional Review Board (IRB) in a
single-IRB model. All subjects have provided written
informed consent.

Study Assessments
Baseline Assessments

1. Medical history and medication inventory
2. Physical examination including vital signs, height,
and weight
3. 12-lead ECG
4. Laboratory testing including:
a.Basic metabolic panel,
panel, and prealbumin
b.4 exon TTR gene sequencing (performed at
Boston University)—performed at baseline
only
c. Cardiac biomarkers including B-type natri-
uretic peptide, NT-proBNP (N-terminal pro-B-
type natriuretic peptide), hsTnl (high-sensitivity
troponin 1), hs-TnT (high-sensitivity troponin T),
and galectin-3 (measured through a research
collaboration with Abbott Laboratories)

hepatic function
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The SCAN-MP Study

Participants Assessments Outcomes
800 participants TTR genotype 1. Overall prevalence of ATTR-CM
Longitundinal, observational, TTR stability L )
cohort stud Cardiac Biomarkers 2. Proportion with hereditary

y RBP4/Vitamin A (ATTRV) vs. wild-type ATTR-CM

Multi-center - New York City,
Boston, New Haven

Prealbumin

Genetic ancestry analysis 3. Differences by sex, race/

ethnicity in ATTR-CM genotype

',\ 6-minute walk and disease progression
@ Age = 60 years A Short Physical 4. Development of point-of-care
Black race or Caribbean Performance Battery risk calculator for ATTR-CM
Hi ic ethnici KCC
spanic ethnicity SF-102 5. Explore mechanism of ATTR-
A CM development through TTR

Social determinants stability testing and RBP4

interraction

SCAN-MFV

Echocardiograph
Heart failure araphy

LV wall thickness =12 mm
LVEF > 30%

Nuclear imaging

Figure. Graphical overview of SCAN-MP design.

Assessments are performed at baseline for all participants, and again at 6- and 12 months for those with a Tc-99m-PYP scan diagnostic
of ATTR-CM and for all with the pV142| variant irrespective of Tc-99m-PYP scan result. Tc-99m-PYP scan, TTR genotype, and genetic
ancestry analysis are performed at baseline only. ATTR-CM indicates transthyretin amyloid cardiomyopathy; ATTRy, transthyretin
amyloidosis owing to any transthyretin gene variant; KCCQ, Kansas City Cardiomyopathy Questionnaire; LV, left ventricular; LVEF,
left ventricular ejection fraction; RBP4, retinol binding protein—-4; SCAN-MP, Screening for Cardiac Amyloidosis with Nuclear Imaging
in Minority Populations; SF-12, Short Form-12; Tc-99m-PYP, technetium-99m-pyrophosphate; and TTR, transthyretin. Created with
BioRender.com.

d.Vitamin A (retinol) and RBP4 in plasma and global longitudinal strain, left atrial strain, and
urine (performed at Columbia University) right ventricular strain analyses

e. TTR subunit exchange (TTR stability testing, 9. Scintigraphy using Tc-99m-PYP (or Tc-99m-
performed at The Scripps Research Institute) HMDP when PYP unavailable) by planar imag-

f. Genetic ancestry (performed at Columbia ing, and gated single photon emitted computed

University)—performed at baseline only
5. Functional testing including:
a. Short Physical Performance Battery
b. 6-minute walk duration
6. Patient-reported outcomes/quality of life assess-
ments including:

a. Kansas City Cardiomyopathy Questionnaire Six- and 12-Month Assessments

b. Short-F 12
ort-Form survey For those participants with ATTR-CM or pV142l TTR

7. Social determinants of health assessments: , i )
a. Health Literacy (Newest Vital Sign)2° variant without ATTR-CM at baseline, at 6 months re-

tomography with computed tomography regis-
tration acquired if there is uptake consistent with
ATTR-CM after review of the planar images, per-
formed at baseline only

b. Perceived discrimination (Everyday Discrimi- ~ Peat testing includes repeat history/physical examina-
nation Scale)*’ tion, ECG, laboratory testing (with the exception of TTR

c. Trust in Medical Providers (Trust in Physicians ~ gene sequencing and TTR kinetic stability), functional
scale)?? testing, and quality of life/patient-reported assess-

8. Transthoracic echocardiogram including full ments. At 12months after baseline, participants return

Doppler interrogation and speckle tracking for testing that includes all baseline testing (including
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Table. Inclusion and Exclusion Criteria

Inclusion criteria

1. Self-reported Black or Hispanic of Caribbean origin
2. Age 260y

3. Diagnosis of heart failure, confirmed by 1 of 2 methods:

a. Modified criteria utilized by Rich et al or

b. National Health and Nutrition Examination Survey (NHANES)
heart failure criteria with a score of >3

4. Left ventricular septal or inferolateral wall thickness >12mm

5. Ejection fraction >30%

Exclusion criteria

1. Primary amyloidosis (AL) or secondary amyloidosis (AA)

2. Prior liver or heart transplantation

3. Active malignancy or nonamyloid disease with expected survival
of <1y

4. Heart failure, in the opinion of the investigator, primarily caused by
severe left-sided valve disease. (Note: if valve was repaired, subject
may be considered as no longer with severe valve disease).

5. Heart failure, in the opinion of the investigator, primarily caused by
ischemic heart disease

6. Ventricular assist device or anticipated within the next 6mo

7. Impairment from stroke, injury, or other medical disorder that
precludes participation in the study

8. Disabling dementia or other mental or behavioral disease

9. Enrollment in a clinical trial not approved for co-enrollment

10. Expected use of continuous intravenous inotropic therapy in the
next 6 mo

11. High risk for nonadherence as determined by screening
evaluation

12. Inability or unwillingness to comply with the study requirements

18. Chronic kidney disease with eGFR <15mL/min per 1.73 m? or
end-stage renal disease

14. Weight >350 Ib (given the table weight limit of the nuclear imaging
systems)

15. Nursing home resident

AA indicates secondary amyloidosis; AL, light-chain amyloidosis; eGFR,
estimated glomerular filtration rate; and NHANES, National Health and
Nutrition Examination Survey.

echocardiography) except scintigraphy, genetic an-
cestry analysis, and TTR genetic testing.

Study End Points

The primary objective of SCAN-MP is to improve the
identification of ATTR-CM among self-identified Black
and Caribbean Hispanic patients and in so doing en-
hance the understanding of genotype—phenotype
associations among those with variant or wild-type
ATTR. The primary hypothesis is that the prevalence
of ATTR-CM will be >10% in the SCAN-MP population
and that significant differences in pV142I transthyretin
amyloidosis owing to any transthyretin gene variant
and ATTR wild type (ATTRwt) will be seen between the
Black and Hispanic participants. Secondary analyses
will explore (1) differences in ATTR-CM prevalence as
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varies by age (60-75years versus >75years), sex, and
race and ethnicity, (2) differences in the rate of disease
progression between variant and wild-type ATTR as
measured by decrement in 6-minute walk duration,
mortality, and heart failure hospitalization incidence, (3)
the performance of a risk prediction model to identify
ATTR-CM that will include RBP4 concentration, as well
as other circulating and imaging markers of ATTR-CM,
and (4) the associations between TTR kinetic stabil-
ity and RBP4 concentration in the plasma and urine
among prospectively identified cases with ATTR-CM
versus nonamyloid controls.

ATTR-CM will be defined by diagnostic (Perugini)
grade 2 or grade 3 uptake by scintigraphy with veri-
fication of single photon emitted computed tomogra-
phy with computed tomography registration imaging
that the observed uptake is myocardial, consistent with
consensus recommendations.?® All participants with
positive scintigraphy will be tested for the presence of
a monoclonal gammopathy (to exclude AL amyloidosis)
by serum free light chain assay and serum immunofix-
ation electrophoresis through standard-of-care testing.
Those with abnormal testing will be referred to amyloi-
dosis specialty providers at the respective site for en-
domyocardial biopsy confirmation of amyloid type. It is
anticipated that all identified participants with ATTR-CM
will be offered tafamidis as an ATTR-specific therapy
through standard clinical practice. Participant mortal-
ity, all cause, and heart failure hospitalizations will be
determined by 6-month follow-up phone calls from the
study team with verification from electronic health re-
cord review when possible. A prescribed hierarchical
composite study end point of mortality at 1year, num-
ber of heart failure hospitalizations, and 30% decline
in 6-minute walk duration is specified to compare pro-
gression of wild-type and variant ATTR-CM. Disease
progression at baseline and 1year will also be associ-
ated with changes in the biochemical profile (including
cardiac-specific biomarkers) and echocardiography.
Genetic ancestry and degree of admixture will be de-
termined by principal component analysis using a 500K
SNP array. Cardiac-specific biomarker analysis will be
performed through a research agreement with Abbott
Laboratories permitting a more complete characteriza-
tion and comparisons of the different assays results.

Statistical Analysis

The sample size of SCAN-MP was calculated to
achieve a desirable level of precision (ie, half-width of
95% CI) for estimating the prevalence of ATTR-CM
with adequate Cls, while also permitting accrual of
adequate numbers of cases of ATTR-CM to test the
hypotheses exploring disease progression and mech-
anism. Specifically, from 800 participants we anticipate
80 cases of ATTR-CM and 720 controls, which will be
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age, race, and sex matched. Anticipating that there
may be a significant difference in ATTR-CM prevalence
between the different ethnicities enrolled, an adaptive
design was proposed at the outset of the study such
that after enrollment of 250 participants, the relative
overall recruitment targets by race and ethnicity could
be adjusted. Indeed, at 250 participants, noting a very
low prevalence of ATTR-CM in the Hispanic partici-
pants, the targeted enroliment was adjusted from an
even distribution of Black and Hispanic participants to
600 Black and 200 Hispanic participants overall. The
planned sample size produces 2-sided 95% Cls with
a precision (half-width) of maximum 0.024 for a true
prevalence of ATTR-CM between 10% and 15%. In the
ATTR-CM group, we will compare a composite time-
to-first-event end point at 1 year of death, heart failure
hospitalization, or 30% decline in 6-minute hall walk
between transthyretin amyloidosis owing to any tran-
sthyretin gene variant and ATTRwt participants, using
2-sided log-rank test. An overall sample size of 80 sub-
jects achieves 80% power to detect a minimum differ-
ence of 22% (hazard ratio of 0.47) in the probability of
not having attained the composite end point at 1year
between the 2 groups, assuming a 50% proportion will
be positive for the end point in the ATTR-CM group.
The Kaplan—-Meier method will be used to estimate
the probabilities of the composite end point and Cox
regression analysis will be performed to generate the
hazard ratio (95% Cl), and to allow adjustment for other
covariates such as sex or race and ethnicity, or explore
interaction with other variables including cardiac bio-
markers, echocardiographic parameters, or qualify-of-
life assessments. Alternatively, if event rates are low,
we will apply the unmatched Finkelstein-Schoenfeld
method and matched win-ratio method to afford ap-
propriate priority to the more clinically important event
(eg, mortality). The risk prediction model will be devel-
oped by variable selection/model construction based
on weights from a multivariable regression model for
ATTR-CM identification, with prediction ability quan-
tified by receiver operator characteristic analysis and
goodness-of-fit by Hosmer-Lemeshow testing.

Study Oversight

An observational study monitoring board consisting of
a panel of experts with extensive experience in heart
failure, cardiac imaging, and amyloidosis meets twice
yearly to systematically review study procedures and
progress. The Charter of the SCAN-MP observational
study monitoring board stipulates that its purpose is
“safeguarding the interests of study participants, as-
sessing the safety and efficacy of study procedures,
ensuring data quality, and for monitoring the over-
all conduct of the study.” Representatives from the
National Heart, Lung, and Blood Institute program also
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attend observational study monitoring board meetings
but are nonvoting members. At the conclusion of the
study, anonymized data and materials will been made
publicly available through a National Heart, Lung, and
Blood Institute data repository.

DISCUSSION

Heart failure with preserved ejection fraction (HFpEF)
accounts for more than half of the cases of heart fail-
ure identified in the past decade and is expected to
increase as the population ages. Therapies for HFpEF
are beginning to emerge as our understanding of the
underlying pathophysiology becomes clearer. Among
the large cohort of patients with HFpEF, ATTR-CM has
emerged as an important cause, often unrecognized,
with effective therapy that improves outcomes relevant
to both patients and their caregivers. |dentification of
affected patients, however, and in particular those
early in the course of their illness, remains challeng-
ing. This is in part because HFpEF disproportionately
impacts older and minority individuals who have a
higher burden of cardiovascular risk factors such as
hypertension, diabetes, and obesity that can contrib-
ute to a clinical phenotype similar to that of cardiac
amyloidosis. Accordingly, providers face significant
challenges in identifying minority individuals who are
affected by ATTR-CM. Thus, identifying and treating
patients from underserved minority HF communities
with personalized and precise medical approaches is
urgently needed.

Protein aggregation including amyloid infiltration of
the myocardium remains an underappreciated cause
of HFpEF. Among the types of cardiac amyloidosis,
ATTR-CM accounts for the vast majority of affected
patients. While Val122lle is the most common variant
worldwide and has been shown to almost exclusively
affect individuals who are of West African ancestry,
wild-type transthyretin cardiac amyloidosis is even
more common. To date, affected individuals with
ATTRwt are disproportionately White and male. This
is corroborated by recent evidence from a screening
study from Rochester, MN in which 6% of patients
with HFpEF, nearly all of whom were White individuals,
had ATTRwt cardiac amyloidosis but none had variant
disease.® That said, there is no biologic reason to ex-
plain this disparity in ATTRwt disease prevalence by
race or ethnicity, and likely a significant portion of older
adult minority patients of both sexes are affected by
ATTRwt-CM.

By carefully phenotyping individuals with an in-
creased wall thickness and a clinical syndrome of
heart failure with an EF >30% (a cut point selected
because on average at presentation a significant
percentage of those with the Val122lle mutation
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have HFrEF), who do not have obvious causes such
as ischemic or valvular disease, we can leverage
the robust and multimodal data being collected
in SCAN-MP including demographic information,
clinical data, laboratory/biochemical, electrocar-
diographic, and echocardiographic parameters to
develop a risk calculator. This can be used to inform
providers at the point of care regarding the need for
further specific evaluation for ATTR-CM. Data from
SCAN-MP can be pooled and combined with other
programs of active ascertainment for transthyretin
cardiac amyloidosis to provide the most accurate
and robust method for early identification of affected
individuals. In addition to general laboratory data in-
cluding various cardiac biomarkers (eg, natriuretic
peptides, troponins, and galactin-3), SCAN-MP is
exploring the capacity of prealbumin itself as well as
several novel biomarkers that are involved in trans-
thyretin biology including RBP4 and vitamin A (in
both the urine and plasma) and their ability to iden-
tify affected individuals. Additionally, we are explor-
ing the Kkinetic stability of tetrameric TTR assessed
in a plasma-based subunit exchange assay to de-
termine whether instability of TTR could serve as a
diagnostic test.

Early diagnosis is essential to best capitalize on
the efficacy of emerging therapies that predominantly
address new amyloid fibril formation but do not ad-
dress existing deposits. Identification of affected in-
dividuals is also essential to avoid institution of heart
failure therapies that have potential harm, particularly
in the management of atrial dysrhythmias. As an ex-
ample, case reports suggest that nondihydropyridine
calcium channel blockers are poorly tolerated in pa-
tients with cardiac amyloidosis and, by expert con-
sensus opinion, are avoided.?* Additionally, emerging
data suggest that standard heart failure therapy,
especially B-blockers, may need to be avoided, de-
prescribed, or at least not given in high dosages in
ATTR-CM.

The natural history of TTR cardiac amyloidosis was
quite poor just a decade ago, with studies showing de-
clines in 6-minute hall walk distance of =25 m along
with increases in NT-proBNP of >1800 picograms/mL
every 6months and very high mortality in 2 to 3years.?®
However, there has been tremendous progress in the
ability to identify patients at an earlier stage of disease,
at a time when pharmacological therapies have the po-
tential to have the greatest benefit. This is in part driven
by the capacity of scintigraphy to establish a diagnosis
of ATTR-CM without a biopsy and accordingly, those
identified with ATTR-CM by scintigraphy appear to be
diagnosed at a much earlier state of disease. Ironically,
even though the most common cardiovascular ques-
tion prompting Tc-99m-PYP scintigraphy is for diag-
nosis of ATTR-CM, the radiopharmaceutical is not
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approved by the US Food and Drug Administration
for this indication. SCAN-MP is operating under an
Investigational New Drug application from the US Food
and Drug Administration and will provide essential data
on the interobserver reproducibility of Tc-99m-PYP
and it its diagnostic utility that could be used to expand
its labeled indication.

Recruitment of the targeted population in
SCAN-MP requires significant engagement with com-
munity resources including faith-based organizations
and health care institutions that predominantly pro-
vide care to a minority and often underserved pop-
ulation. Accordingly, SCAN-MP has focused on sites
that have not only the available population but also
the relationships with needed collaborators, espe-
cially committed health care teams including health
educators, who can effectively communicate the im-
portance of participating in this prospective epidemi-
ological cohort study. Additionally, given the known
mobility limitations among older adults with heart fail-
ure, we have provided a means for individual trans-
portation to study sites for clinical phenotyping using
commercial ride-sharing companies. This coupled
with appropriate reimbursement for participant time
and effort will be important to achieve our enrolliment
targets. While the objective of SCAN-MP is to identify
cases of ATTR-CM, it is expected that the majority of
participants will have nonamyloid HF and neither har-
bor the pV142| variant nor have ATTR-CM by Tc-99m-
PYP imaging. In anticipation of this, collected data will
be made available to the scientific community at the
conclusion of the study by means of a National Heart,
Lung, and Blood Institute data repository so that in-
terested investigators will be able to leverage the rich
phenotyping of SCAN-MP to pursue future amyloid or
nonamyloid HF questions.

Trial Status
SCAN-MP is actively enrolling at all 3 sites with antici-
pated completion of accrual in Q2 2024.

SUMMARY

SCAN-MP will be one of the largest prospectively re-
cruited community-dwelling older adult cohorts with
heart failure and the only one that is exclusively focus-
ing on minority individuals at risk for ATTR-CM. With
the advent of noninvasive approaches to accurately di-
agnose AT TR-CM without the need for biopsy and the
emergence of an effective disease-modifying therapy
that significantly prolongs life, slows functional decline,
and blunts reductions in health-related quality of life,
the timing of SCAN-MP is opportune to provide data
that will change the approach to transthyretin cardiac
amyloidosis by screening and early diagnosis.
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Table S1. Specific recruitment targets by age, sex, and race and ethnicity.

Age Black Hispanic or Total
(yr) Latino
ethnicity
M F M F M F
<75 150 150 50 50 200 200
>75 150 150 50 50 200 200
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