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Heart failure (HF) is associated with increased 
mortality and hospitalization rates, especially among 
the elderly(1,2). The problems were currently considered 
due to high cost of care for both pharmacological and 
non-pharmacological treatment(3). Neurohormonal 
modulation is the cornerstone in HF with reduced 
ejection fraction (HFrEF) management to reduce 

cardiovascularly (CV) death and HF hospitalization(4). 
Sacubitril/valsartan (Sac/Val) is the first-in-class 

angiotensin receptor-neprilysin inhibitor (ARNI) 
therapy recommended by major guideline for HFrEF 
treatment(5,6). It has been approved for treatment of 
HFrEF in Thailand since August 2016 and included 
in the Thai HF treatment guidelines since 2019(7). It 
has been available at Bhumibol Adulyadej Hospital 
in Bangkok since February 2017. However, Asian 
population was under-representative in determining 
the impact on global mortality and morbidity in heart 
failure (PARADIGM-HF) trial, which was around 
18% in the ARNI group(8). The researchers would like 
to describe clinical outcomes and NT-proBNP level 
of Thai patients with chronic HFrEF receiving Sac/
Val in a real-world setting.

Materials and Methods
The present study design was a single-center, 
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retrospective, non-interventional study in adult 
patients with HFrEF that received Sac/Val at 
Bhumibol Adulyadej Hospital. Data were extracted 
from the hospital’s database and electronic medical 
records. All patients fulfilling the inclusion criteria 
were identified and included in the present study. 
Study period was February 2017 to February 2020. 
The present study was approved by the Ethics 
Committees of Bhumibol Adulyadej Hospital 
(Institutional Review Board No.91/63). 

Inclusion criteria were male or female aged 20 
or above who had documented HF diagnosis with 
Left ventricular ejection fraction (LVEF) of less 
than 40% by echocardiography within six months 
and prior received Sac/Val for at least three months. 
Exclusion criteria were patients with HF primarily 
resulting from pericardial disease and congenital heart 
disease or lost to follow-up before completion of at 
least three months.

The main outcomes composed of CV death, 
LVEF, The New York Heart Association (NYHA), 
HF-related hospitalization, and NT-proBNP level at 
12-and 24-month. The other outcomes were all-cause 
of death, total hospitalization, and healthcare resource 
utilization including numbers of emergency room 
visits, IPD, intensive care unit (ICU)/cardiac care unit 
(CCU) admission, length of staying for admission 
(days), and direct medical cost of HF treatment.

Statistical analyses were performed with IBM 
SPSS Statistics, version 19.0 (IBM Corp., Armonk, 
NY, USA). Quantitative data were presented as mean 
(SD). Categorical data were presented as number 
and percentage. Paired t-test was used to compare 
difference of outcome changes between baseline and 
12-month, and baseline and 24-month. A p-value of 
less than 0.05 was considered statistically significant. 
Repeated measure analyses were applied to determine 
change overall across the three-time points at baseline, 
12-month, and 24-month.

Results
Between February 2017 and February 2020, 53 

patients were diagnosed with chronic HFrEF and 
received Sac/Val at Bhumibol Adulyadej Hospital. 
Three patients were lost to follow-up. Finally, 50 
patients were included in the eligibility study. Baseline 
characteristics are shown in Table 1. The mean age 
was 69.4±12.6 years with 68% males. Participants 
reported at 54% with coronary arterial disease and 
52% with hypertension.

Efficacy outcomes from baseline to 12-month 
and 24-month follow-up are shown in Table 2. In the 

two years of the present study, two patients died from 
CV death from brainstem stroke and sudden cardiac 
death. The NYHA class was changed from baseline 
of 2.4±0.5) to 12-month of 2.0±0.4, and 24-month of 
1.8±0.1 (p<0.001). LVEF was significantly inclined 
at 24-month compared to baseline (p<0.001). The 
rate of HF-related hospitalization within one year 
declined from baseline at 19 visits/year to 12-month 
at six visits/year, and 24-month at five visits/year. 
The Mean of NT-proBNP level was significantly 
reduced from baseline at 2,802.3±3,106.7 to 
12-month at 2,203.8±4,051.1, and 24-month at 
1,157.6±1,069.9, (p=0.03). Hospitalization due to 
any cause was decreased from baseline at 26 visits/
year to 12-month at 24 visits/year, and 24-month at 12 

Table 1. Baseline characteristic of patients with chronic HFrEF 
who received sacubitril/valsartan in real-world practice

Characteristic Total number 
(n=50)

Age (year); mean±SD 69.4±12.6

Sex: male; n (%) 34 (68)

Healthcare reimbursement scheme; n (%)

Direct disbursement 48 (96)

Universal health coverage 2 (4)

Previous hospitalization due to heart failure within 
1 year (visit/year) 19

Previous ICU/CCU admission due to heart failure 
within 1 year (visit/year) 10

Medical history; n (%)

Diabetes mellitus 22 (44)

Hypertension 26 (52)

Dyslipidemia 22 (44)

Obesity 3 (6)

Stroke 4 (8)

Coronary arterial disease 27 (54)

Atrial fibrillation 17 (34)

Other cardiac arrhythmia 0 (0)

Chronic kidney disease 9 (18)

Liver disease 0 (0)

Anemia 22 (44)

Asthma or chronic obstructive pulmonary disease 2 (4)

Heart failure medication; n (%)

Sacubutril/valsartan 50 (100)

ACEI/ARB 0 (0)

Beta-blocker 34 (68)

Mineralocorticoid receptor antagonist 14 (28)

Ivabradine 7 (14)

Diuretic 35 (70)

Digoxin 8 (16)

SD=standard deviation; ICU=intensive care unit; CCU=cardiac care 
unit; ACEI=angiotensin converting enzyme inhibitor; ARB=angiotensin 
receptor blocker
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visits/year. Numbers of emergency room visit, ICU/
CCU admission, length of stay for admission, and 
direct medical cost of HF treatment were diminished 
from baseline.

Discussion
The present study was a single-center, 

retrospective, non-interventional study. The baseline 
characteristics composed of age, prevalence of 
major comorbidities, NYHA class, LVEF similar 
to the prospective comparison of ARNI with ACEI 
to PARADIGM-HF(8). However, there were three 
different baseline characteristics of gender, HF 
medication, and NT-proBNP. The participants were 

68% male, which less than the PARADIGM-HF that 
had a 79% male population. This may describe the 
population in real-word practice. HF medications, 
B-blockers, and MRAs, was lower than PARADIGM-
HF trial. NT-proBNP were higher than PARADIGM-
HF, which mean that the participants had poor 
prognosis of HF.

The main outcome of CV death was lower than 
PARADIGM-HF at 4.0% versus 13.3%. HF related 
hospitalization was also decreased corresponding to 
PARADIGM-HF, and a previous study in Taiwan(9), 
and in Thailand(10). In addition, NYHA class was 
significantly improved after 1-year and 2-year 
follow up compared to baseline in correspondence 

Table 2. Efficacy outcomes from baseline to 12-month and 24-month follow up of patients with chronic HFrEF who received sacubitril/
valsartan in real-world practice

Efficacy outcomes Baseline 12-month 24-month Pa Pb Pc

Clinical characteristics

NYHA class; n (%)

• I 0 (0) 4 (8) 12 (24.0)

• II 33 (66) 41 (82) 34 (68.0)

• III 17 (34) 4 (8) 4 (8.0)

• IV 0 (0) 0 (0) 0 (0.0)

NYHA class; mean±SD 2.3±0.5 2.0±0.5 1.8±0.5 <0.001 <0.001 <0.001

LVEF (%); mean±SD 26.3±9.6 33.0±14.5 35.3±15.0 0.08 <0.001 0.08

Heart rate (bpm); mean±SD 75.6±19.3 75.1±15.1 74.8±15.3 0.86 0.73 0.94

Systolic blood pressure (mmHg); mean±SD 121.1±17.4 118.5±16.7 124.1±19.2 0.37 0.28 0.13

Body mass index; mean±SD 24.3±5.2 24.4±5.7 24.4±6.0 0.75 0.77 0.92

NT-proBNP (pg/mL); mean±SD 2921±3464 1906±2285 1258±1204 0.24 0.01 0.03

Estimated GFR (mL/minute/1.73 m²); mean±SD 55.5±22.9 57.6±18.8 55.7±21.9 0.39 0.83 0.67

ALT (U/L); mean±SD 25.0±15.7 21.8±14.0 21.9±10.2 0.60 0.23 0.57

Sodium (mmol/L); mean±SD 140.5±2.3 141.0±2.7 140.0±3.5 0.23 0.25 0.07

Potassium (mmol/L); mean±SD 4.2±0.5 4.2±0.5 4.2±0.8 0.79 0.80 0.96

Chloride (mmol/L); mean±SD 102.0±3.2 103.5±2.8 103.5±3.3 <0.01 <0.01 <0.01

Bicarbonate (mmol/L); mean±SD 25.9±5.0 25.6±4.6 25.0±3.0 0.77 0.31 0.50

Clinical outcomes

Death from cardiovascular disease; n (%) 0 (0) 0 (0) 2 (4)

Death from any cause; n (%) 0 (0) 0 (0) 2 (4)

Hospitalization due to heart failure (visit/year) 19 6 5

Hospitalization due to any cause (visit/year) 26 24 12

Healthcare resource utilization

Emergency room visit, visit/year 12 2 3

ICU/CCU Admission, visit/year 10 0 1

Length of stay for admission, days 213 52 51

Direct medical cost of heart failure treatment 2,288,807 555,664 327,724

Any medication-related adverse events

Volume depletion 0 (0) 0 (0) 0 (0)

SD=standard deviation; NYHA=New York Heart Association; LVEF=left ventricular ejection fraction; NT-proBNP=NT-pro-brain natriuretic peptide; 
GFR=glomerular filtration rate; ALT=alanine aminotransferase; ICU=intensive care unit; CCU=cardiac care unit
a Outcomes at 12-month compared baseline, Paired t-test; b Outcomes at 24-month compared baseline, Paired t-test; c Change overall across the three-time 
points, Repeated measure analyses
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with improving both LVEF and NT-ProBNP. Whilst 
LVEF was significantly inclined, NT-proBNP 
was significantly declined after 2-year follow-up. 
Previous studies showed early benefit of ARNI 
treatment with improved LVEF(11,12). NT-proBNP 
could predict the risk of major adverse outcomes in 
patients during treatment with ARNI(13). Emergency 
visit, ICU or CCU admission, and length of stay 
for admission were decreased, along with the direct 
medical cost of HF treatment. Medical-related adverse 
events were not reported. The estimated glomerular 
filtration rate (GFR) was not changed significantly, 
corresponding to the previous study(14). The present 
study supported the use of sacubitril/valsartan in Thai 
patient, corresponding to a previous study in Asian 
population(15).

There were limitations that needs to be addressed. 
First, the design was single-arm retrospective 
study based on a claims database and had multiple 
unadjusted confounding factors. Second, the number 
of participants was small for a real-world study. 

Conclusion
Sac/Val can reduce hospitalized HF and level 

of NT-proBNP. Its efficiency in Thai patients with 
HFrEF was similar to real world data. 

What is already known on this topic?
Sal/Val was superior to enalapril in reducing the 

risks of death and decreasing hospitalization for heart 
failure from clinical trial.

What this study adds?
Sac/Val can reduce hospitalized heart failure and 

level of NT-proBNP. Its efficiency in Thai patients 
with HFrEF was similar to the real-world data.
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