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Abstract: [ Objective] This study examined KCCQ symptom score trajectories during the vulnerable phase of heart
failure and their association with readmission within 6 months. [ Methods] This prospective cohort study included 1 109

patients hospitalized for chronic heart failure at a tertiary hospital in Nanchang, China, between August 2020 and July
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2025. KCCQ scores were assessed at six time points: day 3 after admission, discharge, and 1, 2, 3, and 6 months after
discharge. Group—based trajectory modeling was used to identify patterns of change in KCCQ scores. Multiple logistic
regression was used to assess the association between trajectory membership and readmission risk.[ Results] During follow—
up, 229 patients were readmitted, accounting for 20.6% of the cohort. Four KCCQ trajectories were identified : persistently
declining scores (n=228, 20.6%) , persistently improving scores (n=110, 9.9%) , stable intermediate scores (n=545,
49.1%), and stable high scores (n=226, 20.4%). Compared with the stable intermediate group, the persistently declining
group had a higher risk of readmission in the fully adjusted model (OR=2.099, 95% CI: 1.027 - 4.315, P=0.043) ,
whereas the stable high—score group had a lower risk (OR=0.260, 95% CI: 0.127 - 0.494, P<0.001). The association
between the persistently improving trajectory and readmission was not statistically significant (OR=0.614, 95% CI: 0.306
- 1.154, P=0.147).[Conclusions] KCCQ symptom score trajectories during the vulnerable phase of heart failure show
marked heterogeneity and are associated with readmission within 6 months. A persistently declining trajectory is associated
with higher readmission risk, whereas a stable high—score trajectory is associated with lower risk. Longitudinal monitoring

of KCCQ score changes may help inform post—discharge risk stratification and follow—up management in patients with heart

failure.
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Table 1 Baseline characteristics of patients with heart failure and comparison between readmission groups

[n(%),M(P,-P,,) ]

Variable Overall Readmission 0 Readmission 1
(n=1109) (n=880) (n=229)
Gender 0.38
Male 658(59) 528(60) 130(57)
Female 451(41) 352(40) 99(43)
Education level 0.76
Primary school and below 441(40) 349(40) 92(40)
Middle School 148(13) 122(14) 26(11)
High school/vocational school 344(31) 269(31) 75(33)
University and above 176(16) 140(16) 36(16)
Hypertension 0.53
No 304(27) 245(28) 59(26)
Yes 805(73) 635(72) 170(74)
Stroke 0.20
No 1046(94) 834(95) 212(93)
Yes 63(6) 46(5) 17(7)
Coronary heart disease <0.01
No 1028(93) 830(94) 198(86)
Yes 81(7) 50(6) 31(14)
Atrial fibrillation 0.14
No 1032(93) 824(94) 208(91)
Yes 77(7) 56(6) 21(9)
Peripheral edema <0.01
No 749(68) 623(71) 126(55)
Yes 360(32) 257(29) 103(45)
NYHA 0.06
I 44(4) 41(5) 3(1.31)
II 336(30) 273(31) 63(28)
I 478(43) 373(42) 105(46)
v 251(23) 193(22) 58(25)
Diabetes 0.04
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gk
Variable Overall Readmission 0 Readmission 1
(n=1109) (n=880) (n=229)
No 936(84) 753(86) 183(80)
Yes 173(16) 127(14) 46(20)
Agelyears 71(59,78) 71(60,79) 73(58,77) 0.83
Prior HF hospitalizations/times 12(8,18) 10(8,16) 13(9,21) <0.01
BNP at admission/(pg/mL) 1988(1369,4100) 1851(1341,4011) 2630(1734,4325) <0.01
HR at discharge/(beats/min ) 71(63,80) 71(62,80) 74(66,81) <0.01
Serum sodium at discharge/(mmol/L) 139(135,142) 139(136,142) 136(129,141)  <0.01
Baseline KCCQ score/points 87(79,92) 87(79,92) 87(78,91) 0.58
HR at 3 months post-discharge/ (beats/min) 78(67,87) 76(65,82) 88(87,95) <0.01
Serum urea at discharge/(mmol/L) 9(8,12) 9(8,11) 10(8,14) <0.01
EF classification 0.51
HFEF(<40%) 289(26) 223(25) 66(29)
HFmrEF(41%-49%) 643(58) 513(58) 130(57)
HFpEF(>50%) 177(16) 144(16) 33(14)
LVEF/% 45(40,48) 45(40,48) 44(40,47) 0.05

HR: heart rate; KCCQ: Kansas City Cardiomyopathy Questionnaire; BNP: B-type natriuretic peptide; NYHA : New York Heart Association func-

tional classification; LVEF : Left ventricular ejection fraction.
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Table 2 Class prevalence and average posterior probabilities of the optimal four—trajectory model

Persistently declining

Persistently improving

Stable high—score

Value Stable intermediate

group group group
Group_rate 0.206 0.099 0.491 0.204
AvePP 1.000 0.998 0.996 0.998

AvePP: average posterior probability.
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Table 3 Multiple logistic regression and subgroup analysis of KCCQ score trajectories and readmission risk

Crude Model 1 Model 2
Stratification
) Trajectory group n Events
variable OR(95% CI) P OR(95% CI) P OR(95% CI) P
Persistently declining 2.958 3.122 2.099
228 95 <0.001 <0.001 0.043
group (2.110-4.152) (2.203-4.435) (1.027-4.315)
Persistently improving 0.555 0.544 0.614
110 13 0.061 0.054 0.147
group (0.287-0.995) (0.281-0.978) (0.306-1.154)
Total
Stable intermediate
545 106 Ref Ref Ref
group
Stable high—score 0.294 0.296 0.260
226 15 <0.001 <0.001 <0.001

group

(0.161-0.503)

(0.162-0.507) (0.127-0.494)
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Crude Model 1 Model 2
Stratification
) Trajectory group n Events
variable OR(95% CI) P OR(95% CI) P OR(95% CI) P
Persistently declining 3.429 3.713 8.837
39 18 0.001 0.001 0.018
group (1.652-7.118) (1.734-8.001) (1.501-56.836)
Persistently improving 0.500 0.474 0.573
27 0.279 0.25 0.42
Hypertension group (0.142-1.756) (0.107-1.482) (0.122-1.982)
(0)
Stable intermediate
175 35 Ref Ref Ref
group
Stable high—score 0.200 0.192 0.176
63 3 0.010 0.008 0.011
group (0.059-0.676) (0.045-0.567) (0.038-0.598)
Persistently declining 2.895 3.074 1.735
189 71 <0.001 <0.001 0.184
group (1.963-4.271) (2.057-4.617) (0.772-3.933)
Persistently improving 0.577 0.576 0.629
83 10 0.129 0.129 0.238
Hypertension group (0.284-1.173) (0.267-1.127) (0.278-1.314)
(1)
Stable intermediate
370 71 Ref Ref Ref
group
Stable high—score 0.335 0.338 0.287
163 12 0.001 0.001 0.002
group (0.176-0.636) (0.170-0.621) (0.123-0.606)
Persistently declining 2.265 2.537 1.739
82 28 0.002 0.001 0.306
group (1.347-3.810) (1.465-4.347) (0.600-5.016)
Persistently improving 0.531 0.549 0.545
83 9 0.092 0.112 0.138
Peripheral group (0.255-1.108) (0.246-1.097) (0.232-1.167)
Edema(0)
Stable intermediate
408 76 Ref Ref Ref
group
Stable high—score 0.348(0.188- 0.350 0.324
176 13 <0.001 0.001 0.005
group 0.646) (0.180-0.629) (0.142-0.686)
Persistently declining 3.025 3.177 2.738
146 67 <0.001 <0.001 0.081
group (1.799-5.086) (1.873-5.495) (0.898-8.665)
Peripheral
. Persistently improving 0.620 0.598 0.889
Edema(1) 27 4 0.410 0.384 0.852
group (0.199-1.932) (0.163-1.743) (0.229-2.838)
Stable intermediate
137 30 Ref Ref Ref

group
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Crude Model 1 Model 2
Stratification
) Trajectory group n Events
variable OR(95% CI) P OR(95% CI) P OR(95% CI) P
Stable high—score 0.149(0.0234- 0.160 0.159
50 0.011 0.015 0.02
group 0.647) (0.025-0.565) (0.024-0.611)
Persistently declining 2.799 2.829 2.562
79 32 0.001 0.0 0.203
group (1.513-5.179) (1.515-5.350) (0.601-11.137)
Persistently improving 0.493 0.593 0.731
28 3 0.275 0.371 0.617
HFEF group (0.139-1.755) (0.151-1.769) (0.177-2.346)
(<40%) Stable intermediate
138 27 Ref Ref Ref
group
Stable high—score 0.411 0.462 0.481
44 4 0.117 0.13 0.261
group (0.135-1.248) (0.140-1.236) (0.115-1.680)
Persistently declining 3.384 3.782 2.945
134 57 <0.001 <0.001 0.028
group (2.162-5.298) (2.348-6.141) (1.128-7.803)
Persistently improving 0.620 0.589 0.814
67 8 0.237 0.194 0.645
HFmrEF group (0.280-1.370) (0.247-1.246) (0.321-1.878)
(41%-49%) Stable intermediate
312 56 Ref Ref Ref
group
Stable high—score 0.340 0.344 0.308
130 9 0.004 0.005 0.006
group (0.163-0.710) (0.154-0.689) (0.125-0.680)
Persistently declining 2.087 1.856 0.609
15 6 0.204 0.282 0.725
group (0.671 6.491) (0.587-5.582) (0.033-9.228)
Persistently improving 0.482 0.588 0.297
15 2 0.359 0.441 0.207
HFpEF ( > group (0.101-2.294) (0.111-2.110) (0.028-1.844)
50%) Stable intermediate
95 23 Ref Ref Ref
group
Stable high—score 0.125 0.161 0.041
52 005

group

(0.028-0.555)

(0.032-0.528)

(0.000-0.438)

Model 1 adjusted for sex, age, and education level. Model 2 adjusted for all variables in Model 1 plus serum sodium at discharge, number of prior

heart failure hospitalizations, BNP at discharge, heart rate at discharge, serum urea at discharge, NYHA, diabetes, stroke, coronary heart disease,

and atrial fibrillation.

HE— 24 BF 53 BUSEAT 43 J2 438, 9146 30 030
ST EF BRI Z B BEAER . SR BN, T
HFrEF . HFmrEF #1 HFpEF =M E4H h , KCCQ #Lik
5 ABE AU 18 156 7 1) AR — 30 AR h a4l
g W 4T BE4LAE HFEF (OR=2.799,95% CI.
1.513~5.179, P=0.001) fl HFmrEF (OR=3.384,

95% CI:2.162 ~5.298, P<0.001) # 4 & & F & ,
HFpEF 1 & Jt & #4# (OR=2.087,95% CI:0.671 ~
6.491, P=0.204) ; f& & /& 4> 241 7 HFmrEF (OR=
0.340, 95% CI: 0.163 ~ 0.710, P=0.004) Il HFpEF
(OR=0.125,95% C1:0.028 ~ 0.555, P=0.006) 7 JXU[5:

R . A TE R s MR K i AR )
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S5 AR PRV 2H P, KCCQ Bt 5 A Be AU, ) 5
W7 1) o A — 2, 1585 T BRI B4 7R FEABE A
B T i, AR 20 B A4 48 7% XU, A, 4% 341 52

HAEHB LS 28 L (3 P>0.05) , #2275 KCCQ
A 5 A XU 14 DG IR AE AN [] V28 b AR 3Ry
—5, PRANZERILIE 3,

Subgroup

OR (95% Cl)

Overall 545/106 228/95 11013 226/15 2,958 (2.110-4.148) .
EF classification

HFEF 138127 79132 2813 44i4 2.799 (1.513-5.179) e

HFmrEF 312/56 134/57 6718 13009 3.384(2162-5.298) —_

HFpEF 95/23 15/6 1512 5212 2,087 (0.671-6.491) —
Hypertension

No 175135 3018 213 6313 3429 (1.652-7.118) ——

Yes 37071 180177 83/10 163/12 2,895 (1.963-4.271) .
Peripheral edema.

No 408/76 82128 839 176113 2.265 (1.347-3.810) —

Yes 137730 146/67 274 5072 3.025 (1.799-5.086) ——
Age

<65 years. 186/42 54/19 38/6 91/6 1.861 (0.966-3.586) ——

>=65 years 35064 174176 7211 13509 3,575 (2.388-5.351) —
Gender

Male 339/65 121/48 60/5 138/12 2.772 (1.761-4.363) =

Female 206/41 107/47 508 88/3 3.152 (1.888-5.263)

Trajectory3 Trajectory1 Trajectory2 Trajectory 4

Trajectory 1 vs Trajectory 3

Trajectory 2 vs Trajectory 3 Trajectory 4 vs Trajectory 3 PaE  Pfor
OR (95% Cl) OR (95% Cl) interaction
0,555 (0.300-1.028) —— 0.294 (0.167-0.518) —— <0.001/0.061/<0.001

0.858
0.493 (0.139-1.755) e 0.411(0.1351.248) —— 0001/0.275/0.117
0,620 (0.280-1.370) ——+——  0:340(0.1630.710) — <0.001/0.237/0.004
0482(0101-2294)  ——=——— 0125(00280555) . 0.204/0.359/0.006

0.819
0,500 (0.142-1.756) e 0.200(0.0590.676) . <0.001/0.279/0.010
0577 (0.284-1.173) ——+—  0335(0.1760.636) — <0.001/0.129/<0.001

0.494
0,531 (0.255-1.108) ——=—  0348(0.1880.646) —— 0.002/0.092 /<0.001
0,620 (0.199-1.932) e 0.149(00340.647) — <0.001/0.410/0.011

0.332
0.643 (0.252-1.641) s 0.242 (0.099-0.593) e 0.063/0.356 / 0.002
0.496 (0.217-1.133) —_— 0.329 (0.159-0.682) ——— <0.001/0.096 / 0.003

0.383 (0.148-0.995)

0.767 (0.334-1.758)

0.401 (0.209-0.770)

0.142 (0.0430.472)

<0.001/0.049 /0.006

<0.001/0.530/0.001

0214

05 1 2 5 10

0102 05 1 2 oor 01 o051

Trajectories 1 through 4 correspond to the persistently declining group, persistently improving group, stable intermediate group, and stable high—

score group, respectively. The stable intermediate group (Trajectory 3) served as the reference. Data are presented as odds ratios (ORs) with 95%

confidence intervals. The size of each data point is proportional to the sample size of the corresponding subgroup. P values indicate comparisons

between each trajectory group and the reference group; P for interaction denotes the interaction between subgroup variables and trajectory groups.
B3 KCCQ Hifk55H NBe KUk € B i I 48 53 4 2R bR

Fig. 3 Forest plot of subgroup analyses for the association between KCCQ trajectories and readmission risk

fifi F 52 3 T E ##AF (ROC) il 42 3F Al T
KCCQ 343 (KCCQI ~ KCCQ6) A1 KCCQ # 5 %t F:
ABERUE B X 43 HEF1 . KCCQ1 2 KCCQ6 Lk T
1 A (AUC) i i Bisf ] 3228 8 3 i, KCCQ1 9 AUC
0.512 (95% ‘& {5 X [i] : 0.466 ~ 0.552) , KCCQ2 A
0.652 (95% ‘& {5 IX. 8] : 0.609 ~ 0.689) , KCCQ3 Jy
0.661 (95% & 1% IX.f] : 0.623 ~ 0.701) , KCCQ4 Jy
0.666 (95% & 1% X [ : 0.627 ~ 0.705) , KCCQ5 4
0.683 (95% & {7 X [i] : 0.644 ~ 0.720) , KCCQ6 A
0.671 (95% ‘& 15 IX [d] : 0.630 ~ 0.713) . KCCQ1 ~
KCCQ6 11 AUC Fifi B[] 44 522 T g a2, Bl v o
1 KCCQ P43 FE A BE AU 1) X 43 fi8 7 i AR bg i
KCCQ %3 7 7Rt — & 19 KURS: 43 2 0 {6, DL
BRFIA 1.

Ry it — 2L PPAl KCCQ B 78 I R KU 43 )2
FHE FAE S, ARBIFGE A Z2 PR 3R 437 T 1) 5 4 1 R A
A (Model 2)7F Sy B Al i PRAE AL, 7t FE il 240 A
KCCQ B3k 43 2 # A 1Y | L e A U X6 6 4~ A

FEABE XU 1Y X 5368 J1 7284k . 53R o, Al I R
BRI 5 6 > A N FEACBE RURSE 19 AUC 2 0.687
(95% CI1:0.646 ~ 0.727) , it A KCCQ #Lilk J5 AUC #
T+ 2 0.714(95% C1:0.677 ~ 0.750) , & 7/~ KCCQ #1
I8 AT Ry A G DR A B DR 38 22 AR AL A 1y AU 4
FEER(E4),

2.5 KCCQiF4rHIRCSH %

B il 784 57 7 R 25 40 T S s , AS () i 17 B5) 8] 55
KCCQ P-4 5 HE A BE KU 22 ] 2 AR 2R C &
SRS | BT R TP KCCQ PR BTG , FABE X
W e, ELAS TR PF 53 DX ) RS 28 A e B I 58 4 —
2, TLHE 2.

3 3tk
3.1 FERM

AWFFETIA T EELAT R I\ Pl Sk 48
MR AR T BE A [ I 1) £ R ) Sl 25 b A



s W IR AE TR PUL AL 0 ) R R S 1Y KCCQ AR PR/ B 5 A e RS 734 909

ROC curve
1.0
0.8
206
&
£
&
s 0.4
wn
0.2
—— Model2(AUC = 0.687 95%CI : 0.646-0.727
—— Model2+Trajectory(AUC = 0.714 95%CI: 0.677-0.750
0.0 baseline

0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity
4 KCCQHUTX 6 A B NBTTMHIEEM{EROC #hZk
Fig.4 ROC curves showing the incremental predictive

value of KCCQ trajectories for 6—-month readmission
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