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Heart Failure

Worse Prognosis in Heart Failure Patients with
30-Day Readmission

Ying-Chang Tung,™” Shing-Hsien Chou,"” Kuan-Liang Liu,"” I-Chang Hsieh,”? Lung-Sheng Wu," Chia-Pin Lin,*’
Ming-Shien Wen™? and Pao-Hsien Chu*?*?

Background: Heart failure (HF) readmission results in substantial expenditure on HF management. This study
aimed to evaluate the readmission rate, outcome, and predictors of HF readmission.

Methods: Patients with reduced left ventricular ejection fraction (LVEF < 40%) who were admitted for acute
decompensation of de novo HF were enrolled to analyze readmission rate, mortality and predictors of
readmission.

Results: A total of 433 de novo HF patients with LVEF < 40% were enrolled during the period August 2013 to
December 2014. The in-hospital and 6-month mortality rates were 3.9% and 15.2%, respectively. In those patients
surviving the index HF hospitalization, the 30-day and 6-month readmission rates were 10.9% and 27%, respectively.
At the end of the 6-month follow-up, the readmission group had higher mortality than the non-readmission group
(27.66% vs. 10.36%; p = 0.001). The survivors of the 30-day readmission had similar mortality rates at 6 months,
regardless of the cause of readmission (cardiovascular vs. non-cardiovascular: 25% vs. 30.43%, p = 0.677). Among
all the parameters, prescription of beta blockers independently reduced the risk of 30-day readmission (odds ratio
0.15; 95% confidence interval 0.02-0.99; p = 0.049).

Conclusions: Those HF patients who suffered from 30-day readmission had worse prognosis at the 6-month
follow-up. Regardless of the readmission causes, the patients surviving the 30-day readmission had similar
mortality rates at 6-month follow-up. These results underscored the importance of reducing readmission as a

means to improve HF outcome.
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INTRODUCTION

Heart failure (HF), a growing epidemic worldwide,
affects 1-2% of the adult population in developed coun-
tries, and the prevalence rises to more than 10% in peo-
ple aged 70 years or older." The prevalence of HF is esti-
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mated to increase to 3.5% in the United States by 2030,
and the medical costs of HF are projected to increase
from $24.7 billion in 2010 to $77.7 billion in 2030.% Hos-
pital admission accounts for more than 50% of health-
care costs associated with HF treatment both in the
United States and Europe.>* In a medicare database
study, HF is the most frequent reason for readmission
within 30 days of discharge in both medical and surgery
populations.’ Despite the advances in management and
improved prognosis of chronic HF in the past two de-
cades, patients with acute decompensated HF continue
to have a high mortality rate, varying from 5-15% at 60
to 90 days post-discharge.® The readmission rate re-
mains high, however, wherein approximately 24% at 30
days’® and 30% at 60 to 90 days post-discharge'® and >
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50% within 6 months.'>'* This all leads to the large bur-

den of disease and heavy expenditure on HF manage-
ment, implicating the desperate need to improve predic-
tion and intervention strategies of HF readmissions.

Epidemiologic data of HF in Asia are limited. A com-
munity-based cohort study has revealed a HF prevalence
of approximately 5.5% in an ethnic Chinese population
in northern Taiwan, with the 5- and 10-year mortality
rates being 14.1% and 24.4%, respectively, in patients
with HF with preserved left ventricular ejection fraction
(LVEF), and 29.2% and 48.2%, respectively, in those with
HF with reduced ejection fraction (EF).”* The major eti-
ology of HF in this study is hypertension, consistent with
the result of another study in an Asian-Chinese popula-
tion, in which the prevalence of coronary heart disease
has been proposed to be less than in western countries.**
Nevertheless, given the high prevalence of cigarette
smoking and westernization of dietary patterns, myocar-
dial infarction (MI) has been supposed to be an increas-
ingly common cause of HF in Taiwan.”® As the popula-
tion ages and survival of various cardiovascular (CV) dis-
eases improves, challenges have emerged with respect
to the escalating burden of HF, a situation paralleling
that seen in western societies. Owing to the compre-
hensive coverage of the National Health Insurance, the
health care system in Taiwan has been recognized for its
good accessibility, relatively low costs and short waiting
times.'® Despite the efficiency of the Taiwanese health-
care facilities, prior studies have reported high in-hospi-
tal and annual mortality rate, 23.5% and 40-50%, re-
spectively, in patients with New York Heart Association
(NYHA) functional class Ill to IV waiting for cardiac trans-
plantation,"’*® appearing to be inferior to those in the
western countries.

Apart from the similarities and differences regard-
ing HF epidemiology between the eastern and the
western countries, data on the pattern of HF readmis-
sion and related outcomes in Asia population is scarce.
Readmission would increase health care costs and may
be associated with higher morbidity and mortality
compared with the index HF admission. The present
study aimed to evaluate the readmission rate, subse-
guent outcome and predictors of readmission in de
novo HF patients with reduced EF (HFrEF) after the in-
dex admission for acute decompensated heart failure
(ADHF).
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METHODS

Study population and protocol

This retrospective study enrolled de novo HFrEF, de-
fined as LVEF < 40%," who were admitted for ADHF to
the Department of Cardiology of the Linkou Chang Gung
Memorial Hospital in Taiwan from August 2013 to De-
cember 2014. ADHF is defined as gradual or rapid change
in HF signs and symptoms resulting in a need for urgent
therapy, usually resulting in unplanned office visits,
emergency room visits, or hospitalization.zo'22 Patients
with a history of HF or LFEF < 40% on previous echo-
cardiography were excluded from this study. Patients
with in-hospital mortality or lost to follow-up and not
further contacted by telephone during the follow-up pe-
riod of 6 months were excluded from the readmission
analysis. The remaining patients were then grouped into
the readmission and the non-readmission groups. Read-
mission was defined as any rehospitalization or emer-
gency department visit longer than 24 hours (Figure 1).

Data collection

Patients’ baseline characteristics were recorded in a
standard case report form. The demographic data in-
cluded age, sex, occupation, marital status, and educa-
tional background. The clinical variables included CV risk

Patients with LVEF <40% admitted to Linkou Chang Gung Memorial
Hospital during August 2013 to December 2014 (n =984)

Excluded (n=518):
®  History of HF or LVEF
<40% on prior

echocardiography
Not admitted for
ADHF

v

Patients with LVEF <40% admitted to the Department of Cardiology

for acute decompensation of de novo HF (n =466)

In-hospital death (n =18)
Loss to follow-up (n = 14)

v

!

Readmission group
(n=47)

'

Non-readmission group
(n=386)

Figure 1. Patient enrollment. ADHF, acute decompensated heart fail-
ure; HF, heart failure; LVEF, left ventricular ejection fraction.
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factors and comorbidities such as hypertension, diabe-
tes, coronary artery disease (CAD), M, dyslipidemia, pe-
ripheral artery disease, valvular heart disease, atrial fi-
brillation, smoking, family history, stroke, chronic kidney
disease (CKD), chronic obstructive pulmonary disease
(COPD), and baseline medications. Past intervention his-
tory included percutaneous coronary intervention (PCl),
cardiac implantable electronic devices, and coronary ar-
tery bypass graft (CABG) and valve surgeries. Other in-
formation included body mass index (BMI), blood pres-
sure and heart rate on admission date, precipitating fac-
tors of HF admission, and NYHA functional class. Other
data collected were daily input/output records, body
weight (BW), dosage and duration of diuretics and
inotropic agents, use of intra-aortic balloon pump (IABP),
extracorporeal membrane oxygenation (ECMO) and me-
chanical ventilation. Laboratory data included complete
blood count and leukocyte differential count, biochem-
istry and urinalysis. Additionally, 12-lead electrocardiog-
raphy and chest X-ray findings were recorded, M-mode,
2-dimensional, and Doppler echocardiography were
performed according to standard criteria.”® In-hospital
outcomes included in-hospital mortality, length of hos-
pital stay, and development of acute kidney injury (AKI).
AKI was defined according to the Acute Kidney Injury
Network as an absolute increase in serum creatinine of
at least 0.3 mg/dL, or a minimum increment of 50%
within 48 hours, or oliguria of < 0.5 mL/kg per hour for
more than six hours.”*

Follow-up evaluation

Patients enrolled in this study were followed for a
period of 6 months. After discharge from the index ad-
mission, the first follow-up clinic visit was scheduled
within the first two weeks post-discharge. Readmission
information was obtained mainly from the primary
care physicians in the outpatient department, elec-
tronic medical records, and telephone contact with the
patients or their relatives by the HF case managers. In-
formation collected during the follow-up period in-
cluded symptoms and signs of HF, medication compli-
ance and adverse effects, dietary pattern, nutritional
status, BW changes, and rehabilitation program. Infor-
mation on readmission included the frequency and
reasons for readmission, and the date of readmission
and discharge. The CV causes of readmission included

Acta Cardiol Sin 2016;32:698—-707

HF exacerbation, angina, acute coronary syndrome,
ventricular tachyarrhythmia, atrial tachyarrhythmia,
and bradycardia. The non-CV causes of readmission in-
cluded but were not limited to pneumonia, urinary
tract infection, other infection, gastrointestinal tract
bleeding, renal function deterioration, and COPD with
acute exacerbation.

Statistical analysis

The patients were divided into the readmission and
the non-readmission groups. Categorical variables were
expressed as percentages, and continuous variables
were expressed as mean * standard deviation. The
chi-square test with Fisher’s exact test was used to
compare categorical variables between the two groups.
Continuous variables were compared utilizing the stu-
dent’s t-test. Variables with a p value < 0.05 were con-
sidered to be statistically different between the two
groups, and then were incorporated into the multi-
variate logistic regression to determine the independ-
ent predictors of readmission. Kaplan-Meier survival
curves and the log-rank test were used to compare sur-
vival of the readmission vs. the non-readmission groups
and the CV vs. the non-CV causes of readmissions. Data
were analyzed with the SPSS version 19.0 (SPSS, Chi-
cago, lllinois, USA).

RESULTS

In-hospital and 6-month mortality and readmission
rates

A total of 984 patients with reduced LVEF were ad-
mitted to Linkou Chang Memorial Hospital during the
study period. Among them, 466 were diagnosed as de
novo HF with acute decompensation. The in-hospital
mortality of the index HF admission was 3.9%, and the
6-month mortality was 15.2%. Fourteen patients (3%)
were excluded from the readmission analysis because
of loss to follow-up and lack of telephone contact. The
30-day readmission rate was 10.9%. One hundred sev-
enteen patients (27%) were readmitted at least once at
the end of the 6-month follow-up. Twenty-six of the
117 patients were admitted twice, 8 patients three
times, 6 patients four times, and one patient was ad-
mitted 5 times. Overall, the CV and the non-CV causes
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comprised 56.7% and 43.3% of the readmissions, re-
spectively (Figure 2).

Clinical characteristics associated with readmission
Table 1 demonstrated the baseline characteristics of
the study population. The cohort of all patients had an
average age of 65.4 years, with 68.6% men. Patients in
the readmission group were older (69.4 vs. 64.93; p =
0.025) and more frequently diagnosed with hyperten-
sion (85.11% vs. 61.92%; p = 0.002) than those in the
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Figure 2.  Cardiovascular and non-cardiovascular readmissions during

6-month follow-up. CV, cardiovascular.

Table 1. Baseline characteristics of heart failure patients

non-readmission group. The non-readmission group
tended to be male gender (69.9% vs. 57.4%, p = 0.081)
and had higher BMI (25.3 kg/m? vs. 25.3 kg/m?, p =
0.097) than the readmission group. There was no signifi-
cant difference between the two study groups in terms
of percentage of NYHA function class Il or IV, admission
blood pressure and heart rate, and comorbidities such
as CAD, M, diabetes, CKD, atrial fibrillation, COPD and
malignancy. Regarding the laboratory data, the readmit-
ted patients had relatively higher levels of blood urea ni-
trogen (45 mg/dL vs. 29.86 mg/dL; p = 0.06) and creat-
inine on admission (2.8 mg/dL vs. 1.95 mg/dL; p = 0.06;
Table 2). The readmitted patients also had lower levels
of eGFR (31.33 mL/min vs. 54.03 mL/min; p = 0.034), so-
dium (137.37 mg/dL vs. 138.98 mg/dL, p = 0.016), and
hemoglobin (11.78 mg/dL vs. 12.87 mg/dL; p = 0.006).
In spite of the lack of statistical difference, more pa-
tients in the readmission group had moderate to severe
mitral (42.55% vs. 29.79%; p = 0.075) and tricuspid re-
gurgitation (29.79% vs. 15.54%; p = 0.094).

Comparison of management during the index
admission
The average length of hospital stay of all study pa-

All patients (n =433) Readmission (n=47) Non-readmission (n =386) p value
Age (years) 65.42 + 15.67 69.4+12.17 64.93 +15.99 0.025
Male gender (%) 68.6 57.4 69.9 0.081
Body mass index (kg/m?) 25.23 £ 4.62 24.4+4.23 25.33 £4.66 0.097
NYHA functional class Ill or IV (%) 82.91 82.98 82.9 0.989
Systolic blood pressure (mm Hg) 138.73 £32.99 137.51+£31.72 138.88 +33.18 0.8
Diastolic blood pressure (mm Hg) 84.25+21.55 81.34+19.35 84.6 £21.8 0.328
Heart rate (beasts/min) 101.03 £ 26.06 101.66 +20.58 100.95 + 26.67 0.861
Cardiovascular risk factors/comorbidities (%)
Coronary artery disease 52.19 55.32 51.81 0.168
Myocardial infarction 18.24 14.89 13.73 0.366
Diabetes mellitus 41.57 48.94 40.67 0.278
Hypertension 64.43 85.11 61.92 0.002
Dyslipidemia 57.04 63.83 56.22 0.32
Smoking 44.8 34.04 46.11 0.266
CKD stage >3 41.28 51.35 40 0.187
Dialysis 10.17 12.77 9.84 0.531
Stroke 16.4 23.4 15.54 0.169
Atrial fibrillation 27.02 25.53 27.2 0.945
COPD 11.78 14.89 11.4 0.483
Malignancy 3.75 6.52 3.41 0.417

CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; NYHA, New York Heart Association.
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Table 2. Laboratory tests and cardiac examinations on admission

All patients (n = 433) Readmission (n = 47) Non-readmission (n = 386) p value
Laboratory tests
Blood urea nitrogen (mg/dL) 31.55+215 45+ 32.85 29.86 +19.04 0.06
Creatinine (mg/dL) 2.05+2.22 2.8+2.88 1.95+2.11 0.06
eGFR (ml/min) 52.54 +29.37 31.33+20.93 54.03 +£29.37 0.034
Sodium (mg/dL) 138.81+4.28 137.37 5 138.98 £4.15 0.016
Potassium (mg/dL) 4.07 +0.56 4.02+0.66 4.07 +0.55 0.546
AST (mg/dL) 67.33+£239.88 38.49+27.35 70.79 £ 253.5 0.452
ALT (mg/dL) 52.86 £ 137.65 42.12 +47.97 54.15 + 144.67 0.598
Total bilirubin (mg/dL) 0.91+1.13 0.88 +0.82 0.91+1.16 0.87
Fasting glucose (mg/dL) 124.08 + 61.68 117.86 +38.83 124.97 £ 64.32 0.623
HbA1C (%) 6.71+1.51 6.66 +1.08 6.71+1.55 0.858
BNP (pg/mL) 1574.39 £ 1331.19 1509.21 + 1405.97 1583.13 +1323.43 0.758
Troponin | (ng/mL) 3.44 +£13.09 4.89+16.91 3.26 £12.57 0.475
Uric acid (mg/dL) 8.19+3.19 7.64 +3.46 8.27+3.16 0.323
Hemoglobin (mg/dL) 12.76 £2.53 11.78 £2.69 12.87 £2.48 0.006
Proteinuria > 2+ 29.6 41.94 28.05 0.11
Electrocardiography (%)
Rhythm (%) 0.789
Sinus 72.66 73.91 72.51
Atrial fibrillation/flutter 24.77 23.91 24.87
Pacemaker 14 0 1.57
Others 1.17 2.17 1.05
LBBB (%) 6.06 4.35 6.27 0.606
LV hypertrophy (%) 17.95 15.22 18.28 0.609
Pathologic Q wave (%) 0.47 0 0.52 0.623
QRS duration (ms) 103.51 £ 25.58 103.65 £27.5 103.49 £25.38 0.967
Corrected QT interval (ms) 476.4£43.11 481.09 £42.71 475.84 +43.18 0.436
Echocardiography
LVEF (%) 30.45+7.34 31.78 £6.73 30.29+7.41 0.19
Left atrial diameter (mm) 44.39 +8.24 43.15+7.54 44,54 +8.32 0.248
LVEDD (mm) 58.19 +8.69 56.52+9.73 58.39+8.54 0.165
Left ventricular mass (g) 284.25 +105.13 265.25 +98.65 286.12 + 105.76 0.365
E/A ratio 1.39+.87 1.46 £0.83 1.38+0.88 0.666
E/E 23.1+11.8 23.08 +7.08 23.11+12.15 0.63
Moderate or severe MR (%) 31.18 42.55 29.79 0.075
Moderate or severe TR (%) 17.09 29.79 15.54 0.094
Moderate or severe AR (%) 6.46 4.26 6.74 0.878

ALT, alanine aminotransferase; AR, aortic regurgitation; AST, aspartate aminotransferase; BNP, B-type natriuretic peptide; EF,
ejection fraction; eGFR, estimated glomerular filtration rate; LBBB, left bundle branch block; LV, left ventricular; LVEDD, left

ventricular end-diastolic diameter; MR, mitral regurgitation; TR,

tients was 16.2 days, with 20.4% requiring inotropic
agents and 29.2% developing AKI (Table 3). The readmis-
sion group had a numerically longer length of stay (21.11
days vs. 15.62 days; p = 0.091) and a higher risk of AKI
(45% vs. 27.84%; p = 0.09). There was no significant dif-
ference in revascularization procedures, valve surgery,
implantation of electronic devices, or the use of inotropic
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tricuspid regurgitation.

agents, IABP and ECMO between the two groups. After
treatment, there was an average weight reduction of 3.3
kg in all patients upon discharge. However, the readmis-
sion group had a higher average heart rate (83.74 beats/
min vs. 77.73 beats/min; p = 0.015) upon discharge and a
higher percentage of patients discharged with NYHA
function class 3 or 4 (47.83% vs. 22.87%; p < 0.001).
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Table 3. Comparison of management during the index admission and post-discharge mortality at 6 months

All patients (n = 433) Readmission (n =47) Non-readmission (n = 386) p value

Length of hospital stay (days) 16.22+17.86 21.11+£20.98 15.62+17.38 0.091
Inotropic agents (%) 20.37 21.74 20.21 0.807
IV diuretics use (%) 64.35 69.57 63.73 0.435
Development of AKI (%) 29.16 45 27.84 0.09
Interventional therapy (%)
CIED 0.468
Pacemaker 1.85 2.13 1.81
ICD 0.69 2.13 0.52
CRT 0.46 0 0.52
PCI 16.01 19.15 15.63 0.524
CABG 4.39 6.38 4.15 0.479
Valve surgery 1.85 2.13 1.81 0.88
IABP 3.94 0 4.4 0.146
ECMO 1.39 0 1.55 0.394
Cardiac rehabilitation 20.09 23.91 19.63 0.494
Discharge status
Systolic blood pressure (mm Hg) 121.54 +22.58 122.51 +20.91 121.49 +£22.75 0.771
Diastolic blood pressure (mm Hg) 73.20+ 14.03 72.68 +14.92 73.20+13.95 0.811
Heart rate (beasts/min) 78.56 = 15.90 83.74 £ 16.91 77.73 £15.76 0.015
Weight changes (kg) -3.33+4.68 -3.28 £4.27 -3.33+4.73 0.928
NYHA functional class Ill or IV on discharge (%) 25.59 47.83 22.87 <0.001
Discharge medications (%)
ACEI 24.04 25.53 23.85 0.799
ARB 59.62 40.43 53.93 0.081
Beta blocker 75.06 65.96 76.17 0.032
Aldosterone antagonist 34.86 19.14 36.85 0.016
CCB 9.86 14.89 9.21 0.219
Thiazide or loop diuretics 54.04 46.81 54.92 0.292
Antiplatelet agent 60.74 57.44 61.14 0.23
Anticoagulation agent 20.67 17.02 21.14 0.512
Antiarrhythmic agent 4.33 2.13 4.61 0.431
Nitrate 38.22 29.79 39.3 0.206
Digoxin 17.79 14.89 18.16 0.582
6-month mortality (%) 0.001
All-cause mortality 12.24 27.66 10.36
Cardiovascular 7.85 14.89 6.99
Non-cardiovascular 4.39 12.77 3.37

ACEl, angiotensin-converting-enzyme inhibitor; AKI, acute kidney injury; ARB, angiotensin receptor blocker; CABG, coronary artery

bypass graft; CCB, calcium channel blocker; CIED, cardiac implan
ECMO, extracorporeal membrane oxygenation; IABP, intraaortic

table electronic device; CRT, cardiac resynchronization therapy;
balloon pumping; ICD, implantable cardioverter defibrillator; ICU,

intensive care unit; IV, intravenous; NYHA, New York Heart Association; PCl, percutaneous coronary intervention.

Predictors of readmission

Table 4 revealed the result of the multivariate logis-
tic regression analysis. Among all the parameters, pre-
scription of beta blockers independently reduced the
risk of readmissionin HF patients (odds ratio 0.15; 95%
confidence interval 0.02-0.99; p = 0.049).

Association of 30-day readmission and 6-month
mortality

In patients surviving the index HF admission, the
post-discharge 6-month mortality rate was 12.2%. The
post-discharge 6-month mortality was significantly higher
in the readmission group than in the non-readmission
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Table 4. Multivariate analysis of predictors of 30-day readmission

95% confidence interval

Odds ratio p value
Low Upper

Age 1.04 0.97 0.90 0.335
Hypertension 52.21 4.66 0.42 0.212
eGFR 1.03 1.00 0.96 0.894
Hemoglobin 1.10 0.74 0.50 0.141
Heart rate on discharge 1.13 1.05 0.99 0.126
NYHA functional class Ill or IV on discharge 45.10 5.26 0.61 0.130
Beta blocker 0.99 0.15 0.02 0.049
Aldosterone antagonist - - - 0.997

eGFR, estimated glomerular filtration rate; NYHA, New York Heart Association.

group (27.66% vs. 10.36%; p = 0.001; Table 3). We also
evaluated the influence of the causes of 30-day readmis-
sion on outcome. There was no significant difference in
6-month mortality between the patients readmitted for
CV and non-CV causes (25% vs. 30.43%, p = 0.677). Fig-
ure 3 illustrates the Kaplan-Meier survival analysis of re-
admission vs. non-readmission groups (A) and CV vs.
non-CV causes of readmission (B).

DISCUSSION

This retrospective study analyzed readmission rate,
subsequent outcome, and predictors of readmission in
patients with LVEF < 40% who were admitted for de
novo HF with decompensation. The 30-day and 6-month
readmission rates were 10.9% and 27%, respectively.
The post-discharge mortality at 6 months was signifi-
cantly higher in the readmission group than in the non-
readmission group. The patients surviving the 30-day re-
admission had similar mortality rate at the end of fol-
low-up, regardless of the causes of the initial readmis-
sion.

The common comorbidities of HF patients in this
study included hypertension (64.4%), CAD (52.2%), and
diabetes (41.3%), a pattern similar to the ADHF regis-
tries the EHFS Il study in Europe (hypertension 62.5%,
53.6%, and diabetes 32.8%)* and the ADHERE study in
the United States (hypertension 73%, CAD 57%, and dia-
betes 44%).”° In contrast to the prior belief of low preva-
lence of CAD among Taiwan’s HF patients (2.5% in a
community cohort study™ and 31.5% in a more recent
claims database study”), it is worth noting that the
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Figure 3. Kaplan-Meier survival analysis of readmission vs. non-read-

mission groups (A) and cardiovascular (CV) vs. non-CV causes of read-
mission (B).

prevalence of CAD in this study was comparable to that
in the western societies.”>?® Although there was poten-
tial selection bias of higher comorbidity burden in pa-
tients admitted to this tertiary referral center, increasing
prevalence of western dietary pattern may also in part
account for the changes in epidemiology of cardiovascu-
lar disease in Taiwan. Furthermore, there was a trend
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that BMI was lower in the readmission group than that
in the non-readmission group, a finding that may be at-
tributed to the “obesity paradox” — clinical outcomes of
CV diseases, including HF, are better in obese patients
than in their leaner counterparts.zs‘30 However, data on
the association between BMI and HF readmission are
scarce. In a retrospective study by Zapatero et al., obe-
sity in patients admitted for ADHF substantially reduces
in-hospital mortality and the possibility of 30-day read-
mission, whereas malnutrition was associated with in-
creases in in-hospital mortality and the risk 30-day read-
mission.*' Further large, multicenter studies are war-
ranted to establish the association between BMI and HF
readmission.

The 30-day and 6-month readmission rates in this
study were much lower than the 24%’° and > 50% ob-
served in western societies, respectively.'”*? It has been
estimated that worsening chronic HF, de novo HF and
advanced or end-stage HF comprised 80%, 15% and 5%
of hospitalization for HF, respectively.*? The present
study only analyzed patients with de novo HF and there-
fore the readmission rates may be underestimated. In
addition, the average length of stay was 16.22 days,
much longer than that of the United States (6.4 + 85.2
days).>” The longer hospital stay in this study may be
due to comprehensive assessment of de novo HF pa-
tients as well as cardiac rehabilitation during hospitaliza-
tion. Whether longer hospital stay leads to reduction of
30-day readmission is yet to be determined. Further-
more, we could not exclude the possibility that some
patients were admitted to other hospitals, an inherent
limitation of this retrospective analysis that may lead to
underestimation of the readmission rates.

Although rehospitalizations of HF patients are fre-
guently due to congestion, a significant number of read-
missions are associated with cardiac and noncardiac
comorbidities.>®** It is noteworthy that the non-CV
causes comprised 43.3% of all readmissions during the
6-month follow-up in this study. Importantly, we found
that the 6-month mortality of the patients who were re-
admitted for non-CV causes within 30 days of discharge
was similar to those rehospitalized for CV causes. This
suggested that any causes of 30-day readmission in pa-
tients with HFrEF were relevant for HF prognosis and
should be given equal attention to prevent adverse out-
comes. A recent analysis of the CHARM studies (CHARM-

Added, CHARM-Preserved, and CHARM-Alternative) also
reported a similar risk of subsequent mortality in HF pa-
tients across the spectrum of EF, regardless of whether
they were first hospitalized for CV or non-CV causes.*®
Analysis of readmission in one institution may help
improve its efficiency and quality of care and facilitate
risk stratification based on patient characteristics. In this
study, the lack of beta blocker prescription on discharge
was an independent predictor of HF readmission. How-
ever, we should also note that patients in the readmis-
sion group were discharged with a higher average heart
rate, and a higher percentage of them had NYHA func-
tional class 3 or 4 upon discharge, indicating that many
of the readmitted patients had been discharged from
the index hospitalization without adequate deconges-
tion. So far, a robust and well-validated statistical model
for prediction of HF readmission or risk stratification is
not yet available.**?®
physiologic indicators of HF severity and serum makers
of neurohormonal activation foretell higher readmission
rates.’’*® Associated non-CV comorbidities, including
diabetes,*’™ renal dysfunction,**** anemia®® and pul-
monary disease,11 also increased HF or non-HF related
complications, including readmission. The inconsisten-
cies in data on readmission prediction may result from a
diverse patient spectrum and other non-measurable life
events that dominate the clinical variables from the
large administrative database. Nevertheless, given the
high prevalence of HF comorbidities and their associa-
tion with readmission and outcome, addressing the
non-CV comorbidities is still an important adjunct to the
multidisciplinary approach of HF management.

It has been demonstrated that

Limitations

This retrospective study had several inherent limita-
tions. First, it was conducted in a tertiary referral center
in Taiwan and only de novo HF patients with LVEF < 40%
were analyzed. These results could not be generalized to
the whole spectrum of HF patients because of potential
selection bias. A larger and multicenter registry is needed
to represent the epidemiology of HF readmission in Tai-
wan. Second, despite the extensive effort to identify all
readmissions, some readmissions to other hospitals may
not be recorded. Third, psychosocial and/or social eco-
nomic factors were not analyzed in this study. Further-
more, the patient number was relatively small, and only
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one independent predictor of readmission was derived
from the multivariate analysis. This result may be a
chance finding and could not allow for the development
of a risk prediction model.

CONCLUSIONS

The readmission rates in de novo HF patients with
LV EF < 40% in this study were 10.9% and 27% at 30 and
6 months, respectively. The readmitted patients had a
higher mortality rate than the non-readmitted patients
upon 6-month follow-up. The patients surviving the CV
or the non-CV readmissions within 30 days of discharge
had a similar mortality rateat the end of follow-up.
These results underscored the importance of reducing
readmission as a means to improve HF outcome. The
high burden of HF comorbidities and the association
with readmission rate and mortality also underscored
the idea that addressing the non-CV comorbidities should
serve as an adjunct to the multidisciplinary approach of
HF management.
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