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ABSTRACT

Introduction Patients with heart failure (HF) are classically
categorised by left ventricular ejection fraction (LVEF). Efforts
to predict outcomes and response to specific therapy among
LVEF-based groups may be suboptimal, in part due to the
underlying heterogeneity within clinical HF phenotypes. A
multidimensional characterisation of ambulatory patients
with and without HF across LVEF groups is needed to better
understand and manage patients with HF in @ more precise
manner.

Methods and analysis To date, the first cohort of 1313

out of total planned 3000 patients with and without HF has
been enroled in this single-centre, longitudinal observational
cohort study. Baseline and 1-year follow-up blood samples
and clinical characteristics, the presence and duration of
comorbidities, serial laboratory, echocardiographic data

and images and therapy information will be obtained. HF
diagnosis, aetiology of disease, symptom onset and clinical
outcomes at 1 and 5years will be adjudicated by a team

of clinicians. Clinical outcomes of interest include all-cause
mortality, cardiovascular mortality, all-cause hospitalisation,
cardiovascular hospitalisation, HF hospitalisation, right-sided
HF and acute kidney injury. Results from the Preserved
versus Reduced Ejection Fraction Biomarker Registry and
Precision Medicine Database for Ambulatory Patients with
Heart Failure (PREFER-HF) trial will examine longitudinal
clinical characteristics, proteomic, metabolomic, genomic
and imaging data to better understand HF phenotypes, with
the ultimate goal of improving precision medicine and clinical
outcomes for patients with HF.

Ethics and dissemination Information gathered in this
research will be published in peer-reviewed journals.
Written informed consent for PREFER-HF was obtained
from all participants. All study procedures were approved
by the Mass General Brigham Institutional Review Board

in Boston, Massachusetts and performed in accordance
with the Declaration of Helsinki (Protocol Number:
2016P000339).

Trial registration number PREFER-HF ClinicalTrials.gov
identifier: NCT03480633.

INTRODUCTION

Heart failure (HF) is a complex and heterog-
enous disease state with numerous aetiologies
that portends a significant burden of morbidity
and mortality on healthcare systems glob-
ally."™ There are currently 26million patients
worldwide carrying a diagnosis of HF, and
these patients are categorised into two or three
groups based on their left ventricular ejection
fraction (LVEF): HF with preserved ejection
fraction (HFpEF), HF with reduced ejection
fraction (HFrEF) and the latest category, HF
with midrange ejection fraction (HFmrEF).
While there is an increasing number of medi-
cations proven to improve survival and hospi-
talisation for patients with HFrEF,"™” there are
currently no medications with a demonstrated
mortality benefit in HFpEF.lO_13 This is likely
due to an incomplete understanding of HFpEF
pathophysiology as well as the substantial heter-
ogeneity of HFpEF phenotypes, where a one-
size-fits-all strategy may be ineffective. As such,
novel approaches are needed to improve our
understanding and management of HF.

Many have suggested that multidimensional
phenotyping is required to better define
groups of patients with HF, especially those with
HFpEE.'*" Clinical registries offer a unique
opportunity for phenotyping HF cohorts as they
provide real-life observational evidence to assess
shortterm and long-term responses to medial
therapy and evaluation of disease progression.
Despite this, there are few contemporary regis-
tries that comprehensively evaluate ambulatory
patients with HF based in the USA.

Herein we describe the Preserved versus
Reduced  Ejection  Fraction  Biomarker
Registry and Precision Medicine Database for
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Figure 1 Flow chart of patient enrollment and anticipated impact in the PREFER-HF study. HF, heart failure; LVEF, left
ventricular ejection fraction; PREFER-HF, Preserved versus Reduced Ejection Fraction Biomarker Registry and Precision

Medicine Database for Ambulatory Patients with Heart Failure.

Ambulatory Patients with Heart Failure (PREFER-HF) study ~ METHODS

to comprehensively evaluate the relationship between clin-  Study design and setting
ical characteristics, genomic, proteomic and metabolomic ~ The PREFER-HF
data, imaging information and clinical outcomes in an  #NCT03480633) is

ambulatory US cohort. The design, enrollment, end points, investigator-initiated

prospective,
observational

(ClinicalTrials.Gov,
single-centre,
cohort  study

and statistical considerations for the PREFER-HF study are
described.

performed at the Massachusetts General Hospital (MGH),
a large tertiary care academic medical centre in Boston,
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Massachusetts. All study procedures were approved by
the Mass General Brigham Institutional Review Board
and performed in accordance with the Declaration of
Helsinki. A flow diagram of the PREFER-HF study design
is shown in figure 1.

Enrollment of up to 3000 study participants presenting
to MGH for cardiovascular evaluation is planned. Recruit-
ment began 7 April 2016 and, as of 1 April 2021, the first
planned cohort of 1313 patients have been enroled and
data collection is ongoing. Details regarding clinical diag-
noses and year of diagnosis antecedent to HF onset, HF
diagnosis presentation, enrollment and l-year follow-up
clinical information are obtained from review of the Mass
General Brigham healthcare system electronic health
record (EHR). Serial laboratory, cardiovascular imaging
and procedural data will be obtained from Research
Patient Data Registry (RPDR), a centralised clinical data
warehouse that extracts clinical information across the
Mass General Brigham hospital system at regular inter-
vals. Natural language processing (NLP) will be used to
extract information from RPDR. HF diagnosis presenta-
tion details were reviewed in EHR manually and adjudi-
cated by a team of clinicians. Baseline blood samples and
clinical information are collected at time of enrollment
and cardiology clinic visit. A 1-year (+6 months) follow-up
blood sample will be obtained, either through routine
outpatient or research follow-up visit. Clinical outcomes
at 1 and 5years will be obtained and adjudicated.

Study objectives

The primary aim of the PREFER-HF study is to compre-
hensively characterise and evaluate clinical outcomes
in ambulatory patients with and without HF by utilising
detailed longitudinal clinical, genomic, proteomic,
metabolomic and cardiovascular imaging data. Specific
aims are detailed in box 1.

Patient eligibility and enroliment

Patients 18 years of age and older evaluated in the outpa-
tient cardiology clinic at MGH will be enroled. Patients are
enroled if they provided informed consent. Patients on
haemodialysis are excluded. HF was defined as a clinical
syndrome of HF with supporting evidence by laboratory,
echocardiographic, invasive haemodynamics or exercise
haemodynamic studies as defined in table 1. Enroled
patients are given an opt-in choice for genetic testing.
Those who decline genetic testing are still included for
all other aspects of the study. Patients with HF regard-
less of LVEF are enroled. LVEF at the time of HF diag-
nosis will be used to assign patients to one of the LVEF-
based HF groups with the understanding that (1) LVEF
may change over time for an individual patient while
exhibiting clinical HF and (2) guideline-recommended
LVEF cut-off values for classically defined HF groups
may evolve over time.' * *! Patients with HF are initially
assigned an LVEF-based group at study enrollment
according to the following definition: LVEF >50% for
HFpEF and LVEF <50% for HFrEF. Patients are defined

Box 1 PREFER-HF study aims

HF characterisation

1. Compare baseline demographic, clinical, laboratory (including log-
transformed cardiac biomarker concentrations) and echocardio-
graphic parameters in classically defined LVEF-based HF groups
and in control group (HF by three groups: HFpEF, HFmrEF and HFrEF
and by two groups: HFpEF vs HFrEF).

2. Determine HF phenotypes in each of the HF groups from baseline
demographic, clinical information and echocardiography data using
machine learning (latent class regression and specific phenotype
group assignment using model-based clustering) in the following
groups: all HF, no HF, HFrEF, HFmrEF and HFpEF. Assess the role of
LVEF in determining phenotype models.

3. Compare baseline clinical, laboratory (including cardiac biomarker
concentrations) and imaging parameters in HF phenotypes.

4. Evaluate the change laboratory including biomarker concentrations
and echocardiographic parameters from baseline to 1-year follow-
up in HF groups.

5. In a subgroup of patients for whom gut metabolite data are avail-
able, examine the relationship between gut metabolites and base-
line demographic, clinical, laboratory (including cardiac biomarker
concentrations) and echocardiographic parameters including right
ventricle data in HF and non-HF groups.

6. Examine genetic variants related to remodelling biomarkers and
their associations with HF subtype by relating relevant single nu-
cleotide polymorphisms associated with left ventricular remodelling
pathways to HF subtypes.

HF prognosis

1. Evaluate the relationships between baseline demographic, clini-
cal, laboratory (including cardiac biomarkers and gut metabolites)
and echocardiographic parameters, and clinical endpoints at 1 and
5years.

2. Examine the relationships between changes from baseline to 1-year
follow-up in demographic, clinical, laboratory (including cardiac
biomarkers) and echocardiographic parameters and clinical end-
points at 1 and 5years.

3. Examine the relationship between HF phenotypes and clinical end-
points at 1 and 5years.

4. Explore therapy interaction with HF phenotypes in clinical endpoints
at 1 and 5years.

Incident HF

1. In those who develop HF during follow-up period, determine pre-
dictors of incident HF using baseline, follow-up and change in de-
mographic, clinical, laboratory (including cardiac biomarkers) and
echocardiographic parameters.

HF, heart failure; HFmrEF, HF with midrange ejection fraction; HFpEF, HF with
preserved ejection fraction; HFrEF, HF with reduced ejection fraction; LVEF, left
ventricular ejection fraction; PREFER-HF, Preserved versus Reduced Ejection
Fraction Biomarker Registry and Precision Medicine Database for Ambulatory
Heart Failure Patients.

as HFpEF with an LVEF 250%, as is precedent in both the
2013 American College of Cardiology/American Heart
Association guidelines that were available at the time of
study design prior to 2015, and which has been contin-
ually reflected in the most recent 2021 Universal Defini-
tion and Classification of Heart Failure.”' Patients were
generally classified as HFrEF with an LVEF <50% at trial
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Table 1 Patient eligibility criteria for PREFER-HF

Patients with HF

Patients without HF

» 18 years and older

» History of clinical symptoms or signs consistent with HF and at least one of the following supporting

evidence of HF:
— NT-proBNP >125 pg/mL
— BNP >35pg/mL

» 18 years and older
» No previous diagnosis of HF

— Capillary wedge pressure >15mm Hg on right heart catheterisation or Cl <2.8 L/min/m?

— LVEDP >15mm Hg

— Radiographic evidence of pulmonary oedema

— Improvement in symptoms with diuretic initiation of increase
— CPET evidence of cardiac aetiology of symptoms

CPET, cardiopulmonary exercise testing; HF, heart failure; LVEDP, left ventricular end diastolic pressure; NT-proBNP, N-terminal pro-
B-type peptide; PREFER-HF, Preserved versus Reduced Ejection Fraction Biomarker Registry and Precision Medicine Database for

Ambulatory Patients with Heart Failure.

enrollment to broadly capture a group of patients who
do not have HFpEF. In part, this broad definition was
to account for the constant evolution in HF guidelines,
which more recently have included a new category of HF
for patients with LVEF 41%-49% defined as HFmrEF.
Irrespective of the assigned category at trial enrollment,
explicit data on LVEF are recorded so that patients with
HF can be assessed across all definitions of HF, as well as
irrespective of LVEF. Patients without a history of clinical
HF were enroled to a control group.

Blood sample acquisition

A 50mL of blood sample was collected by venipuncture
for the isolation of plasma (potassium EDTA Vacutainer),
serum (serum Vacutainer) and DNA. Blood samples
were centrifuged for 15min at 1200g. Plasma and serum
were aliquoted (500 pL volume) and frozen at -80°C to
allow additional testing of biomarkers. Buffy coat was
aliquoted (2.5 mL) using the same blood sample for DNA
extraction. Serial measurement of cardiac remodelling
biomarkers including standard prognostic biomarkers
include N-terminal pro-B-type peptide (NT-proBNP),
high-sensitivity troponin T, novel biomarkers such as
insulin-like growth factor-binding protein 7 (IGFBP7)
and growth-differentiation factor 15 (GDF-15), and circu-
lating gut metabolites including plasma trimethylamine
N-oxide (TMAO), choline, betaine and carnitine. At
follow-up visits, an additional 50 mL of blood sample will
be collected and processed to similar specifications.

Clinical characteristics and adjudicated HF history

Detailed baseline clinical visit data, medical history,
clinical events and end points for each study subject
will be obtained (online supplemental appendix A).
Medical history, cardiovascular history including HF
onset and endpoints will be independently adjudicated
by a panel of physicians (cardiologists and internal medi-
cine physicians) according to prespecified definitions.
For the assessment of HF diagnosis, clinical events and
endpoints, adjudicating physicians will be provided with
all available information through the integrated EHR or
clinical history. To validate the adjudication process, 10%

of cases will be randomly rereviewed by a different clini-
cian (other than the original adjudicator). If there is a
discordant finding, the case will be discussed as a group
and consensus achieved.

Uniquely, the presence and duration of symptoms
and medical comorbidities prior to the diagnosis of
HF will be temporally adjudicated. Moreover, detailed
information with respect to primary and contributing
(secondary and tertiary) HF aetiology will be clinically
adjudicated. Candidate primary and contributing HF
aetiologies will include ischaemic, valvular, hypertensive,
tachycardia-mediated, restrictive heart disease, infiltra-
tive heart disease (including amyloidosis), dilated cardio-
myopathy, hypertrophic cardiomyopathy, eosinophilic,
stress-induced, toxin-induced (including alcohol and
chemoradiation), high-output HF, peripartum cardiomy-
opathy, congenial, idiopathic and iatrogenic causes. Such
data are to be described further by the clinical history
and physical examination recorded at the time of diag-
nosis and at the time of enrollment. Additionally, docu-
mentation of New York Heart Association Class as well
as signs/symptoms of HF including dyspnoea on exer-
tion, paroxysmal nocturnal dyspnoea, orthopnoea, chest
discomfort, fatigue, loss of appetite, weight loss, lower
extremity oedema, rales, jugular venous distention, S3
gallop and hepatojugular reflex will be captured.

Cardiovascular procedural and imaging data

All relevant and available cardiovascular procedural and
multimodality imaging data will be collected via RPDR
and available in both text-based reports and table-based
data made possible through an integrated EHR. These
data will include electrocardiograms, chest radiography,
echocardiography, stress testing, cardiac MRI (cMRI),
right heart catheterisations, coronary angiograms,
pyrophosphate scans and cardiopulmonary exercise
testing. NLP will be used to extract data from text-based
cardiovascular procedural and imaging reports. In addi-
tion, general information and clinical diagnoses from
these reports and clinic notes will be manually extracted
and entered into a database by a clinical adjudication
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Box 2 End points of the PREFER-HF study

Primary end point
1. Time to composite end point of all-cause mortality and HF
hospitalisations.

Secondary end point

1. Time to first event:

i. All-cause mortality

ii. Cardiovascular mortality
iii. HF hospitalisation

iv. Acute kidney injury

2. Presence of event:

i. All-cause mortality

ii. Cardiovascular mortality

iii. All-cause hospitalisation

iv. HF hospitalisation

v. Cardiovascular hospitalisation
vi. Right-sided HF

vii. Acute kidney injury

HF, heart failure; PREFER-HF, Preserved versus Reduced Ejection Fraction
Biomarker Registry and Precision Medicine Database for Ambulatory Patients
with Heart Failure.

committee. Echocardiographic data will be reviewed.
Uniquely, all echocardiographic images will be directly
available for assessment both by the clinical adjudication
team as well as established and novel machine learning
algorithms to best characterise the temporal dynamics of
echocardiographic parameters. Routine laboratory meas-
urements and medication data will also be collected.

Clinical end points

The primary clinical end point for PREFER-HF is time
to a composite end point of all-cause mortality and HF
hospitalisations (box 2). The secondary clinical end point
for PREFER-HF is the time to presence of the following
events: all-cause mortality, cardiovascular mortality, all-
cause hospitalisation, cardiovascular hospitalisation,
HF hospitalisation and acute kidney injury and will be
assessed up to byears after the study closure. EHR docu-
mentation, the Social Security Death Index, postings of
death announcements or follow-up with the patient and/
or their primary physician will be used to confirm vital
status.

Powering and proposed statistical analysis

The study completed enrollment of a total 1313 patients
in the first cohort which ensures an analysable sample
of 1050 patients accounting for an assumed attrition
and missing data rate of approximately 20%. Given the
lack of validated data from which to calculate incidence
and outcomes within phenotypes, a power calculation
was not performed. A convenience sampling technique
has been used, recognising that for some variables the
PREFER-HF study will be significantly powered, but for
other outcomes may be underpowered. Biomarker and
baseline echocardiographic variables should be collected

in all participants and thus available for analysis, while
other cardiovascular procedures and imaging studies such
as cardiac catheterisation, cMRI and stress tests will vary
in number among participants and thus were obtained
in a convenience sampling manner. The planned enroll-
ment total is 3000 patients with approximately two-third
of patients having HF, regardless of LVEF, and approxi-
mately one-third non-HF controls.

Univariable analysis as well as Pearson correlation coef-
ficients, corresponding two-sided 95% Cls and p values
will be calculated to explore the association between
variables (log-transformed values for non-parametric
variables). P values<0.05will be deemed significant.
Pearson correlation coefficients, corresponding two-
sided 95% CI and p values will be calculated for each
parameter. These calculations will be performed for
both baseline and follow-up visit as well as change from
baseline to follow-up (relative and absolute change)
data. 3 test will be used for the categorical variables and
Student’s t-test, Mann Whitney U test or Kruskal-Wallis
will be used as appropriate for continuous variables in
comparison. Repeated measures will be analysed using
Wilcoxon tests.

Candidate variables will be used to build a predic-
tive multivariable model of time to the primary and
secondary end point. Univariable screening will first be
conducted with a retention value of p=0.10. These candi-
date variables will then be entered into a multivariable
model using forward stepwise logistic or linear regression
to identify independent predictors of the outcome of
interest. Collinearity will be assessed, and non-parametric
continuous variables will be transformed to fit a normal
curve. Verification of goodness of fit will be confirmed
with the Hosmer-Leme show test. ORs for outcome
measures of interest will be generated and expressed
with 95% CI, and Cox proportional hazards will be used
to generate hazard ratios.

The role of biomarker and metabolite levels will be
explored in the described models by including each as
a continuous variable with absolute and relative chance
in values expressed from baseline to follow-up visit. They
will also be assessed as binomial categorical variables
above and below the receiver operator curve optimised
to a threshold or known diagnostic cut-off value for each
biomarker or metabolite of interest. Net reclassification
improvement and integrated discrimination improve-
ment analyses will be performed to compare prediction
of the desired outcome by including biomarker and
metabolite levels.

Latent class analysis will be used to determine clusters of
patient phenotypes, derived using maximum-likelihood
estimation to identify the most common patterns of
candidate variables. Data for the latent class model will
include presence of and temporality of medical and
cardiovascular history, echocardiographic measures and
biomarkers. Cluster selection criteria will be determined
using Bayesian information Criterion in determining the
optimum number of clusters in groups of interest.
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DISCUSSION

We describe the design and rationale of the PREFER-HF
study, a prospective single-centre observational cohort
study which has enrolled 1313 ambulatory patients to date
in its first cohort. This approach integrates clinical data
with proteomic, genomic, metabolomic and multimodal
imaging data to determine HF phenotypes and enhance HF
prediction and prognostication. In our study, performed at
a large academic institution in the USA, we have enroled
patients with HF across a broad spectrum of LVEF, as well
as a comparator group of patients without HF but receiving
care in a cardiology clinic, who are intended to be a repre-
sentative sample of ambulatory patients in whom routine
biomarker assessment may be considered and risk for inci-
dent HF may be elevated due to demographics and comor-
bidities.

Few bioregistries have comprehensively and longitudinally
assessed biomarker dynamics in HF to determine their prog-
nostic value. The The Biology Study to Tailored Treatment
in Chronic Heart Failure (BIOSTAT-CHF) study is one such
registry in which investigators prospectively enroled patients
from across Europe from 2010 to 2012 and modelled predic-
tors of HF mortality and hospitalisation based on a combi-
nation of genetic, biomarker and phenotypic data.??® The
results of this bioregistry highlight the prognostic utility of
such a study design; however, PREFER-HF stands apart in a
few advantageous ways.

First, PREFER-HF addresses prognostication in a group
of US patients strictly in the ambulatory setting without
prerequisite therapy requirements, allowing for a broader
group of patients with HF. This is in contrast to the Euro-
pean BIOSTAT-CHF registry that included both inpatient
and outpatient settings and required patients to be on daily
diuretic therapy of at least furosemide 40mg daily, subop-
timal guideline-directed medical therapy, and to have wors-
ening signs and/or symptoms.** As a more contemporary
study, PREFER-HF aims to enrol a larger proportion of
patients on newer HF therapies such as sodium-glucose
cotransporter 2 inhibitors and angiotensin receptor/nepri-
lysin inhibitors (ARNIs).

Second, it is among the first comprehensive bioregis-
tries to not only enrol patients with HF, but also a control
group of ambulatory patients without HF who presented for
routine cardiac evaluation. Inclusion of this group allows
for comparability and affords the opportunity for longitu-
dinal follow-up to evaluate predictors of incident HF onset.
Furthermore, the serial lab work and biomarker measure-
ments along with direct assessment of echocardiographic
images will allow for enhanced assessment and under-
standing of remodelling trajectories over time and how such
dynamics relate to clinical outcomes.

Third, PREFER-HF is favourably designed to utilise cluster
analyses to generate hypotheses regarding plausible HF
phenotypes that are not biased by the traditional LVEF-based
stratification. It is increasingly recognised that HF classifica-
tion by a single LVEF alone may be insufficient and hinder
the understanding of HF risk stratification and treatment

options, especially among patients with HFpEF in which
clinical trials have not demonstrated any proven therapies to
reduce mortality.**" In fact, LVEF thresholds for HF utilised
in clinical trials and guidelines are highly variable and have
changed over the years.”! ® Meta-analyses of beta-blocker,
mineralocorticoid antagonist and ARNI clinical trials across
the LVEF spectrum have revealed a more nuanced picture
of benefit.? % Furthermore, several studies have demon-
strated dynamic changes in EF from over time.”* ™ These
computational analyses will be enhanced by comparison
to a group of individuals without HF and may aid predic-
tion of HF prognostication regarding clinical outcomes and
response to treatment in patients with HF. In this way, this
study may improve the understanding of vulnerable patients
with HF and potentially identify those that may be targeted
for existing and novel treatments in general clinical practice.

The PREFER-HF registry will also allow for an exposure
analysis to enhance efforts to identify incident HF in a timely
fashion. The medical history documented in PREFER-HF
is particularly structured to document the time-of-onset for
many diseases within the medical history. Consideration of
temporal data and duration of comorbidity exposure has
not been previously studied in this way and will support the
secondary aim to examine the relationship between baseline
and/or follow-up biomarker concentrations and time to first
events. The temporal data ascertained will also inform unsu-
pervised machine learning models. While such methods
have gained popularity and been increasingly applied to
patients with HF to determine phenotypic differences
among patients, many prior computational approaches
have been limited to LVEF-based categories of patients with
HF and have not been assessed comprehensively across an
ambulatory population of patients with HE'*1® ¥ guch
methods will be important to apply and compare across
other ongoing HF registry studies, including those patients
in the global congestive heart failure,* the Swedish-based
Preserved and Reduced Ejection Fraction Epidemiolog-
ical Regional Study (PREFERS Stockholm)*! and a smaller
registry based in the UK.**

The PREFER-HF bioregistry will allow for evaluation
of established biomarkers, such as BNP, NT-proBNP and
troponin T or I, as well as emerging biomarkers including
IGFBP7 and GDF-15. IGFBP7 is a protein member of the
senescence-associated secretome which inhibits cell prolifer-
ation through G, phase cell cycle arrest in states of cell injury
and abnormal growth.” * Among patients with HF, it is
thought that IGFBP7 may be a marker of impaired diastolic
dysfunction with prognostic utility.* * Similarly, GDF-15
is a circulating biomarker which is increasingly shown to
demonstrate sex-specific prognostic value among patients
with cardiovascular disease and HE***” Additionally, there
has been increasing interest in the role intestinal micro-
biota play in regulating host metabolic pathways and disease
manifestation.® * Theories regarding gut-oedema from HF
and metabolomic changes have been suggested. One such
gut metabolite, TMAO, has fostered significant interest
given its association with increased risk for adverse cardio-
vascular outcomes™® and mortality in patients with HE>*
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Characterisation of metabolites such as TMAO and others
may be of significant importance in HF detection, character-
isation, prognosis and treatment. This registry will allow for
the longitudinal evaluation of known and novel biomarkers
with the goal of establishing multiplex biomarker panels for
HF prediction and disease progression.

The design and methods of PREFER-HF should be
considered within the context of its limitations. First, the
observational nature of this cohort limits our ability to
infer causality. Second, the generalisability of this cohort of
patients should be considered when applying the findings
outside of this single-centre, tertiary academic centre in
which the patient cohort may be limited to regional differ-
ences in racial, ethnic and socioeconomic diversity. In the
future, the PREFER-HF study could benefit from partner-
ship with other institutions and organisations to expand
into a multicentre cohort. Additionally, the use of the EHR
to retrospectively assess data on medical comorbidities may
be incomplete. Finally, while the candidacy of identified
biomarkers may prove insightful for elucidating pathophys-
iological differences, they may not translate to routine clin-
ical use and further research needed.

CONCLUSIONS

The PREFER-HF study is a multidimensional and compre-
hensive evaluation of ambulatory patients with HF. This
detailed bioclinical registry will capture the HF clinical pres-
entation; comorbid illnesses and their temporal relation
to HF onset; laboratory assessments, including proteomic,
metabolomic and genomic data; cardiovascular imaging
and procedure reports enhanced by ascertainment of
direct echocardiographic images; and outcome data among
patients across a broad spectrum of HF and those without
HEF. The synthesis of data generated from this trial will
inform precision medicine and computational approaches
to improve disease monitoring and clinical decision-making
in the care of ambulatory patients with HF.
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