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ABSTRACT

Introduction: There are limited data on the 
burden of newly diagnosed patients with heart 
failure (HF) in Thailand. Thus, this study aimed 
to fully understand the hospitalization, rehos-
pitalization, mortality rates, demographics 
and characteristics, and quality of care in these 
patients.
Method: A retrospective review of all eligi-
ble adult patients’ medical records from 2018 
and 2019 was conducted at five hospitals. The 

patients were newly diagnosed with HF, as indi-
cated by the International Classification of Dis-
eases (ICD)-10 code “I50.” Descriptive statistics 
was used to investigate patients’ hospital burden 
and clinical outcome data.
Results: There were 1134 patients newly diag-
nosed with HF, classified as HF with reduced ejec-
tion fraction (HFrEF), HF with preserved ejection 
fraction (HFpEF), and HF with mildly reduced 
ejection fraction (HFmrEF) (44.0, 40.0, and 
16.0%, respectively). The male-to-female ratios 
in HFmrEF and HFpEF were similar. In contrast, 
the proportion of men with HFrEF was greater. 
The mean age of all patients was 66.0 years. The 
hospitalization rate was 1.3. Rehospitalization 
rates for HF-related issues were 0.1, 0.2, 0.4, and 
0.5 at 30 days, 60 days, 180 days, and 1 year, 
respectively. The percentage of deaths from all 
causes among these patients was 9.8%, while 
the percentage of deaths from cardiovascular-
related causes was 8.5%. Only a small proportion 
of patients received a target dose of guideline-
directed medical therapy (GDMT).
Conclusions: The study revealed that the char-
acteristics, hospitalization rate for HF, and in-
hospital mortality rate among newly diagnosed 
patients with HF were higher compared to simi-
lar studies conducted in Thailand and other 
countries. Moreover, a high quality of care is 
needed to improve the morbidity and mortality 
associated with HF in Thailand.
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Key Summary Points 

Why carry out the study?

The burden of newly diagnosed patients 
with heart failure (HF) in Thailand is not 
well understood, and there is concern 
regarding the appropriateness of care and 
treatment received by these patients. It has 
been found that less than half of patients 
with HF in Thailand receive the HF medica-
tions recommended by the national guide-
line.

To address this issue, a study was conducted 
to assess patient outcomes and evaluate 
the quality of care among newly diagnosed 
patients with HF in five hospitals across dif-
ferent regions in Thailand.

What was learned from the study?

The hospitalization rate for heart failure and 
the in-hospital mortality rate among newly 
diagnosed patients with HF were higher in 
comparison to studies conducted in Thai-
land and other countries.

Improving treatment and care for patients 
newly diagnosed with heart failure (HF) is 
crucial to reduce the morbidity and mortal-
ity rates associated with this condition in 
Thailand.

INTRODUCTION

Heart failure (HF) is a significant global public 
health concern, impacting a considerable num-
ber of individuals across the world [1]. However, 
the occurrence of this condition varies from one 
region to another. The prevalence of HF in West-
ern nations is normally between 1.0 and 2.0%, 
but it is between 5.0 and 7.0% in Southeast Asia 
[2]. The prevalence of HF in Thailand remains 
unknown. Nevertheless, there is a growing belief 

that the burden of HF in Thailand is steadily 
increasing. This upward trend is attributed to 
several factors, including heart failure being the 
ultimate consequence of cardiovascular disease 
(CVD) [3] and the rising number of elderly indi-
viduals in Thailand [4].

Heart failure ranks among the leading causes 
of hospital admissions worldwide. In developed 
countries, heart failure accounts for 1.0–4.0% of 
all hospital admissions [5], while in Asian coun-
tries, the percentage of hospitalizations due to 
heart failure ranges from 3.4 to 6.7% [6]. Addi-
tionally, the in-hospital mortality rate related to 
heart failure is notably elevated, with a range of 
3.8–9.0% in Western countries and 2.0–6.0% in 
the Asian population. The initial data from the 
first heart failure registry in Thailand, known 
as the Thai Acute Decompensated Heart Failure 
Registry (Thai ADHERE), revealed an in-hospital 
mortality rate of 5.5% for patients with heart 
failure from 2006 to 2007 [7]. Furthermore, 
findings from a 10-year follow-up of the Thai 
ADHERE study showed that 28.0 and 58.2% 
of patients admitted for acute decompensated 
heart failure passed away within 1 and 5 years 
after their hospital admission, respectively [8].

Over the past three decades, significant 
advancements have been made in managing HF 
through the development of various medication 
classes like mineralocorticoid receptor antago-
nist (MRA) and interventions such as implant-
able cardioverter defibrillators and cardiac 
resynchronization therapy (CRT). These medi-
cal breakthroughs have contributed to a poten-
tial reduction in in-hospital mortality rates in 
Thailand, as evidenced by a decrease from 4.4% 
in 2008 to 4.1% in 2013 [9]. However, a con-
trasting trend emerges when examining HF hos-
pitalization rates, which increased from 97 per 
10,000 beneficiaries in 2008 to 117 per 10,000 
beneficiaries in 2013 [9]. The elevated rate of HF 
hospitalizations imposes a significant economic 
burden, evidenced in healthcare expenditures. 
This burden accounts for a substantial portion 
of total healthcare spending in North America 
and Western Europe, typically ranging from 1.0 
to 3.0% [10, 11].

Moreover, this rise in hospitalizations sug-
gests a need for improved quality of care for 
patients with HF, particularly in the outpatient 
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department. Supporting this hypothesis, a ret-
rospective cohort study conducted in a tertiary 
care hospital in Thailand revealed that less than 
half of patients with HF received HF medications 
recommended by the national guideline, such 
as angiotensin-converting enzyme inhibitors/
angiotensin receptor blockers (ACEI/ARB), beta-
blockers, and MRA at the time of hospital admis-
sion [12]. Conducting a comprehensive study 
that evaluates the appropriateness of care and 
treatment received in patients with HF is crucial. 
It enhances the quality of care and reduces mor-
bidity and mortality among patients with HF; 
it is crucial to conduct a comprehensive study 
that evaluates the appropriateness of care and 
treatment received in patients with HF. Thus, 
we performed a retrospective cohort study to 
assess patient outcomes, including hospitaliza-
tion, rehospitalization, and mortality rates, and 
evaluate the quality of care by measuring the 
percentages of receiving appropriate care and 
treatments among newly diagnosed patients 
with HF in five hospitals across different regions 
in Thailand.

METHODS

Study Settings and Participants

This retrospective cohort study was conducted 
between 2018 and 2019 across five hospitals in 
Thailand (i.e., Lampang, Chonburi, Udonthani, 
Bhumibol Adulyadej, and Queen Sirikit Heart 
Center of the Northeast, Khon Kaen Univer-
sity). These hospitals were chosen based on 
their diverse geographic locations and vary-
ing service levels including three advanced-
level hospitals in the upcountry in the Minis-
try of Public Health (Lampang, Chonburi, and 
Udonthani; hospital size is 800, 850, and 300 
beds, respectively), one medical school hospital 
in the upcountry (Queen Sirikit Heart Center 
of the Northeast; hospital size is 200 beds), and 
one military hospital in the center (Bhumibol 
Adulyadej; hospital size is 694 beds). The study’s 
participants were adult patients with the diag-
nosis of HF.

The participants in this study consisted of 
adult patients who had received a new diagno-
sis of HF between January and December 2018. 
These individuals were identified using Interna-
tional Classification of Diseases (ICD)-10 codes 
“I50” (representing all cases of HF) and “I50.1” 
(indicating left ventricular HF) from the data-
bases of the study’s hospitals. Patients had to 
meet the following criteria: (1) newly diagnosed 
with HF, (2) aged between 18 and 99 years, and 
(3) had at least two hospital visits between 2018 
and 2019. All participants were followed up 
until December 2019.

This study was conducted in accordance with 
the principles of the Declaration of Helsinki. 
The study’s protocol was approved by the Cen-
tral Research Ethics Committee (CREC) (COA-
CREC029/2022) and the local Institutional 
Review Board (IRB) of each participating insti-
tution (see supplementary material). Due to the 
study’s retrospective nature, informed consent 
was exempted by the IRB.

Data Collection

The data collected in this study were categorized 
into three main parts as follows:

1. Demographic data: This section encom-
passed information about age, gender, and 
the reimbursement scheme utilized.

2. Co-morbidities: The participants’ underlying 
health conditions included cardiovascular 
and metabolic diseases consisting of atrial 
fibrillation, diabetes mellitus, hypertension, 
hyperlipidemia, chronic obstructive pulmo-
nary disease (COPD)/asthma, chronic kidney 
disease (CKD), myocardial infarction (MI), 
coronary artery disease (CAD), stroke, and 
obesity.

3. Disease characteristics: This section included 
information about the etiology of heart fail-
ure, medication history, the New York Heart 
Association (NYHA) classification, and the 
left ventricular ejection fraction (LVEF).

The etiology of HF was classified into two pri-
mary types: (1) coronary artery disease and (2) 
cardiovascular abnormalities stemming from 
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conditions such as hypertensive heart disease, 
dilated cardiomyopathy, hypertrophic cardio-
myopathy, valvular heart disease, tachycardia-
induced cardiomyopathy, and myocarditis. 
Medication history involved the medications 
administered to the participants for treatment 
of cardiovascular disease or diabetes melli-
tus before their enrollment in the study. This 
included medications such as ACEI or ARB, beta-
blockers, MRA, diuretics, calcium channel block-
ers (CCBs), and antidiabetic drugs. Sodium glu-
cose co-transporter subtype 2 (SGLT2) inhibitors 
data was not collected since the Heart Failure 
Council of Thailand (HFCT) 2019 Heart Failure 
Guidelines, which this research followed, did 
not include SGLT-2 inhibitors.

Demographic data, co-morbidities, the under-
lying causes of HF, and details about the NYHA 
functional class and LVEF (which includes 
results of 2D echocardiogram, where available) 
were all extracted from the medical records by 
the research physicians. At the same time, the 
medication history was retrieved directly from 
the hospital’s database.

Outcomes of Interest

The main objective of this study was to assess 
the prognosis and disease journey of newly diag-
nosed patients with HF. The primary outcomes 
included their likelihood of hospitalization, 
rehospitalization, unscheduled hospital visits 
related to HF, as well as all-cause mortality and 
cardiovascular (CV) mortality.

Unscheduled hospital visits  were defined as 
unplanned visits to either the outpatient depart-
ment (OPD) or the emergency department (ED). 
Hospitalization was identified as an admission 
to an acute care facility for HF, which could 
include admissions in hospital wards, intensive 
care units (ICU), coronary care units (CCU), and 
cardiac intensive care units (ICCU). Rehospitali-
zation was defined as an inpatient admission to 
an acute care facility for HF within specific time-
frames: 30 days, 60 days, 180 days, and 1 year 
following discharge from a prior hospitalization. 
All-cause mortality was defined as any death 
due to any cause, whereas CV mortality specifi-
cally referred to deaths related to cardiovascular 

events. The outcomes were verified among the 
participants by accessing data from the hospital 
databases.

The secondary outcome was the quality of 
care for newly diagnosed patients with HF. Qual-
ity of care was measured by the proportion of 
newly diagnosed patients with HF successfully 
enrolled in an HF clinic. Additionally, we evalu-
ated the extent to which these patients received 
guideline-directed medical therapy (GDMT). 
Furthermore, we investigated the proportion 
of patients with HF reduced ejection fraction 
(HFrEF) who achieved the recommended target 
dosage for each component of GDMT, as per the 
2019 Heart Failure Guideline of the Heart Failure 
Council of Thailand (HFCT). The GDMT, as out-
lined in the guideline, comprises medications 
such as ACEI, ARB, angiotensin receptor nepri-
lysin inhibitor (ARNI), beta-blockers, and MRA.

Statistical Analysis

Continuous data were reported using two differ-
ent methods based on data distribution. When 
the data followed a normal distribution, the 
data were presented as the mean and standard 
deviation (SD). In cases where the data did not 
exhibit a normal distribution, the median and 
range were applied instead. Categorical data 
were presented in terms of frequency and per-
centage (%).

Calculating the hospitalization rate for heart 
failure, the number of hospitalizations was 
divided by the total count of newly diagnosed 
patients with HF. The rehospitalization rates 
were calculated at four different time points: 
30 days, 60 days, 180 days, and 1 year. These 
rates were determined by dividing the number 
of patients with HF rehospitalized for all causes 
and CV-related causes at these specific time 
intervals by the total number of newly diag-
nosed patients with HF. The rate of unscheduled 
visits was estimated by dividing the number of 
ED visits or unplanned hospital visits at the OPD 
by the total number of newly diagnosed patients 
with HF.

All-cause mortality and CV mortality rates 
were estimated by dividing the number of 
deaths attributed to all causes and CV-related 
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causes by the total number of newly diagnosed 
patients, respectively. To provide a measure of 
confidence in our findings, we estimated 95% 
confidence intervals (CI) for all proportions and 
rates. All data analyses were carried out using 
SAS program version 9.4.

RESULTS

A total of 1134 newly diagnosed patients with 
HF met the inclusion criteria for this study. 
However, only 735 patients had available data 
on LVEF. Most of these patients (44.0%) were 
categorized as having HFrEF. Additionally, 40.0% 
were classified as having HF with preserved ejec-
tion fraction (HFpEF), while 16.0% were identi-
fied as having HF with mildly reduced ejection 
fraction (HFmrEF).

Characteristics of total participants and each 
type of HF were presented in Table 1. The male-
to-female ratios were comparable for all partici-
pants and the patients with HFmrEF and HFpEF. 
However, there was a higher percentage of males 
than females among patients with HFrEF. The 
mean age of all participants was 66.0  years, 
which was consistent across all three types of 
HF. Most participants had Universal Cover-
age Scheme (UCS) health insurance (72.7%), 
followed by the Civil Service Medical Benefits 
Scheme (CSMBS) (20.6%) and Social Security 
Scheme (SSS) (5.1%). In terms of the etiology of 
HF, cardiovascular abnormalities were the lead-
ing cause of HF in all types. Moreover, ischemic 
heart disease was the most common cause of 
HF in HFmrEF (38.3%), followed by HFrmF and 
HFpEF (31.1 and 14.8%, respectively). Valvu-
lar heart disease was the etiology of HF in the 
remaining patients.

In terms of comorbidities, hypertension 
was the most common, affecting all types of 
heart failure, accounting for around 68.0% of 
all patients. Dyslipidemia, diabetes mellitus, 
atrial fibrillation, chronic kidney disease, and 
coronary artery disease were also commonly 
observed in patients with heart failure, with 
prevalence rates of 36.3, 34.6, 27.1, 22.1, and 
15.8%, respectively.

Quality of Care

The quality of care of our participants is pre-
sented in Table 2. Most patients with HF were 
categorized as NYHA class II (62.2%). In compar-
ison, roughly 35.0% of all HF types were catego-
rized as NYHA class III or IV, but only 3.1, 5.0, 
and 6.6% of HFrEF, HFmrEF, and HFpEF patients 
were classified as NYHA class I. However, 3.2% of 
patients with HF were enrolled and treated at a 
specialized HF clinic. The proportion of patients 
treated at the HF clinic was highest for HFrEF 
(5.9%), followed by HFmrEF and HFpEF patients 
(1.7 and 1.0%, respectively). The median dura-
tion from diagnosis to first enrollment in HF 
care for all patients was 30 days, ranging from 1 
to 640 days. Only 64.8% of patients underwent 
echocardiography and had LVEF data. Among 
these patients, the mean LVEF was 45.3%.

Regarding GDMT, 42.9, 20.6, 19.0, and 16.2% 
of patients with HF were given beta-blockers, 
ACEIs, MRAs, and ARBs, respectively. Only 1.0% 
received ARNI, mostly among HFrEF patients. 
Even among patients with HF who achieved 
the target dose of GDMTs, most fell short of 
the target doses for all GDMTs. ACEIs (14.1%) 
and MRAs (13.3%) had the greatest propor-
tion of patients attaining the targeted dose. 
Furthermore, 5.9 and 1.3% of patients with HF 
received the recommended dose of beta-blockers 
and ARBs, respectively. With ARNI, no patients 
attained the targeted dose.

Burden of Heart Failure

Hospital Visits

A total of 4574 hospital visits were recorded. 
The median number of visits per patient was 
3.0. Notably, the median number of hospital 
visits per patient was consistent across all types 
of heart failure, as detailed in Table 3. Most of 
these hospital visits were attributed to heart fail-
ure, with 85.0% having an ICD-10 code of I50 
as the principal diagnosis. Further classifying 
the hospital visits, we discovered that approxi-
mately half were OPD visits, followed by IPD 
visits at 37.7% and ED visits at 5.0%. Regarding 
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Table 1  Baseline characteristics of study participants

HFrEF heart failure with reduced ejection fraction, HFmrEF heart failure with mild reduced ejection fraction, HFpEF heart 
failure with preserved ejection fraction, SD standard deviation, COPD Chronic Obstructive Pulmonary Disease, LVEF left 
ventricular ejection fraction

Characteristics All patients 
(N = 1134)

LVEF (N = 735)

HFrEF (N = 325) HFmrEF (N = 120) HFpEF (N = 290)

Sex, n (%)

 Male 608 (53.6%) 205 (63.1%) 62 (51.7%) 141 (48.6%)

 Female 526 (46.4%) 120 (36.9%) 58 (48.3%) 149 (51.4%)

Age (years)

 Mean (SD) 66.0 (14.6) 62.9 (14.7) 67.1 (13.9) 66.8 (15.0)

Health insurance scheme, n (%)

 Universal coverage scheme 824 (72.7%) 236 (72.6%) 90 (75.0%) 204 (70.3%)

 Civil servant medical benefit scheme 233 (20.6%) 65 (20.0%) 23 (19.2%) 65 (22.4%)

 Social security scheme 58 (5.1%) 16 (4.9%) 5 (4.2%) 17 (5.9%)

Private insurance or self-pay 19 (1.7%) 8 (2.5%) 2 (1.7%) 4 (1.4%)

Heart failure etiology, n (%)

 Cardiovascular abnormality 553 (48.8%) 190 (58.5%) 50 (41.7%) 141 (48.6%)

 Ischemic heart disease 258 (22.8%) 101 (31.1%) 46 (38.3%) 43 (14.8%)

 Other 113 (10.0%) 22 (6.8%) 13 (10.8%) 54 (18.6%)

  Valvular heart disease 26 (2.3%) 6 (1.5%) 1 (2.5%) 15 (4.4%)

  Renal diseases 8 (0.8%) 2 (0.6%) 0 (0.0%) 2 (0.7%)

  Atrial fibrillation 8 (0.7%) 1 (0.3%) 2 (1.7%) 4 (1.4%)

 Data not available 210 (18.5%) 12 (3.7%) 11 (9.2%) 52 (17.9%)

Underlying disease, n (%)

 Hypertension 771 (68.0%) 215 (66.2%) 81 (67.5%) 191 (65.9%)

 Dyslipidemia 412 (36.3%) 125 (38.5%) 48 (40.0%) 78 (26.9%)

 Diabetes mellitus 392 (34.6%) 128 (39.4%) 47 (39.2%) 97 (33.5%)

 Atrial fibrillation 307 (27.1%) 76 (23.4%) 29 (24.2%) 85 (29.3%)

 Chronic kidney disease 250 (22.1%) 68 (20.9%) 25 (20.8%) 57 (19.7%)

 Coronary artery disease 179 (15.8%) 68 (20.9%) 28 (23.3%) 31 (10.7%)

 Asthma/COPD 77 (6.8%) 21 (6.5%) 7 (5.8%) 16 (5.5%)

 Stroke 67 (5.9%) 25 (7.7%) 6 (5.0%) 11 (3.8%)

 Obesity 25 (2.2%) 3 (0.9%) 1 (0.8%) 15 (5.2%)

 Others 178 (15.7%) 49 (15.1%) 24 (20.0%) 52 (17.9%)
 None/no data 105 (9.3%) 40 (12.3%) 8 (6.7%) 24 (8.3%)
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Table 2  Quality of care in newly diagnosed patients with heart failure

Characteristics All patients (N = 1134) LVEF (N = 735)

HFrEF (N = 325) HFmrEF (N = 120) HFpEF (N = 290)

NYHA functional classification

 Class I 50 (4.4%) 10 (3.1%) 6 (5.0%) 19 (6.6%)

 Class II 705 (62.2%) 195 (60.0%) 71 (59.2%) 173 (59.7%)

 Class III 427 (37.7%) 122 (37.5%) 43 (35.8%) 83 (28.6%)

 Class IV 355 (31.3%) 110 (33.9%) 41 (34.2%) 102 (35.2%)

 None/no data 152 (13.4%) 50 (15.4%) 20 (16.7%) 58 (20.0%)

LVEF (%)

 Number of visits 1500 653 241 606

 Mean (SD) 45.3 (17.7) 28.9 (8.3) 44.9 (5.4) 63.3 (8.9)

Enroll in HF clinic

 Yes 36 (3.2%) 19 (5.9%) 2 (1.7%) 3 (1.0%)

 No 1069 (94.3%) 301 (92.6%) 114 (95.0%) 276 (95.2%)

Duration from diagnosis to first enrollment in HF clinic (days)

 Number of patients 36 19 2 3

 Median (IQR) 30 (80.5) 44 (68.0) 75 (147.0) 1 (160.0)

 Range 1–640 1–282 1–148 1–161

Medication history

Prescription of ACEIs, n (%)

 Yes 234 (20.6%) 78 (24.0%) 22 (18.3%) 54 (18.6%)

 No 900 (79.4%) 247 (76.0%) 98 (81.7%) 236 (81.4%)

Prescription of ARBs, n (%)

 Yes 184 (16.2%) 57 (17.5%) 20 (16.7%) 33 (11.4%)

 No 950 (83.8%) 268 (82.5%) 100 (83.3%) 257 (88.6%)

Prescription of MRAs, n (%)

 Yes 215 (19.0%) 78 (24.0%) 25 (20.8%) 29 (10.0%)

 No 919 (81.0%) 247 (76.0%) 95 (79.2%) 261 (90.0%)

Prescription of beta-blockers, n (%)

 Yes 486 (42.9%) 151 (46.5%) 55 (45.8%) 99 (34.1%)

 No 648 (57.1%) 174 (53.5%) 65 (54.2%) 191 (65.9%)

Prescription of CCBs, n (%)

 Yes 102 (9.0%) 28 (8.6%) 13 (10.8%) 34 (11.7%)
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IPD visits, 92.5% of patients were admitted to 
the general hospital ward. In comparison, only 
7.4, 5.5, and 4.8% were admitted to the inten-
sive coronary care unit (ICCU), intensive care 
unit (ICU), and cardiac care unit (CCU), respec-
tively. Hospital stays were constant among units, 
with median lengths ranging from 4 to 5 days. 
Most of these hospitalizations were primarily 
attributed to heart failure-related causes (83.6%). 

Other causes of hospitalization in patients with 
HF were usually acute myocardial infarction 
(4.5%) and infection (3.3%). The outcome of 
hospitalization was that 11.5% of the patients 
died during their hospital admission, and 85.7% 
of cases were classified as CV-related deaths. The 
mortality rate during hospital admission varied 
by heart failure type, with HFrEF patients hav-
ing the highest rate (11.4%), followed by HFpEF 

ACEI ACE inhibitors, ARB angiotensin receptor blockers, ARNI angiotensin receptor neprilysin inhibitor, CCBs calcium 
channel blockers, CI confidence interval, CV cardiovascular event, ED emergency department, HF heart failure, HFrEF 
heart failure with reduced ejection fraction, HFmrEF heart failure with mild reduced ejection fraction, HFpEF heart fail-
ure with preserved ejection fraction, IPD  inpatient department, LVEF left ventricular ejection fraction, IQR  interquartile 
range, MRA mineralocorticoid receptor antagonist, OPD  outpatient department, NYHA New York Heart Association, SD 
standard deviation

Table 2  continued

Characteristics All patients (N = 1134) LVEF (N = 735)

HFrEF (N = 325) HFmrEF (N = 120) HFpEF (N = 290)

 No 1032 (91.0%) 297 (91.4%) 107 (89.2%) 256 (88.3%)

Characteristics All patients (N = 1134) LVEF (N = 735)

HFrEF (N = 325) HFmrEF (N = 120) HFpEF (N = 290)

Prescription of ARNI, n (%)

 Yes 11 (1.0%) 9 (2.8%) 2 (1.7%) 0 (0.0)

 No 1123 (99.0%) 316 (97.2%) 118 (98.3%) 290 (100.0%)

Prescription of antidiabetic drug, n (%)

 Yes 166 (14.6%) 59 (18.2%) 16 (13.3%) 46 (15.9%)

 No 968 (85.4%) 266 (81.9%) 104 (86.7%) 244 (84.1%)

Number of patients with achieving the target dose

ACEI N = 376 N = 141 N = 44 N = 83

 Patients with target dose 53 (14.1%) 14 (9.9%) 6 (13.6%) 14 (16.9%)

ARB N = 238 N = 77 N = 31 N = 54

 Patients with target dose 3 (1.3%) 1 (1.3%) 0 (0.0%) 0 (0.0%)

ARNI N = 11 N = 9 N = 2 N = 0

 Patients with target dose 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Beta Blockers N = 724 N = 251 N = 90 N = 148

 Patients with target dose 43 (5.9%) 13 (5.2%) 2 (2.2%) 10 (6.8%)

MRA N = 338 N = 135 N = 35 N = 52
 Patients with target dose 45 (13.3%) 16 (11.9%) 8 (22.9%) 7 (13.5%)
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Table 3  Summary of hospital visit, healthcare utilization and cost in newly diagnosed patients with heart failure

Characteristics Total visits (NE = 4574) Visits in 
HFrEF 
(NE = 1378)

Visits in 
HFmrEF 
(NE = 539)

Visits in 
HFpEF 
(NE = 1253)

Number of visits per patient; median (range) 3 (2–21) 3 (2–21) 3 (2–16) 3 (2–21)

Type of visit

 I50 as principal diagnosis 3886 (85.0%) 1209 (87.7%) 439 (81.5%) 1003 
(80.1%)

 I50 as secondary diagnosis 688 (15.0%) 169 (12.3%) 100 (18.6%) 250 (20.0%)

Place

 OPD 2621 (57.3%) 802 (58.2%) 316 (58.6%) 733 (58.5%)

 IPD 1726 (37.7%) 520 (37.7%) 197 (36.6%) 468 (37.4%)

 ED 227 (5.0%) 56 (4.1%) 26 (4.8%) 52 (4.2%)

Out-patient department

Number of OPD visits 2621 (57.3%) 802 (58.2%) 316 (58.6%) 733 (58.5%)

 Planned 2516 (96.0%) 764 (95.3%) 307 (97.2%) 705 (96.2%)

 Unplanned 105 (4.0%) 38 (4.7%) 9 (2.8%) 28 (3.8%)

Total costs of visit (USD); median (IDR) 53.0
(93.4)

52.5
(85.7)

66.2
(100.0)

44.9
(77.6)

In-patient department (IPD)

 Number of all IPD visits 1726 (37.7%) 520 (37.7%) 197 (36.6%) 468 (37.5%)

 Number of CCU visits 82 (4.8%) 27 (5.2%) 18 (9.1%) 25 (5.3%)

 Number of ICU visits 94 (5.5%) 25 (4.8%) 13 (6.6%) 30 (6.4%)

 Number of ICCU visits 127 (7.4%) 43 (8.3%) 28 (14.2%) 25 (5.3%)

 Number of ward visits 1597 (92.5%) 470 (90.4%) 163 (82.7%) 444 (94.9%)

Length of stay (days); median (IDR)

 All 4 (5.0) 4 (5.0) 4 (5.0) 4 (5.0)

 CCU 4 (5.0) 4 (6.0) 3 (4.0) 5 (5.0)

 ICU 5 (5.0) 4 (6.0) 4 (8.0) 5 (7.0)

 ICCU 5 (7.0) 6 (8.0) 5 (6.0) 5 (5.0)

 Hospital ward 4 (5.0) 4 (5.0) 4 (5.0) 4 (4.0)

Reasons for hospitalization

 Hospitalization from HF 1442 (83.6%) 444 (85.4%) 157 (79.7%) 383 (81.8%)

 Hospitalization from other causes 284 (16.5%) 76 (14.6%) 40 (20.3%) 85 (18.2%)
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(8.2%) and HFmrEF (6.8%). Regarding ED visits, 
the median length of stay was ten days, ranging 
from one to 99 days. The mortality rate among 
patients visiting the ED was 4.4%, with cardio-
vascular events causing all deaths.

Disease Prognosis

Hospitalization, Rehospitalization, 
and Unscheduled Visits

During a 2-year follow-up period comprising 
1134 patients with HF, 1442 hospitalizations 
were due to HF-related causes, which equates to 

a hospitalization rate of 1.3 (95% CI 1.2–1.4); 
see Table 4. There was no significant difference 
in hospitalization rates across the different 
types of HF. The rates of rehospitalization for 
HF-related issues at 30 days, 60 days, 180 days, 
and 1 year were 0.1 (95% CI 0.1–0.2), 0.2 (95% 
CI 0.1–0.3), 0.4 (95% CI 0.3–0.5), and 0.5 (95% 
CI 0.4–0.6), respectively. Unscheduled visits to 
the ED and OPD were 332 among 1134 patients, 
indicating an unscheduled visit rate of 0.3 (95% 
CI 0.2–0.3). Unscheduled visits were relatively 
comparable across the three types of heart fail-
ure, with rates of 0.3 (95% CI 0.2–0.4) for HFrEF, 
0.3 (95% CI 0.2–0.4) for HFmrEF, and 0.3 (95% 
CI 0.2–0.4) for HFpEF.

CI confidence interval, CCU  cardiac care unit, CV cardiovascular event, ED emergency department, HF heart failure, 
HFrEF heart failure with reduced ejection fraction, HFmrEF heart failure with mild reduced ejection fraction, HFpEF heart 
failure with preserved ejection fraction, ICU intensive care unit, ICCU  intensive cardiac care unit, IPD inpatient depart-
ment, OPD outpatient department, NE number of events, IDR interquartile range

Table 3  continued

Characteristics Total visits (NE = 4574) Visits in 
HFrEF 
(NE = 1378)

Visits in 
HFmrEF 
(NE = 539)

Visits in 
HFpEF 
(NE = 1253)

Outcome of hospitalization

 Discharge 1621 (93.9%) 489 (94.0%) 190 (96.5%) 448 (95.7%)

 Death 105 (11.5%) 31 (11.4%) 7 (6.8%) 20 (8.2%)

  CV death 90 (85.7%) 25 (80.7%) 5 (71.4%) 18 (90.0%)

  Other death 15 (14.3%) 6 (19.4%) 2 (28.6%) 2 (10.0%)

Total costs of visit (USD); median (IDR) 460.3 (918.1) 568.0 (1043.5) 628.9 (1484.7) 409.7 (776.7)

Emergency department

 Number of ED visits 227 (5.0%) 56 (4.1%) 26 (4.8%) 52 (4.2%)

Length of stay (days)

 Median (IDR) 10 (35.0) 7 (35.00) 22 (37.0) 19 (41.5)

Outcome

 Discharge 220 (96.9%) 56 (100.0%) 26 (100.0%) 50 (96.2%)

 Death 7 (4.4%) 0 (0.0%) 0 (0.0%) 2 (5.1%)

  CV death 7 (100.0%) 0 (0.0%) 0 (0.0%) 2 (100.0%)

Total costs of visit (USD)
 Median (IDR) 92.2

(103.3)
91.1
(99.9)

98.4
(80.3)

111.6
(139.2)
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Table 4  Proportion of disease outcomes in newly diagnosed patients with heart failure during 2018–2019

Outcomes Number of outcomes Rate of outcome 95% CI

Heart failure hospitalization

 All patients 1442 1.3 1.2, 1.4

 HFrEF 444 1.4 1.2, 1.5

 HFmrEF 157 1.3 1.1, 1.5

 HFpEF 383 1.3 1.2, 1.5

Heart failure rehospitalization

At 30 days

 All patients 148 0.1 0.1, 0.2

 HFrEF 43 0.1 0.1, 0.2

 HFmrEF 12 0.1 0.1, 0.2

 HFpEF 37 0.1 0.1, 0.2

At 60 days

 All patients 270 0.2 0.1, 0.3

 HFrEF 78 0.2 0.1, 0.3

 HFmrEF 24 0.2 0.1, 0.3

 HFpEF 67 0.2 0.1, 0.3

At 180 days

 All patients 481 0.4 0.3, 0.5

 HFrEF 139 0.4 0.3, 0.5

 HFmrEF 50 0.4 0.3, 0.6

 HFpEF 135 0.5 0.4, 0.6

At 1 year

 All patients 588 0.5 0.4, 0.6

 HFrEF 179 0.6 0.5, 0.7

 HFmrEF 57 0.5 0.4, 0.6

 HFpEF 161 0.6 0.5, 0.7

Unscheduled visit at ED/OPD

 All patients 332 0.3 0.2, 0.3

 HFrEF 94 0.3 0.2, 0.4

 HFmrEF 35 0.3 0.2, 0.4

 HFpEF 80 0.3 0.2, 0.4
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All‑Cause and CV Mortality

All-cause and CV mortality rates in the study 
were presented in Table 4. Over the 2 years 
after the HF diagnosis, 111 patients died from 
any cause, with 96 from CV events. Conse-
quently, among newly diagnosed patients with 
HF, the proportion of deaths from all causes 
was 9.8% (95% CI 8.1–11.5%), while the pro-
portion of CV-related deaths was 8.5% (95% 
CI 6.9–10.1%). When evaluated by HF type, 
HFrEF had the highest rates of all-cause and 
CV mortality (9.5 and 7.7%, respectively), fol-
lowed by HFpEF (7.6 and 6.9%) and HFmrEF 
(5.8 and 4.2%).

Cost of Heart Failure Utilization

 The median cost of OPD visits for patients 
with a new diagnosis of HF was US $53.00. The 
median cost for IPD visits was US $460.30. In 
addition, the median total cost of ED visits was 
US $92.20.

DISCUSSION

Our study found that approximately 35.0% of 
patients newly diagnosed with HF did not have 
information available regarding their LVEF. 
This was because these patients were initially 

Table 4  continued

Outcomes Number of outcomes Rate of outcome 95% CI

All-cause mortality

 All patients 111 9.8 8.1, 11.5

 HFrEF 31 9.5 6.3, 12.7

 HFmrEF 7 5.8 1.6, 10.0

 HFpEF 22 7.6 4.5, 10.6

All-cause mortality within 30 days after hospitalization

 All patients 109 9.4 7.7, 11.0

 HFrEF 29 8.9 5.8, 12.0

 HFmrEF 6 5.0 1.1, 8.9

 HFpEF 22 7.6 4.5, 10.6

Cardiovascular mortality

 All patients 96 8.5 6.9, 10.1

 HFrEF 25 7.7 4.8, 10.6

 HFmrEF 5 4.2 0.6, 7.7
 HFpEF 20 6.9 4.0, 9.8

The proportion of disease outcome was calculated by dividing the number of disease outcomes by the number of newly diag-
nosed patients with heart failure. The number of all patients, HFrEF, HFmrEF, and HFpEF were 1134, 325, 120, and 290, 
respectively
CI confidence interval, ED emergency department, HFrEF heart failure with reduced ejection fraction, HFmrEF heart fail-
ure with mild reduced ejection fraction, HFpEF heart failure with preserved ejection fraction, OPD outpatient department
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diagnosed in primary care settings and did 
not have LVEF data at the time of referral to 
the tertiary hospital. In order to avoid poten-
tial delays in re-diagnosis and considering time 
limitations, it was decided that obtaining LVEF 
data for these patients would not be prioritized. 
Moreover, 80.0% of patients newly diagnosed 
with HF had at least one HF-related hospitali-
zation during a 2-year follow-up period. This 
translated into an annual hospitalization rate of 
63.0%, much higher than the rate in the 2013 
Thai study (47.5%) [9]. Furthermore, our results 
showed a substantial difference from the Asian 
Sudden Cardiac Death in Heart Failure (ASIAN-
HF) registry, which included data from 11 Asian 
regions, including Thailand. They reported an 
11.0% hospitalization rate [13]. Our report’s 
higher HF hospitalization rate might be related 
to differences in the study population and set-
ting. Specifically, our study focused only on 
patients newly diagnosed with HF, while the 
previous studies included patients with chronic 
HF. Additionally, our data collection occurred at 
tertiary care and provincial hospitals, in contrast 
to the 2013 Thai study, which relied on claims 
data from patients admitted through Thailand’s 
three major public health reimbursement sys-
tems. Consequently, the patients with HF in our 
study might exhibit a higher likelihood of expe-
riencing severe symptoms and a less favorable 
prognosis compared to the prior study.

Furthermore, the quality of care provided 
to patients with HF may be a significant con-
tributing factor to the high hospitalization rate 
observed in our study. Our findings show that 
less than half of our participants obtained the 
recommended medications for HF treatment, 
with only 43.0, 20.0, 18.0, and 16% receiving 
beta-blockers, ACEIs, MRAs, and ARBs, respec-
tively. Additionally, fewer than 20% of patients 
receiving these recommended HF medications 
reached the target doses. In contrast, patients 
in the ASIAN-HF [13] registry had greater pre-
scription rates for these medications, with 75.7, 
73.7, and 52.1% obtaining beta-blockers, ACEI/
ARB, and MRA, respectively. A study conducted 
in Singapore [14] and China [15] also reported 
more favorable percentages, with 70.0-80.0% of 
patients with HF receiving ACEI/ARB and beta-
blockers. The difference in medication usage 

between our study and others highlights poten-
tial variations in the quality of care delivered to 
patients with HF in different settings. In addi-
tion to the risk of hospitalization, the usage of 
ACEI or ARB has been related to a better progno-
sis in patients with HF. The Thai ADHERE study 
indicated that patients receiving ACEI/ARB had 
a 37.0% lower risk of death compared to those 
not receiving these medications [8].

In terms of in-hospital mortality, our research 
found that 11.0% of patients died during their 
hospital admission. This percentage was much 
higher than previous research at a medical 
school hospital in Thailand, which showed 
an in-hospital mortality rate of 5.8% [12]. Fur-
thermore, our study’s in-hospital mortality rate 
exceeded the Thai ADHERE study [7]. In compar-
ison to studies from other countries, our analysis 
found a higher in-hospital mortality rate than 
those done in South Korea [16], China [17], and 
Italy [18], which reported in-hospital mortal-
ity rates of 6.6, 4.1, and 2.9%, respectively. It is 
worth noting that about 93.0% of our patients 
were admitted to regular hospital wards, while 
previous studies reported that 19.0–62.0% of 
patients were admitted to the intensive care 
unit.

Consequently, the lower in-hospital mortality 
rate in the previous research might be attributed 
to differences in the quality of heart failure treat-
ment and supportive care provided during hos-
pitalization. This hypothesis is supported by the 
evidence that the in-hospital mortality rate was 
greatest among HFrEF patients, who had lower 
LVEF and more severe symptoms than other 
types of HF. Thus, admitting these patients to 
the ICU with comprehensive supporting care 
and HF management may reduce the risk of in-
hospital mortality compared to admitting them 
to the general hospital wards. While our study 
observed a higher in-hospital mortality than 
prior studies, our all-cause mortality rate was 
comparable with other studies’ findings. Simi-
larly, the ASIAN-HF registry reported a 1-year 
all-cause mortality rate of 9.6% among symp-
tomatic patients with HF [19], and the Korean 
Heart Registry found a 1-year mortality rate of 
9.2% among HFrEF patients [16].

In comparison to countries in different 
regions, our study’s mortality rate was lower 
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than that of Africa (34.0%) and India (23.0%) 
[20]. Additionally, our research emphasized that 
the risk of mortality was highest after HF hos-
pitalization, with cardiovascular events being 
the leading cause of death in HF. These results 
are consistent with studies conducted not just 
in Thailand [8, 12, 21] and other Asian coun-
tries [22, 23] but also in Western nations [18, 24, 
25]. As a result, it emphasizes the significance of 
providing adequate treatment and preventative 
measures for cardiovascular events in patients 
with heart failure, particularly after hospitaliza-
tion, to decrease morbidity and death.

Strengths and Limitations

This is the first study in Thailand to examine the 
disease characteristics and outcomes in patients 
newly diagnosed with HF. Additionally, our 
research collected data from five hospitals across 
various regions of Thailand. This comprehen-
sive coverage allows for the generalizability of 
our findings to other newly diagnosed patients 
with HF in Thailand who receive care at hospi-
tals of a similar standard. In addition, beyond 
the assessment of disease outcomes, our study 
evaluated the quality of care provided to newly 
diagnosed patients with HF. This important 
information raises awareness of the inadequacies 
in HF treatment in Thailand and is a valuable 
resource for healthcare professionals and poli-
cymakers. These insights can enhance care qual-
ity, ultimately reducing morbidity and mortality 
among patients with heart failure.

Nonetheless, it is essential to acknowledge cer-
tain limitations within our study. Firstly, the hos-
pitals included in our research primarily comprised 
regional and university hospitals, potentially intro-
ducing a referral bias. Consequently, our study par-
ticipants may have presented more severe disease 
profiles compared to a broader population of newly 
diagnosed patients with HF. Secondly, our study 
employed a retrospective study design, entailing 
data collection from medical records and hospital 
databases, which had inherent drawbacks leading 
to missing information in some instances, such as 
LVEF, NYHA, and drug prescriptions. Thirdly, our 
identification of newly diagnosed patients with HF 
relied solely on the ICD-10 coding system, which 

might have introduced a misclassification bias, 
potentially resulting in inaccuracies in the clas-
sification of newly diagnosed heart failure cases. 
Fourthly, some patients in this study were initially 
diagnosed in primary care settings and did not 
have LVEF) data available at the time of referral to 
the tertiary hospital. Due to time constraints and 
the potential for delays in re-diagnosis, the deci-
sion was made not to prioritize obtaining LVEF 
data for these patients. So, the absence of LVEF 
data for some patients is a limitation of the study. 
Fifthly, since the study was undertaken during 
the COVID-19 pandemic, it is possible that some 
patients had been admitted to another hospital in 
a different town or region. Lastly, our study did not 
include data on in-hospital treatment and man-
agement. Given that a significant proportion of 
deaths occurred after hospitalization, information 
concerning the quality of care during admission 
and post-hospital discharge is pivotal for improv-
ing the prognosis of patients with HF.

CONCLUSIONS

In summary, our study revealed that the hos-
pitalization rate for heart failure and the in-
hospital mortality rate among newly diagnosed 
patients with HF were higher in comparison 
to studies conducted in Thailand and other 
countries. Furthermore, a substantial propor-
tion of newly diagnosed patients with HF did 
not receive the necessary treatments and com-
prehensive management for their condition. 
As a result, there is an urgent requirement for 
improved treatment and care for patients newly 
diagnosed with HF, both in inpatient and outpa-
tient settings, to lower the morbidity and mor-
tality associated with HF in Thailand.

ACKNOWLEDGEMENTS 

All analyses were performed by a contracted 
research organization (CRO), the Center of 
Excellence for Biomedical and Public Health 
Informatics (BIOPHICS) of Mahidol University, 
and the authors confirmed the findings. The 



429Cardiol Ther (2024) 13:415–430 

data were analyzed by Pathumwadee Meechok 
and funded by Novartis (Thailand) Limited. We 
thank the participants of the study.

Author Contribution. Thanita Boonya-
piphat, Thidaporn Tangkittikasem, Artit Tor-
pongpun, Vichai Senthong, and Panyapat 
Jiampo drafted, reviewed, and provided feedback 
on subsequent versions. Panyapat Jiampo and 
Thanita Boonyapiphat took the lead in the final 
revision of the manuscript before submitting it 
for publication.

Funding. This study was sponsored by 
Novartis (Thailand) Limited. Novartis also 
funded the journal’s publication fee.

Data Availability. All data generated or 
analyzed during this study are included in this 
published article.

Declaration 

Conflict of Interest. Thanita Boonyapiphat, 
Thidaporn Tangkittikasem, Artit Torpongpun, 
Vichai Senthong, Panyapat Jiampo have noth-
ing to disclose.

Ethical Approval. This study was con-
ducted in accordance with the principles of the 
Declaration of Helsinki. The study’s protocol 
was approved by the Central Research Ethics 
Committee (CREC) (COA-CREC029/2022) and 
the local Institutional Review Board (IRB) of 
each participating institution (see supplemen-
tary material). Due to the study’s retrospective 
nature, informed consent was exempted by the 
IRB.

Open Access.  This article is licensed under a 
Creative Commons Attribution-NonCommercial 
4.0 International License, which permits any 
non-commercial use, sharing, adaptation, distri-
bution and reproduction in any medium or for-
mat, as long as you give appropriate credit to the 
original author(s) and the source, provide a link 
to the Creative Commons licence, and indicate 
if changes were made. The images or other third 
party material in this article are included in the 

article’s Creative Commons licence, unless indi-
cated otherwise in a credit line to the material. 
If material is not included in the article’s Crea-
tive Commons licence and your intended use is 
not permitted by statutory regulation or exceeds 
the permitted use, you will need to obtain per-
mission directly from the copyright holder. To 
view a copy of this licence, visit http:// creat iveco 
mmons. org/ licen ses/ by- nc/4. 0/.

REFERENCES

 1. Benjamin EJ, Virani SS, Callaway CW, Chamber-
lain AM, Chang AR, Cheng S, et al. Heart disease 
and stroke statistics-2018 update: a report from 
the American heart association. Circulation. 
2018;137(12):e67-492.

 2. Ponikowski P, Anker SD, AlHabib KF, Cowie MR, 
Force TL, Hu S, et al. Heart failure: preventing dis-
ease and death worldwide: addressing heart fail-
ure. ESC Heart Fail. 2014;1(1):4–25.

 3. Global health estimates: leading causes of death 
[Internet]. Who.int. [cited 2024 Jan 19]. Avail-
able from: https:// www. who. int/ data/ gho/ data/ 
themes/ morta lity- and- global- health- estim ates/ 
ghe- leadi ng- causes- ofdea th

 4. Mosterd A, Hoes AW. Clinical epidemiology of 
heart failure. Heart. 2007;93(9):1137–46.

 5. Organisation for Economic Co-operation and 
Development. Health care quality indicators—
primary care—congestive heart failure hospital 
admissions. [cited 2024 Jan 19]. Available from: 
https:// stats. oecd. org/.

 6. Shimokawa H, Miura M, Nochioka K, et al. Heart 
failure as a general pandemic in Asia. Eur J Heart 
Fail. 2015;17(9):884–92.

 7. Laothavorn P, Hengrussamee K, Kanjanavanit 
R, et al. Thai acute decompensated heart failure 
registry (Thai ADHERE). CVD Prevent Control. 
2010;5(3):89–95.

 8. Krittayaphong R, Laothavorn P, Hengrussamee K, 
et al. Ten-year survival and factors associated with 
increased mortality in patients admitted for acute 
decompensated heart failure in Thailand. Singa-
pore Med J. 2020;61(6):320–6.

 9. Janwanishstaporn S, Karaketklang K, Krit-
tayaphong R. National trend in heart failure hos-
pitalization and outcome under public health 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://www.who.int/data/gho/data/themes/mortality-and-global-health-estimates/ghe-leading-causes-ofdeath
https://www.who.int/data/gho/data/themes/mortality-and-global-health-estimates/ghe-leading-causes-ofdeath
https://www.who.int/data/gho/data/themes/mortality-and-global-health-estimates/ghe-leading-causes-ofdeath
https://stats.oecd.org/


430 Cardiol Ther (2024) 13:415–430

insurance system in Thailand 2008–2013. BMC 
Cardiovasc Disord. 2022;22(1):203.

 10. Lloyd-Jones D, Adams RJ, Brown TM, et al. Heart 
disease and stroke statistics–2010 update: a report 
from the American Heart Association. Circulation. 
2010;121(7):e46–215.

 11. Neumann T, Biermann J, Erbel R, et al. Heart fail-
ure: the commonest reason for hospital admission 
in Germany: medical and economic perspectives. 
Dtsch Arztebl Int. 2009;106(16):269–75.

 12. Lorlowhakarn K, Arayakarnkul S, Trongtorsak A, 
et al. Outcomes and predictors of one-year mortal-
ity in patients hospitalized with acute heart fail-
ure. Int J Cardiol Heart Vasc. 2022;43:101159.

 13. Tromp J, Tay WT, Ouwerkerk W, et  al. Mul-
timorbidity in patients with heart failure 
from 11 Asian regions: a prospective cohort 
study using the ASIAN-HF registry. PLOS Med. 
2018;15(3):e1002541.

 14. Hoong CW, Lim CP, Gao F, et  al. Outcomes of 
heart failure with preserved ejection fraction in a 
Southeast Asian cohort. J Cardiovasc Med (Hagers-
town). 2015;16(9):583–90.

 15. Zhang Y, Gao C, Greene SJ, et al. Clinical perfor-
mance and quality measures for heart failure man-
agement in China: the China-Heart Failure registry 
study. ESC Heart Fail. 2023;10(1):342–52.

 16. Youn YJ, Yoo B-S, Lee J-W, et al. Treatment per-
formance measures affect clinical outcomes in 
patients with acute systolic heart failure–Report 
From the Korean Heart Failure Registry–. Circul J. 
2012;76(5):1151–8.

 17. Zhang Y, Zhang J, Butler J, et al. Contemporary 
epidemiology, management, and outcomes of 
patients hospitalized for heart failure in China: 
results from the China Heart Failure (China-HF) 
Registry. J Card Fail. 2017;23(12):868–75.

 18. Senni M, Gavazzi A, Oliva F, et al. In-hospital and 
1-year outcomes of acute patients with heart fail-
ure according to presentation (de novo vs. worsen-
ing) and ejection fraction. Results from IN-HF Out-
come Registry. Int J Cardiol. 2014;173(2):163–9.

 19. MacDonald MR, Tay WT, Teng TK, et al. Regional 
variation of mortality in heart failure with reduced 
and preserved ejection fraction across Asia: out-
comes in the ASIAN-HF registry. J Am Heart Assoc. 
2020;9(1):e012199.

 20. Dokainish H, Teo K, Zhu J, et al. Global mortality 
variations in patients with heart failure: results 
from the International Congestive Heart Failure 
(INTER-CHF) prospective cohort study. The Lancet 
Global Health. 2017;5(7):e665–72.

 21. Krittayaphong R, Karaketklang K, Yindeengam A, 
et al. Heart failure mortality compared between 
elderly and non-elderly Thai patients. J Geriatr 
Cardiol. 2018;15(12):718–24.

 22. Lee SE, Lee HY, Cho HJ, et al. Clinical characteris-
tics and outcome of acute heart failure in Korea: 
results from the Korean Acute Heart Failure Regis-
try (KorAHF). Korean Circ J. 2017;47(3):341–53.

 23. Tsuchihashi-Makaya M, Hamaguchi S, Kinugawa 
S, et al. Characteristics and outcomes of hospi-
talized patients with heart failure and reduced vs 
preserved ejection fraction. Report from the Japa-
nese Cardiac Registry of Heart Failure in Cardiol-
ogy (JCARE-CARD). Circ J. 2009;73(10):1893–900.

 24. Adams KF Jr, Fonarow GC, Emerman CL, et al. 
Characteristics and outcomes of patients hospital-
ized for heart failure in the United States: ration-
ale, design, and preliminary observations from the 
first 100,000 cases in the Acute Decompensated 
Heart Failure National Registry (ADHERE). Am 
Heart J. 2005;149(2):209–16.

 25. Harjola VP, Follath F, Nieminen MS, et al. Char-
acteristics, outcomes, and predictors of mortal-
ity at 3 months and 1 year in patients hospi-
talized for acute heart failure. Eur J Heart Fail. 
2010;12(3):239–48.


	Real-World Clinical Burden of Newly Diagnosed Heart failure in Thai Patients
	Abstract
	Introduction: 
	Method: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Study Settings and Participants
	Data Collection
	Outcomes of Interest
	Statistical Analysis

	Results
	Quality of Care
	Burden of Heart Failure
	Hospital Visits

	Disease Prognosis
	Hospitalization, Rehospitalization, and Unscheduled Visits
	All-Cause and CV Mortality
	Cost of Heart Failure Utilization


	Discussion
	Strengths and Limitations

	Conclusions
	Acknowledgements 
	References




