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Abstract \

Background: Over recent years, new evolution in guideline-directed medical therapy (GDMT) contributes to clinical benefits in
patients with heart failure and reduced ejection fraction (HFrEF). The additional medical expenditure may be a concern due to the
current financial constraint. This study aimed to investigate the medical costs and clinical effectiveness of contemporary GDMT in
recently hospitalized HFrEF patients.

Methods: Acutely decompensated hospitalized HFrEF patients from two multicenter cohorts of different periods were retrospec-
tively analyzed. A propensity score matching was performed to adjust the baseline characteristics. Annual medication costs, risks
of mortality, and recurrent heart failure hospitalizations (HFH) were compared.

Results: Following 1:2 propensity score matching, there were 426 patients from the 2017-2018 cohort using sacubitril/valsartan,
while 852 patients from 2013 to 2014 did not use so at discharge. Baseline characteristics were similar, whereas the sacubitril/
valsartan users were more likely to receive beta-blockers, ivabradine and mineralocorticoid receptor antagonists at discharge
(79.3% vs 60.4%, 23.2% vs 0%, and 64.1% vs 49.8%, p < 0.001). The 2017-2018 cohort produced more medication costs by
1277 United States dollar (USD) per person per year, while it resulted in lower rates of HFH and all-cause mortality (10.3 vs 20.3
and 48.8 vs 79.9 per 100 person-year, p < 0.001). Costs of preventing a mortality event and a HFH event with contemporary
treatments were 15 758 USD (95% confidence interval [CI] 10 436-29 244) and 5317 USD (95% CI 3388-10 098), respectively.
Conclusion: The higher adoption of GDMT was associated with greater medical expenses but better clinical outcomes in recently
decompensated HFrEF patients.
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HE.** Nevertheless, in real-world practice, the prescription rates
of guideline-directed medical therapy remain suboptimal. The
ESC Heart Failure Long-Term Registry (ESC-HF-LT-R) showed
that prescription rates of renin-angiotensin system inhibi-
tors and beta-blockers ranged between 60.5% to 80.3% and
51.0% to 80.3%, respectively, among acute HF patients from
various European regions.® In a recently published United States
Registry involving more than 10 000 patients, the utilization
rates of standard-of-care therapies before and after the onset of
worsening HF were low. In contrast, the re-hospitalization rate
within 30 days following the worsening HF event was 56%.”
These results highlight the importance of effective optimization
of existing guideline-recommended therapy and novel pharma-
cologic strategies during hospitalization.

The PIONEER-HF study (Comparison of Sacubitril-Valsartan
versus Enalapril on Effect on NT-proBNP in Patients Stabilized
from an Acute Heart Failure Episode) demonstrated that the
initiation of sacubitril/valsartan (SAC/VAL) therapy produced a
more significant reduction in the N-terminal pro-brain natriu-
retic peptide (NT-proBNP) concentration than enalapril therapy
in HF with reduced ejection fraction (HFrEF) patients hospi-
talized for acute decompensation.® The PIONEER-HF study’s
8-week study period was relatively short because the vulnerable
phase following HF hospitalization might last up to 6 months
post-discharge.” Evolution of pharmacotherapy and elevation
of HF awareness may improve outcomes in HFrEF patients.
Following hospitalizations for HFrEF, contemporary treatment
strategies, including the adoption of SAC/VAL and widely use
guideline-directed medical therapy, increases medical expenses;
however, it remains unclear whether this action improves out-
come. Therefore, we utilized two Taiwanese multicenter HF
cohorts to determine the effects and the costs of SAC/VAL and
additional HF medications prescribed before discharge among
HFrEF patients hospitalized for acute decompensations.

2. METHODS

2.1. Study design and patient characteristics

The current study analyzed data from two multicenter HF
cohorts in Taiwan: (1) the TSOC-HFrEF registry (Taiwan Society
of Cardiology—Heart Failure with reduced Ejection Fraction
registry) was initiated by the Taiwan Society of Cardiology. It
was a prospective multicenter observational survey of 1509
patients with HFrEF who recently admitted for HF to 21 hos-
pitals between 2013 and 2014;'%'! (2) the TAROT-HF study
(Treatment with Angiotensin Receptor neprilysin inhibitor for
Taiwan Heart Failure patients study) was a principal investi-
gator-initiated multicenter retrospective HF study, enrolling
symptomatic HFrEF patients from ten hospitals who had started
SAC/VAL treatment between 2017 and 2018.!> The TAROT-HF
study consisted of both outpatients with chronic HFrEF and
those who admitted to hospital for acute HFrEF; however,
only patients who started SAC/VAL during the HF hospitali-
zation were enrolled for the current analysis. The definition of
HFrEF included HF symptoms defined in the New York Heart
Association (NYHA)—Functional Classes II, III, or IV, and left
ventricular ejection fraction (LVEF) <40%. The protocols of
the two HF cohorts were similar. We collected 50 variables per
patient in both cohorts during index HF hospitalization, includ-
ing age, sex, body mass index, HF etiologies, systolic blood pres-
sure, heart rate, length of stay, NYHA-Functional class, LVEF,
estimated glomerular filtration rate (eGFR), comorbidities,
drug therapy, laboratory data, and the use of cardiac devices.
The study complied with the Declaration of Helsinki’s ethical
principles and was approved by the institutional ethics commit-
tee of each hospital. Informed consent was obtained from every
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patient in the TSOC-HFrEF registry; however, no informed con-
sent was obtained in the TAROT-HF study because of its retro-
spective design. This post hoc analysis study was approved by
the Institutional Review Board [Approval number (853)109-02:
The evolution in HF management over recent years. ]

The inclusion criteria for current analysis included (1) male
or female symptomatic HFrEF patients of age >20 years old;
and (2) discharge for acute decompensated HF. The exclusion
criteria included (1) refusal of medical advice or loss to follow-
up; and (2) SAC/VAL treatment was permanently discontin-
ued within 6 months post-discharge (for the TAROT-HF study
patients). Propensity score matching was performed for patients
from both cohorts. The study flowchart is shown in Fig. 1.

2.2. Study outcomes

We identified three clinical outcomes as follows: death from
cardiovascular causes, all-cause mortality, and hospital readmis-
sions due to HE Since the TSOC-HFrEF cohort had only 1 year
of follow-up data, all patients were censored when meeting the
outcome events of cardiovascular death and all-cause mortal-
ity or balancing the follow-up period. First HF rehospitalization
event and total events of HF rehospitalization within 1 year fol-
lowing the index HF hospitalization were collected.

2.3. Medication costs

Prescribed medications and their dosages, including angioten-
sin-converting enzyme inhibitor (ACEi), angiotensin receptor
blocker (ARB), SAC/VAL, beta-blocker, mineralocorticoid recep-
tor antagonist (MRA), ivabradine, digoxin, diuretic, nitrate, and
oral anticoagulant, were noted at discharge, at 6 months, and
at 12 months postdischarge. Target doses of guideline-directed
medical therapy were adopted from the 2016 ESC HF guide-
line.> Medication costs were calculated based on the 2018
Taiwan National Health Insurance price. If the medications
and dosages changed at any time points, alteration of price was
estimated from the midpoint between time points. Total 1-year
medication costs following index hospitalization were calcu-
lated. Medication costs were calculated using the New Taiwan
dollar and were expressed as United States dollar (USD) with a
currency rate of 30 New Taiwan dollars to 1 USD.

2.4. Statistical analysis

The continuous variables were expressed as mean value = SD;
categorical variables were reported as percentages. We per-
formed propensity score matching to adjust for confounding
effect on interesting outcomes. The propensity was estimated
using a logistic regression model with covariates as follows: age,
gender, body mass index, systolic blood pressure at discharge,
heart rate at discharge, NYHA-Functional Class at discharge,
length of stay, LVEF, eGFR, HF etiology, and nine co-morbid-
ities, including hypertension, diabetes mellitus, dyslipidemia,
peripheral arterial disease, atrial fibrillation, chronic obstructive
pulmonary disease or asthma, sleep apnea, history of stroke, and
prior history of myocardial infarction. Each patient in the SAC/
VAL-treated group was matched to two patients in the non-
SAC/VAL group (1:2 matching) because more patients did not
receive SAC/VAL. In the matching process, we used the greedy,
nearest-neighbor method without replacement and with a cali-
per of 0.01 of the propensity score.

Differences in baseline characteristics and clinical param-
eters were tested using the chi-square test for categorical vari-
ables. The student’s #-test or the Wilcoxon rank-sum test was
used for the comparisons of continuous data. The risks of car-
diovascular death and all-cause mortality were analyzed using
survival analysis with the Kaplan-Meier method and log-rank
test. Univariate and multivariate Cox regression models were
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852 patients

Fig. 1 The flowchart of the current study.

TAROT-HF study
426 patients

used to compare hazard ratios (HRs) of all-cause mortal-
ity with 95% confidence intervals (Cls) between the groups.
The HR was adjusted for the following variables: age, gender,
HF etiology, body mass index, systolic blood pressure, eGFR,
NYHA-functional class at discharge, history of HF hospitali-
zation, LVEF, atrial fibrillation, hypertension, diabetes, chronic
obstructive pulmonary disease, peripheral arterial disease,
hyperuricemia, prior stroke, prescriptions of HF medications
at discharge, including beta-blocker, MRA, ivabradine, digoxin,
nitrate, diuretic, and anticoagulant. Cls were estimated for the
SAC/VAL treatment for cost-effectiveness ratios: nontreatment
ratios by nonparametric bootstrapping. A p-value of <0.05 was
considered statistically significant. The statistical analyses were
performed using IBM SPSS Statistics 24.0 software (IBM SPSS;
IBM Corp, Armonk, NY).

3. RESULTS

3.1. Baseline characteristics

After applying the inclusion and exclusion criteria, 1981
HFrEF patients discharged from acute decompensated HF were
included. Among these patients, 578 receiving SAC/VAL at dis-
charge were from the TAROT-HF study, and 1403 patients who
did not receive SAC/VAL at discharge were from the TSOC-
HFrEF registry. Before propensity score matching, patients from
the TAROT-HF study had more severe HF symptoms, had higher
discharge heart rates, lower discharge eGFR, and tended to have
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a history of atrial fibrillation and dyslipidemia. After 1:2 pro-
pensity score matching, a total of 1278 patients were included
in the final analysis. The mean age of the study cohorts was 64.3
years, and the mean LVEF was 28.6%. Overall, the two matched
cohorts were well balanced. Table 1 displays detailed baseline
characteristics of both cohorts before and after propensity score
matching.

3.2. Prescribed medications and medication costs

Table 2 summarizes the medications prescribed at discharge. All
patients from the TAROT-HF cohort were treated with SAC/
VAL, whereas 60.8% of the patients from the TSOC-HFrEF
cohort were treated with ACEi or ARB at discharge. Patients
from the TAROT-HF cohort were more likely to receive beta-
blockers (79.3% vs 60.4%, p < 0.001) and MRA (64.1% vs
49.8%, p < 0.001) but less likely to receive diuretics other than
MRA (65.3% vs 71.9%, p = 0.014) and nitrate (21.8% vs
39.9%,p < 0.001) at discharge. The prescription rates of digoxin
and oral anticoagulants were similar between the two cohorts. A
total of 23.2% of patients from the TAROT-HF cohort received
ivabradine at discharge.

Prescription rates and patterns of guideline-directed medical
therapies among two cohorts during a 1-year follow-up were
shown in Fig. 2. Among the TAROT-HF cohort patients, up-
titration of SAC/VAL was noted (p < 0.001). In contrast, the
prescription doses of beta-blocker, MRA, and ivabradine were
numerically greater but not statistically significant during
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Baseline characteristics between different study cohorts

Before propensity score matching

After propensity score matching

TAROT-HF TSOC-HFrEF TAROT-HF TSOC-HFrEF
2017-2018 2013-2014 2017-2018 2013-2014
(N =578) (N =1403) P (N = 426) (N =852) p
Age (y) 63.5+15.0 63.9+ 157 0.617 64.0+15.2 64.5+15.6 0.574
Male gender, n (%) 430 (74.4) 1014 (72.3) 0.334 313 (73.9) 630 (73.9) 0.857
Ischemic etiology, n (%) 262 (45.3) 633 (45.1) 0.932 189 (44.4) 398 (46.7) 0.427
BMI (kg/m?) 255+49 252+49 0.385 25.3+46 252 +5.0 0.665
LVEF (%) 281+73 28.5+8.1 0.300 28179 288+75 0.143
Length of stay 11.8+10.6 125+ 145 0.199 11.7+10.3 122+12.6 0.475
NYHA Functional class at discharge
Il 237 (41.0) 977 (69.6) <0.001 203 (47.7) 439 (51.5) 0.192
v 341 (59.0) 426 (30.4) 223 (52.3) 413 (48.5)
SBP at discharge (mmHg) 1182+ 21.4 119.6 +18.4 0.158 120.6 + 211 118.6 + 18.9 0.088
Heart rate at discharge (opm) 829+ 16.0 80.5+14.7 0.004 82.3+156 80.6 +14.2 0.058
eGFR at discharge (mL/min/1.73m?) 57.2+36.8 62.3 +35.4 0.005 58.5+40.3 59.2 +33.5 0.772
Comorbidities
Diabetes mellitus 252 (43.6) 617 (44.0) 0.877 187 (43.9) 371 (43.5) 0.905
Hypertension 323 (65.9) 718 (51.2) 0.057 245 (57.5) 455 (53.4) 0.164
Prior myocardial infarction 161 (27.9) 353 (25.2) 0.214 113 (26.5) 228 (26.8) 0.929
PAD 39 (6.7) 94 (6.7) 0.969 24 (5.6) 56 (6.6) 0.514
Previous stroke/TIA 69 (11.9) 130 (9.3) 0.072 48 (11.3) 92 (10.9) 0.800
Atrial fibrillation 215(37.2) 369 (26.3) <0.001 157 (36.9) 278 (32.6) 0.133
Dyslipidemia 233 (40.3) 479 (34.1) 0.009 170 (39.9) 334 (39.2) 0.808
COPD/asthma 72 (12.5) 151 (10.8) 0.278 51 (12.0) 103 (12.1) 0.952
Sleep apnea 15 (2.6) 38(2.7) 0.887 10 (2.3) 25(2.9) 0.545

BMI = body mass index; COPD = chronic obstructive pulmonary disease; eGFR = estimated glomerular filtration rate; LVEF =

left ventricular ejection fraction; NYHA = New York Heart Association; PAD =

peripheral arterial disease; SBP = systolic blood pressure; TAROT-HF = Treatment with Angiotensin Receptor neprilysin inhibitor for Taiwan Heart Failure patients; TIA = transient ischemic attack; TSOC-HFrEF

= The Taiwan Society of Cardiology—Heart Failure with reduced Ejection Fraction.

Types of medications for heart failure treatment at discharge and
medication costs (USD) per person within 1-year after discharge

TAROT-HF TSOC-HFrEF Mean

2017-2018 2013-2014  difference

(N = 426) (N =852) (SE) p
At discharge, n (%)

ACEi/ARB 0(0.0) 518 (60.8) <0.001

ARNI 426 (100) 0(0.0) <0.001

Beta-blocker 338(79.3)  515(60.4) <0.001

MRA 273 (64.1) 424 (49.9) <0.001

Ivabradine 99 (23.2) 0(0.0) <0.001

Digoxin 96 (22.5) 209 (24.5) 0.430

Diuretics 278 (65.3) 613 (71.9 0.014

Nitrate 93(21.8)  340(39.9 <0.001

Oral anticoagulant 110 (25.8) 193 (22.7) 0.213

Medication cost per patient,
USD (SE)

Total 1,443 (35) 166 (7) 1,277 (36) <0.001
ACEi/ARB 20 31(1) -29(1) 0.005
ARNI 1,097 (29) 0(0) 1097 (29) <0.001
Beta-blocker 31(1) 6(0) 15(1)  <0.001
MRA 30(3) 3(1) 17(3)  <0.001
Ivabradine 116 (10) 0 0) 116 (10) <0.001
Digoxin 3(0) 4(0) -1(0) <0.001
Diuretics 11 (11) 16 (1) -5(1) 0.004
Nitrate 19 (3) 36 (2) -16 (4)  <0.001
Oral anticoagulant 134 (14) 52 (6) 83 (15) <0.001

ACEi = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker; ARNI = angio-
tensin receptor neprilysin inhibitor; MRA = mineralocorticoid receptor antagonist; TAROT-HF = Treat-
ment with Angiotensin Receptor neprilysin inhibitor for Taiwan Heart Failure patients; TSOC-HFrEF =
The Taiwan Society of Cardiology—nheart failure with reduced ejection fraction.
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follow-up. Among the TSOC-HFrEF cohort patients, up-titra-
tion of beta-blocker and down-titration of MRA were noted
during follow-up.

Overall, the mean difference of medication cost per person
within 1 year between the two cohorts was 1277 (SE 36) USD.
The costs for SAC/VAL, beta-blocker, MRA, ivabradine, and
oral anticoagulants were significantly higher in the matched
TAROT-HF cohort patients than those of the TSOC-HFrEF
cohort. On the other hand, the costs of ACEi/ARB, digoxin, diu-
retic, and nitrate were significantly higher in the matched TSOC-
HFrEF cohort patients than those of the TAROT-HF cohort.
Table 2 and Fig. 3 display the comparisons of medication costs
between the study cohorts.

3.3. Clinical outcomes

At follow-up, the incidences of all-cause mortality were 10.3 per
100-person years and 20.3 per 100-person years for the matched
TAROT-HF and the TSOC-HFrEF registry cohorts, respectively
(Fig. 4A, p < 0.001). After multivariate analysis (Table 3), pre-
scriptions of SAC/VAL and beta-blocker at discharge were both
independently associated with lower risks of 1-year all-cause
mortality (HR 0.54, 95% CI 0.38-0.76, p = 0.001 for SAC/
VAL; HR 0.59, 95% CI 0.46-0.75, p < 0.001 for beta-blocker).
The incidences of cardiovascular death were 7.6 per 100-person
year and 13.0 per 100-person year for the matched TAROT-HF
and the TSOC-HFrEF registry cohorts, respectively (p = 0.011,
Fig. 4B).

During 1 year following index HF hospitalization, 801 read-
missions for HF occurred in 450 patients. A total of 26.8%
and 39.4% of patients in the matched TAROT-HF and the
TSOC-HFrEF registry cohorts experienced at least one time of
HF rehospitalization within 1 year following index hospitaliza-
tion, respectively (p < 0.001). The total HF rehospitalization
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Fig. 2 Prescription types and doses of guideline-recommended medications within 1 year following the index hospitalization for heart failure.
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Fig. 3 The comparisons of medication cost within 1 year following the index hospitalization for heart failure between two cohorts.
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Fig. 4 A, Kaplan-Meier survival curves for all-cause mortality; (B) Kaplan-
Meier survival curves for cardiovascular mortality; and (C) Frequencies of heart
failure readmission within 1 year following the index hospitalization for heart
failure among two cohorts.

incidences were 48.8 per 100-person years and 79.7 per
100-person years for the matched TAROT-HF and the TSOC-
HFrEF registry cohorts, respectively (risk ratio 0.76, 95% CI
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0.60-0.88, p < 0.001, Fig. 4C). Table 4 summarizes the overall
clinical events within 1 year after discharge. Comparing to the
matched TSOC-HFrEF cohort, 8.1 (SE 2.0) mortality events and
24.0 (SE 5.1) HF rehospitalization events were avoided per 100
patients in the matched TAROT-HF cohort. The cost of avoid-
ing a mortality event was estimated to be 15 758 USD (95% CI
10 436-29 244). The cost of avoiding one HF rehospitalization
event was estimated to be 5317 USD (95% CI 3388-10 098).

4. DISCUSSION

Adverse events frequently occurred after acute decompensated
HEF. In this study, 35.2% of patients suffered from HF readmis-
sion, and 15.3% of patients died from any cause within 1 year
after index HF hospitalization. Many factors may be attributed
to such poor outcomes, including cardiac factors, noncardiac
comorbidities, patient-related factors, and system-based fac-
tors.!® Optimizations of guideline-recommended therapy before
discharge were shown to prevent adverse events during the vul-
nerable phase.”’

The PIONEER-HF trial showed that SAC/VAL reduced
NT-proBNP levels to a greater degree than enalapril among
HFrEF patients admitted with acute decompensated HE® The
PIONEER-HF trial demonstrated that 8.0% of patients in the
SAC/VAL arm and 13.8% in the enalapril arm were readmit-
ted for HF at 8 weeks (HR 0.56, 95% CI 0.37-0.84). In the
present real-world study, we also showed that patients treated
with SAC/VAL at discharge would have a significantly lower
risk for HF readmission at 1 year than those without SAC/VAL
treatment. Although the duration of the PIONEER-HF trial was
too short to demonstrate a difference in mortality, the survival
curves in the current study showed the benefits of SAC/VAL
could be observed soon within 2 to 3 months after discharge,
suggesting that appropriate treatment should be delivered in a
timely fashion to these high-risk patients.

Following the treatment course of acute HF hospitalization,
persistent but subclinical congestion was not uncommon at dis-
charge.’ Failure to relieve congestion progressively increases left
ventricular filling pressure and results in myocardial damage,
reflected by abnormalities in biomarkers such as cardiac tro-
ponin and natriuretic peptide. In addition to the goal of reaching
euvolemia, it is also essential to initiate or up-titrate disease-
modifying pharmacological therapies during hospitalization for
HE?° Unfortunately, numerous randomized controlled trials and
HF registries had demonstrated the suboptimal prescription and
dosing of guideline-directed medical therapy upon discharge.'*!”
Even in the recently published PIONEER-HF study, baseline
prescription rates of ACEi/ARB, beta-blocker, and MRA were
only 47.9%, 59.6 %, and 10.0%, respectively.® In this real-world
observational study, in addition to the differences in SAC/VAL
utilization, prescription rates of beta-blocker and MRA were
also significantly higher in the 2017/18 TAROT-HF cohort
than those in the 2013/14 TSOC-HFrEF cohort. This finding
suggests that awareness of HF care gradually increased over
time. Ivabradine was not available at the TSOC-HFrEF registry,
whereas, among the TAROT-HF cohort patients, 23.2% were
treated with ivabradine. The prescription rate of ivabradine in
the TAROT-HF cohort was higher than those in the acute HF
subgroup of the ESC-HF-LT registry (3.2%), the CHAMP regis-
try (1%),'® and the DAPA-HF study (5%)." Because the benefits
of disease-modifying pharmacological therapies are believed to
be incremental,?’ comprehensive therapy with SAC/VAL, beta-
blocker, MRA, and ivabradine in the TAROT-HF cohort may
result in better outcomes compared with conventional therapy
in the TSOC-HFrEF registry.

In a model-based analysis, Gaziano et al*! suggested that SAC/
VAL initiation during hospitalization in patients with recently
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Multivariate analysis for factors associated with 1-year all-cause mortality following index heart failure hospitalization

Univariate analysis Multivariate analysis

Hazard ratio 95% confidence interval p Hazard ratio 95% confidence interval p
Sacubitril/valsartan 0.51 0.36-0.72 <0.001 0.54 0.38-0.76 0.001
Beta-blocker 0.46 0.36-0.59 <0.001 0.59 0.46-0.75 <0.001
MRA 0.80 0.69-0.93 0.003 NS NS NS
Ivabradine 1.1 0.76-1.63 0.593
Digoxin 1.17 0.85-1.61 0.323
Nitrate 1.36 1.02-1.81 0.035 NS NS NS
Diuretics 1.20 0.88-1.65 0.248
Anticoagulant 1.06 0.77-1.47 0.705

Multivariate analysis was adjusted for age, gender, heart failure etiology, body mass index, systolic blood pressure, estimated glomerular filtration rate, New York Heart Association functional class at discharge,
history of heart failure hospitalization, left ventricular ejection fraction, atrial fibrillation, hypertension, diabetes, chronic obstructive pulmonary disease, peripheral arterial disease, hyperuricemia, prior stroke,
and prescriptions of heart failure medications at discharge.

MRA = mineralocorticoid receptor antagonist.

Clinical events within 1 year after discharge

TAROT-HF, 2017-2018 TSOC-HFrEF, 2013-2014 Ratio Events avoid per
(N = 426) (N =852) (95% CI) 100 patient (SE) p
Events, n (per 100 patient-year)
All-cause mortality 42 (10.3) 153 (20.3) 0.51(0.36-0.72) 8.1(2.0) <0.001
Cardiovascular death 31(7.6) 98 (13.0) 0.60 (0.40-0.69) 42(1.7) 0.011
HF readmission, first 114 (27.9) 336 (44.5) 0.56 (0.44-0.72) 12.7(2.7) <0.001
HF readmission, total 199 (48.8) 602 (79.7) 0.76 (0.60-0.88) 24.06.1) <0.001

Cl = confidence interval; HF = heart failure; TAROT-HF = Treatment with Angiotensin Receptor neprilysin inhibitor for Taiwan Heart Failure patients; TSOC-HFrEF = The Taiwan Society of Cardiology—heart
failure with reduced ejection fraction.

decompensated HFrEF would be cost-effective compared with In conclusion, in these real-world Taiwanese populations
the long-term use of enalapril, with a cost per quality-adjusted ~ with acute decompensated HFrEF from different periods, adopt-
life-years of 21 532 USD. However, as mentioned above, the  ing a new treatment strategy was associated with more signifi-
integrative effects of new therapies in real-world practice with ~ cant medical expenses but a lower risk of all-cause mortality,
four types of disease-modifying medications could not be repre-  cardiovascular death, and HF rehospitalizations within 1 year.
sented by this model. Medical circumstances in Taiwan are much ~ Costs of preventing a mortality event and a repeated HF hos-
different from those in other countries. Taiwan National Health ~ pitalization event with contemporary treatments were 15 758
Insurance is a single-payer, and universal-coverage national =~ USD (95% CI 10 436-29 244) and 5317 USD (95% CI 3388-
healthcare system,?? and this system deals with the financing 10 098), respectively.
of healthcare and reimbursement of all medical claims.?* With
these advantages, drug prices and affordability are usually lower
than in other countries. For example, 100 mg SAC/VAL costs 9.5 ACKNOWLEDGMENTS
USD in the United States but only 2.5 USD in Taiwan. Assuming The present work was supported by Cheng Hsin General
a similar scenario to that of the current study in the United Hospital [CHGH109-(IP)1-01], [CHGH109-(IP)1-02], and
States, the mean difference per person within 1 year between the by E-Da Hospital/National Taiwan University Hospital Joint
two groups might increase to 4000 USD. The cost of avoiding ~ Research Program (107-EDN11,108-EDN02,and 109-EDN11).
death might increase to 57 000 USD. Although we did not con- We greatly appreciate the efforts of the principal investi-
duct a cost-effectiveness analysis due to lack of quality-adjusted ~ gators of the TSOC-HFrEF registry: Chih-Cheng Wu, Chih-
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the clinical outcomes. Third, we only enrolled patients receiving ~ English editing.
SAC/VAL treatment during hospitalization for HF and did not
assess the effect of SAC/VAL initiation postdischarge. Quality-
adjusted life-years are used in cost-effectiveness analysis; how- REFERENCES
ever, assessment tools such as the Euro-QoL 5D score were not 1. Sakata Y, Shimokawa H. Epidemiology of heart failure in Asia. Circ |
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