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ABSTRACT

With advancements in both pharmacologic and non-pharmacologic treatments, significant
changes have occurred in heart failure (HF) management. The previous Korean HF registries,
namely the Korea Heart Failure Registry (KorHF-registry) and Korean Acute Heart Failure Reg-
istry (KorAHF-registry), no longer accurately reflect contemporary acute heart failure (AHF)
patients. Our objective is to assess contemporary AHF patients through a nationwide regis-
try encompassing various aspects, such as clinical characteristics, management approaches,
hospital course, and long-term outcomes of individuals hospitalized for AHF in Korea. This
prospective observational multicenter cohort study (KorHF III) is organized by the Korean Soci-
ety of Heart Failure. We aim to prospectively enroll 7,000 or more patients hospitalized for
AHF at 47 tertiary hospitals in Korea starting from March 2018. Eligible patients exhibit signs
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and symptoms of HF and demonstrate either lung congestion or
objective evidence of structural or functional cardiac abnormali-
ties in echocardiography, or isolated right-sided HF. Patients will
be followed up for up to 5years after enrollment in the registry to
evaluate long-term clinical outcomes. KorHF III represents the
nationwide AHF registry that will elucidate the clinical charac-
teristics, management strategies, and outcomes of contemporary
AHF patients in Korea.

Trial Registration: ClinicalTrials.gov Identifier: NCT04329234

Keywords: Heart failure; Acute heart failure; Registry;
Hospitalization

INTRODUCTION

Heart failure (HF) represents a condition marked by significant
morbidity and mortality rates.*® Many HF patients undergo
acute decompensation episodes leading to hospitalization.®”
Notably, HF-related hospital admissions are the primary cause
of admittance in the US, Western nations, and Korea.>*® Among
individuals aged over 65 years, HF substantially contributes to
hospitalization and mortality.'” In the United States alone, over
5.1 million individuals aged 20 years or older are affected by HF,
as per the National Health and Nutrition Examination Survey."

With an aging society and an increasing prevalence of HF risk fac-
tors in Korea, the HF prevalence surged from 0.77% in 2002 to
2.24% in 2018, amounting to 1.16 million patients.® Understanding
HEF is crucial for its effective management, prompting continuous

KorHF Ill registry

efforts to acquire epidemiologic data on HF in Korea. Presently,
there are two representative HF registries,'> each conducted
every 10 years. The most recent, the Korean Acute Heart Failure
(KorAHF) registry, enrolled 5,625 consecutive acute heart failure
(AHF) patients from 10 centers in Korea between 2011 and 2014.
Concerns arose regarding the limited participation of high-volume
centers in these registries, potentially leading to selection bias. Fur-
thermore, with the evolution of HF guidelines and the introduction
of new pharmacological and non-pharmacological treatments,>'4%
the previous registries did not capture these advancements.

The collective data from registries have revealed diverse regional
characteristics among Korean HF patients, indicating improve-
ments in guideline adherence and noteworthy enhancements in
clinical outcomes over time.

Our objective is to establish the third HF registry in Korea, aiming
to uncover shifts in clinical attributes, treatment methodologies,
and in-hospital outcomes among Korean AHF patients over the
last decade. This initiative seeks to contrast these findings with
data from previous registries, providing valuable insights into the
evolving landscape of HF management in Korea.

STUDY DESIGN

Overview

The Korean Heart Failure III (KorHF III) registry is a prospective
multicenter cohort conducted across 47 tertiary hospitals in Korea
(Figure 1). It aims to enroll consecutive patients admitted for acute
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Figure 1. Study design of KorHF Il registry.

KorHF Ill = Korean Heart Failure 1ll; HF = heart failure; KSHF = Korean Society of Heart Failure; F/U = follow-up.
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HF, commencing in March 2018. The enrollment target is to reach
7,000 or more patients, with a follow-up period extending up to 5
years from their initial enrollment.

Study population

Patients were eligible if they exhibited symptoms and signs of HF
along with lung congestion and/or objective evidence of struc-
tural or functional cardiac abnormalities in echocardiography, or
if they presented with isolated right-sided HF. Lung congestion
was characterized as chest radiograph congestion or the presence
of rales during physical examination. Patients were classified as
either having de novo HF (new-onset acute HF in a patient with-
out previously known cardiac dysfunction) or experiencing acute
decompensation of chronic HF, as per the 2021 guidelines from
the European Society of Cardiology.!¥ The registry did not docu-
ment instances of high-output HF.

Each patient’s informed consent was obtained, either directly from
the patient or through a legally appointed representative in situ-
ations where the patient's condition hindered their capacity to
provide consent.

Data

The attending physician utilized the Electronic Data Capture System
to fill out a web-based case report form, often with the assistance
of a clinical research coordinator. Baseline data, encompassing
laboratory results and the initial presentation at the emergency
department (ED) for patients who entered through the ED, were
collected. The case report form and the definition of variables in
the KorHF III registry are described in the Supplementary Table 1.

Of particular emphasis in the variable collection of the KorHF III
registry, we sought to collect information on the use of angiotensin
receptor-neprilysin inhibitors (ARNI) and sodium-glucose cotrans-
porter 2 (SGLT2) inhibitors, which are relatively new drugs in HF.1*1
We also collected information on left ventricular assist devices, which
have been increasingly utilized in Korea in recent years. In addition,
we sought to collect information on the iron profile, including ferri-
tin, serum iron and total iron binding capacity, as the diagnosis and
treatment of iron deficiency in HF has been emphasized.>"

After discharge, the registry monitored overall mortality, mor-
tality resulting from HF exacerbation, and readmissions due to
HF exacerbation. Follow-up assessments conducted at 30 days
post-discharge and then at intervals of 3, 6, 12, 24, 36, 48, and 60
months. These visits included the collection of up-to-date clinical
details, biochemical markers and information on prescribed medi-
cations. Physicians acquired follow-up data directly from patients,
entering them into a web-based case report system. For patients
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who did not have in-person follow-ups, outcome data were col-
lected through telephone interviews.

The research protocol received approval from the ethics com-
mittees and Institutional Review Boards of all involved facilities
(Seoul National University Bundang Hospital: B-1807-483-302).
Comprehensive information about the study's objectives, design,
and participant demographics was provided in the clinical trial
registration (ClinicalTrial.gov NCT04329234). Adherence to the
principles outlined in the Declaration of Helsinki was ensured
throughout the study process. Funding for this study was provided
by the Korean Society of Heart Failure.

Study management and data validation

Executive committee

The KorHF III registry is governed and managed by a committee
comprising healthcare professionals specializing in HF. This com-
mittee was responsible for developing the study protocol and case
report forms. Additionally, they oversaw all aspects pertaining to
publications utilizing the aggregated database.

Data Safety Monitoring Board (DSMB)

The DSMB operates autonomously and holds responsibility for
overseeing the data. They conduct evaluations by meticulously
reviewing outliers in continuous variables and unexpected values in
categorical variables using predefined criteria. In case of detecting
any inconsistencies, the original institution is promptly contacted
to verify the data. Moreover, comprehensive source document ver-
ification is carried out as an additional precautionary measure.

Clinical event committee
A distinguished clinical event committee, consisting of indepen-
dent HF specialists who were not involved in patient enrollment,
meticulously supervised and authenticated all clinical events,
encompassing deaths (both cardiovascular and all-cause) and
rehospitalizations for HF.

Variables and statistical analysis

Descriptive statistics summarized demographic and clinical
characteristics, hospital care, and patient outcomes. Continuous
variables were depicted as mean * standard deviation or median
with range, while categorical variables were presented as counts
(percentages). Statistical significance was determined using Stu-
dent’s t-test for normally distributed continuous data, Wilcoxon’s
rank sum test for non-normally distributed continuous data, y?
test, and Fisher’s exact test for categorical variables as appropriate.

To predict in-hospital all-cause mortality, we will utilize both uni-
variable and multivariable Cox proportional hazards regression
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models employing backward selection. Variables demonstrating
p<0.05 in the univariable analysis will be incorporated into the
multivariable model. We will calculate hazard ratios with 95%
confidence intervals. All analyses will be 2-sided, and statistical
significance will be established at p<0.05.

DISCUSSION

HF poses significant healthcare burden due to its high morbidity
and mortality rates, alongside its increasing prevalence.** Under-
standing HF is pivotal for its effective management. To achieve
this goal, numerous efforts have been made to establish multi-
center registries.' However, initial attempts began with a limited
number of participating centers, resulting in regional variations in
patient characteristics. More importantly, over the past 30 years,
there have been significant advancements in both pharmacological
and non-pharmacological therapies, leading to improved clini-
cal outcomes for HF patients.'*® Despite these advancements,
concerns persist regarding the representativeness of existing reg-
istries due to their limited participating centers and the absence of
updated treatment data. Thus, there arises a need for a new, com-
prehensive HF registry. KorHF III registry aims to illuminate the
shifts in clinical attributes, treatment approaches, and in-hospital
outcomes among Korean patients experiencing AHF over the past
decade. Its objective is to contrast these findings with data from
previous registries, intending to capture the evolving landscape
of HF management.

The chronology of HF registries in Korea commenced in 1980,
reflecting diverse methodologies and patient cohorts across dif-
ferent time frames.'® The Hallym HF registry (1987-1997, n=1,657)
was a retrospective study involving 4 hospitals, providing insight
into a historical cohort of HF patients.® Following this, the Korean
Multicenter HF study (19982003, n=1,759) offered a prospective,
observational view across nine hospitals specifically focusing on

Table 1. Differences between HF registries in Korea

AHF cases, shedding light on a different era of HF management."
Following this, the Korean Heart Failure (KorHF) registry (2004—
2009, n=3,200) emerged as a prospective multicenter registry,
providing comprehensive data limited to AHF patients and offer-
ing unique insights into a specific timeframe.' Finally, the Korean
Acute Heart Failure (KorAHF) registry (2011-2014, n=5,625), sup-
ported by the Korea Centers for Disease Control and Prevention,
included a broader spectrum of 10 hospitals. It continued the trend
of prospective, observational approaches, representing the most
recent and extensive dataset of AHF patients.??% Each registry
signifies distinct periods and methodologies, progressively con-
tributing to the evolving landscape of HF management in Korea.
These registries highlight changes and patterns in patient charac-
teristics, treatment strategies, and outcomes over time (Table 1).

The KorHF III registry stands as a pioneering prospective obser-
vational multicenter cohort study. Covering a cohort of more than
7,000 consecutive patients hospitalized for AHF across 47 tertiary
hospitals in Korea, this registry began in March 2018 and boasts
an extensive follow-up duration. Distinguished as the most con-
temporary HF registry, KorHF IIl aims to comprehensively capture
patient characteristics, treatment patterns, and outcomes, pro-
viding crucial insights into HF management. This initiative is
poised to offer essential data, acting as a fundamental resource for
healthcare professionals and policymakers, facilitating informed
decision-making processes in both healthcare and policy realms.
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