Readmission in Patients With Chronic Heart Failure
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SUMMARY

Patients with chronic heart failure (CHF) are frequently readmitted to the hospital due to disease progression. Al-
though a shorter 6-minute walk distance (MWD} is correlated with poor prognasis, 6MWD is not considered a clinical
indicator for predicting hospital readmission.

We investigated whether MWD measured at the time of hospital discharge predicted readmission due to heart fail-
ure in CHF patients.

Patients admitted to the hospital for the first time due to heart failure were enrolled. After SMWD was measured at
discharge, patients were followed-up for 3 years. Clinical characteristics, 6MWD and readmission due to heart failure
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were evaluated in 252 patients (68.5 = 11.8 years old, 162 males). Significant factors that affected readmission were ex-
gracted and cut-off values were determined using multivariate logistic regression analysis and receiver operating charac-
teristic curves.

Of 252 CHF patients, 103 were readmitted within 3 years. 6MWD at the time of discharge was significantly shorter
in readmitted patients than non-readmitted patients (P < 0.001) and was a significant predictor of readmission (P <
0.001). The odds ratio for readmissiott was 122 (P < 0.001) with each 10-meter decrease in 6MWD. The 6MWD cut-off
value was determined to be 390 meters, with a sensitivity of 0.75 and a specificity of 0.77.

6MWD measured at the me of discharge is an independent predictor of hospital readmission in CHF patients,
with a cut-off value of 390 meters. (Int Heart § 2014, 55: 331-336)
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Table 1. Patient Characteristics

. Total Male Female P
Nurmber of patients 252 162 90
Age (years) 685113 675109 704119 NS
Height (m) 1.59+0.1t 1.64 +0.09 153 £0.06 P <0.005
BNP (pg/mL) 093 + 831 1021 + 809 957 + 870 NS
LVEF (%) 334£128 319+116 41.9x134 P <0001
Primary diseases NS
Ischemic heart disease 7T (30.6%} 57 (33.2%) 20(22.2%)
Valvular heart discase 50 (19.8%) 24 (14.8%) 26(28.9%)
Cardiomyopathy 73 (29.0%) 55 (33.99%) 18 20.0%)
Hypertension 29 (11.5%) 15(9.3%) 14 (£5.6%)
Others 23 (2.1%) 11 (6.8%) 12 (13.3%)
NYHA functional classification ar admission NS
Class I 43(17.1%) 32(82.7%) 11 (44%)
Class IV 209 (32.9%) 130 (51.6%) 79(31.3%)
| NYHA functional classification at discharge
1 Class T 218 (86.50F) 144 (57.1%) 74 (29 4%) NS
Class IE 34 ([3.5%) 18 (1.1%) 16 (6.4%)
MWD (m} 4014792 4183754 369.8+76.7 P <0001
Duration of hospitalization (days) 1842131 179+122 187144 NS
No. of readmitted patients 103 64 39 NS
Cumulative readmission rate 405% 39.5% 433% NS

Daa are presented as mean + SD. M indicates meters; LVEF, left ventricular ejection fraction; MWL, 6-minute wakk dis-
tance; BNP, plasina brain nawiuretic peptide; and NYHA, New York Heart Association.

Table IL. Characteristics of Readmitted and Non-Readmittied Patients

Readimitied patienis Not-readraitted patients P

Number of patients 103 149
Male / Female 64739 98/51 NS
Age (years) 700102 69.6+12.0 NS
Height {(m) 1.56 £ 0.12 1.62x0.11 NS
BNP (pg/mlL.) 058 + 655 1,009 £ 963 NS
LVEF (%) 44115 361137 NS
Primary discases NS

Fschemic heart disease 38 (36.9%) 39 (36.9%)

Valvular heart disease 23 (22.3%) 27 (18.1%)

Cardiomyopathy 26 (25.2%) 47{31.5%)

Hypertension 6 (5.8%) 23 (15.5%)

Others 13(9.7%) 13(8.7%)
NYHA functional classification at admission NS

Class [ 19(7.5%) 24 (9.5%)

Class TV 97 (38.5%) 112 (44.53%)
NYHA functional classification at discharge P05

Class 1F 83 (329%) 133 (53.6%)

Class T 20(7.9%) 14 (5.6%)
MWD () 3772573 4378 x709 P <0001
Duration of hospitalization (days) 194 +162 [82+ 144 P <005

Data are presented as mean = SD, m indicares meters; LVEF, left venteicular gjection fraction; 6MWD, 6-minute walk dis-

tance; BNP, plasma brain nawiuretic peptide; and NYHA, New York Heart Association.

60 -

40 -

0 -

Cumulative readmlssion rate

o i 2 ) 3 years
Years after haspital discharge

Figure 1. Cumulative readmission zace in CHF patients within 3 years of
hospital discharge. CHF indicates chronic heart failure.
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Figure 2. Significant predictors and odds ratos for readmission as as-
sessed by multivariate logistic regression analysis. Multiveriate logistic re-
gression analysis extracted 6MWD at hospital discharge, age and EVEF as
significant independent limiting factors of readmission due 1o CHE, CHE
indicates chronic heart failure. SMWD; 6-minute walk distance, LVEF,
left ventricular ejection fraction, NYHA; New York Heart Association;
and CI, confidence interval.

Tabte IIL. Model fit Accessed by Hosmer-Lemeshow Test

Limiting factors fi 2
e adc;nissiarns o X P Predictive value
6MWD 1349 P =096 74.6%
6MWD and age 593 P=06335 754%
6MWD, age and LVEF i8.82 P=0016 T1.5%

6MWD indicates 6-minute walk distance and LVEF, left ventricular gjec-
tion fraction.
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Figure 3. ROC curve to predict readmission using SMWD. The AUC for
SMWD at discharge was 0.84 in CHF patients {P < 0.001), with 390 me-
ters as the optimum 6MWD cut-off vatue. ROC indicates receiver operar-
ing characteristic; 6MWD, 6-minute walk distance; AUC, area under the
ROC curve; and CHF, chronic heart failuee,

Table IV. Actual Number of Readmiited and Non-Readrnitted Patients
Using the MWD Cut-Off Value

6MWD cut-off value  Readmitted padents  Non-readmitted patients

MWD = 390 meters 80 (31.8%) 33(13.1%)
6MWD > 390 meters 23 (9.1%) 116 (46.0%)

¥ = 66.24 (P < 0.001). MWD indicates 6-minute walk distance.




