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Original article

Association of the induction of a self-care management system with
1-year outcomes in patients hospitalized for heart failure

(A) A composite of all-cause death or HF readmission

1.0
8 Non-induction groups
€ o8 Induction groups
.-
Q os
® Unadjusted HR: 0.62 (0.40-0.96), p=0.031
Z 04
3
=3
g 02
=
O ia Log rank p=0.031

60 120 180 240 00 360
Interval after discharge (days)

o

Interval 0 cay 180 days 1 year

N of patients wilh ai least 1 event

N of patents at sk 153 106 86
Cumuiative ncidence (%) 246

N of pahents with at least 1 evenl

N of patents at sk 153 122 93
Cunwiative ncidence (%} 128 245

(B)

Cumulative incidence

1.0

0.8

0.6

04

0.2

0.0

All-cause death

Non-induction groups
- [nduction groups

Unadjusted HR: 0.87 (0.41-1.83), p=0.714

Log rank p=0.715
pr—
&0 120 180 240 300 360
Interval after discharge (days)

Interval CGday 180 days 1 year

N of paberts with at least 1 event

N of patients at nsk 153 133 123
Cumuative incigence (%) 106

N of patients with af keast ) event

N of patierts & risk 133 136 1'19
Cumusative incidence (%) 28 94

()

Cumulative incidence

04

0.2

0.0

HF readmission

Non-induction groups
Induction groups

Unadjusted HR: 0.51 (0.31-0.84), p=0.008

Log rank p=0.008

¢ 60 120 180 240 300 360
Interval after discharge (days)

imerval 0 cay 180 days 1 your
N of patents wih o least 1 event E3l 43
N of patents al rek 153 105 L]
Cumulstve incdence (%) 214 308
N of patents wih o leas! | event 1% 24
N of patents af rak 153 122 s8
Cumuistve incdence (%) 106 17.7

J Cardiol. 2021 01; 77(1):48-56.
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Background
A HF self-monitoring system (Nakane et al., J Cardiol, 2021) was
introduced in Oita Prefecture (population ~1.2 million; aging rate 34%)
in December 2020 to support early care. However, identifying high-risk
patients remains essential.

Purpose
We evaluated clinical profiles of patients who were hospitalized for HF
or died after receiving education using the HF Self-Management Form.

From December 2020 to May 2024, data were retrospectively collected
from 1,231 patients at 13 heart catheterization hospitals in Oita
Prefecture using the HF self-management sheet. Points were assigned
as follows: 5 for dyspnea at rest, 4 for heart rate >120 bpm, 3 for sudden
weight gain, and 1 for HF symptoms (e.g., exertional dyspnea, edema,
cough, or poor appetite). The total score guided patients on when to
seek hospital care. Patients were classified into event (HF admission or
all-cause mortality) and non-event groups. Multivariable logistic
regression identified predictors of adverse outcomes.

Table2. Univariate and multivariable logistic regression analysis of the
events of HF rehospitalization and all-cause mortality

Figure1. “HF Points”
self-care management system

wofu v (v fn e w s nly |u

vl e fs v fu e fufy Wiy e

v s v [n [ [w v fn [x fw v [w

=5 points €o tc the Emergency Room immediately
4 points Visit outpatient clinic today or tomorrow
3 ponts Schecule & hospital vistt within one week

Symptomsonly  Contact home doctor or clinic physician

Nakane et al., Journal of Cardiology, 2021

Evaluation of Heart Failure Management and Outcomes Using Self-Monitoring System in a Rural Japanese City
Keisuke Yonezu', Yoichi Tatsukawa?, Hirochika Yasamasaki', Takuto Zaizen?, Shotaro Saito’, Mitsuaki Hara3, Keisuke Takahashi4, Satohiro Kodama?, Takahiro Ono®, Kazuhiro Masutomo?, Hirofumi Zaizen?®, Seiki Nobe?, Osamu
Yoshiga'®, Masaki Inoue™, Naohiko Takahashi' —With the Support and Collaboration of Osaka Stops Heart Failure (OSHEF) -
1. Department of Cardiology and Clinical Examination, Faculty of Medicine, Oita University, Oita, Japan 2. Social Medical Corporation Sekiaikai Daitou-Yotsuba hospital 3. ORINAS Visiting Nursing Station ORINAS 4. Almeida Memorial Hospital 5. Department of
Rehabilitation, Oita university Hospital, Yufu, Oita, Japan 6. Medical Corporation Yushinkai Heart Clinic 7. Usuki Cosmos Hospital 8. Oita Koseiren Tsurumi Hospital 9. Kunisaki City Hospital 10. Yoshiga Cardiovascular Clinic 11. Sugitani Clinic

Table1. Patient characteristics and outcomes between two groups

Univariate Multivariable

0Odds ratio 95% CI p value 0Odds ratio 95% ClI p value
Age 280 237 1.87-3.00 < 0.0001 1.36 1.02-1.82 0.0379
Male (vs. female) 1.05 0.92-1.20 0.4284
Low BMI (< 18.5) 1.73 1.30-2.28 0.0001 1.36 1.03-1.81 0.0317
F:f;;;:”“s 178 142-222  <0.0001 1.47 114-189  0.0032
Self-description 0.41 0.32-0.57 < 0.0001 0.69 0.50—-0.94 0.0189
Living alone 1.12 0.86—1.46 0.3963
Initial NYHA 3—4 _ _
(vs. NYHA 1-2) 1.65 1.32—-2.06 0.0001 1.40 1.08 -1.82 0.0016
LVEF < 40% (vs. —
> 40%) 0.90 072-112 03568
IHD 0.75 0.54-0.98 0.0357 0.99 0.73-1.35 0.9568
Initial eGFR < 60 203 153-2.70 < 0.0001 187 131-2.67  0.0006
ml/min/m2
Hb < 13.0 g/di* 2.23 1.76-2.85 < 0.0001 1.65 1.24-2.19 0.0005
NT-proBNP _ _
>3416 pg/ml* 1.82 1.44-2.31 < 0.0001 1.73 1.33—-2.26 < 0.0001
Ekzie! Imelers el 214 172-269 < 0.0001 1.65 128-214  0.0001
discharge <80
Dementia 2.03 1.40—-2.93 0.0002 1.01 0.68—1.58 0.8086

Figure2. Patient flow chart
1508 consecutive patients using the Heart

Failure Point System in Oita Prefecture
from December 2020 to May 2024

Excluded:
Clinic or hospital without cardiac
catheterization facilities (n = 277)

|

| Study population (n = 1231) |

[— Event group (n = 308, 25%)
Rehospitalization for heart failure (n = 188;
30-day: 3%,180-day: 12%,1-year: 16%)
All-cause mortality failure {n = 120)

Data were expressed as median (25th to 75th percentile) for continuous variables, or as numbers and percentages for categorical
variables. * Cutoff was derived from ROC analysis. Odds ratio and the 95% confidence interval (Cl) were calculated.

— Non-event group (n = 923, 75%) |

All (n = 1231) Event (n = 308) Non-event (n = 923) p value
Age, years 79 (70— 86) 84 (77—89) 78 (68— 84) <0.0001
Male, n (%) 710 (58) 169 (55) 139 (45) 0.258
BMI, kg/m? 224 (20.0—25.1) 21.5(19.1-23.9) 22.7 (20.4—25.4) < 0.0001
Systolic blood pressure, mmHg 123 (108 —139) 119 (105—139) 124 (109 —139) 0.1006
Heart rate, bpm 77 (66 —90) 75 (64—88) 77 (66 —91) 0.0914
Sinus rhythm, n (%) 756 (61) 147 (48) 609 (66) < 0.0001
Introduction in hospitalization, n (%) 1132 (92) 287 (93) 845 (92) 0.3988
Self-description of notes, n (%) 1029 (83) 227 (74) 802 (87) < 0.0001
Living alone, n (%) 259 (21) 70 (23) 189 (20) 0.0148
Needs support or nursing care, n (%} 269 (22) 97 (31) 172 (19) < 0.0001
Clinical Frailty Score 3(2-5),n=730 4(3-6),n=158 3(2—4),n=572 < 0.0001
Handgrip strength 22 (16—29), n =526 18 (14—24), n = 110 23 (17—30), n =416 < 0.0001
Involvement in hobby-related activities, n (%) 352 (41), n = 867 56 (31), n =183 296 (43), n = 684 0.0022
Initial NYHA 3 or 4, n (%) 547 (49), n = 1125 171 (61) , n =282 376 (45), n =843 < 0.0001
LVEF, % 47 (31-62) 48 (35—63) 47 (33-61) 0.0932
HFrEF, n (%) 504 (41) 124 (40) 380 (41) 0.7894
Ischemic heart disease (IHD), n (%) 327 (26) 68 (22) 259 (28) 0.0441
Chronic kidney disease (CKD), n (%) 815 (66) 246 (81) 569 (62) < 0.0001
Dementia with anti-dementia drugs, n (%) 87 (8), n = 1052 31 (12), n= 265 56 (7), n =787 0.0276
Hemoglobin (initial), g/dl 12 (11— 14) 12 (10—13) 13 (11—14) < 0.001
HbA1c (initial), % 6.0 (5.7-6.5) 6.1 (5.8-6.6) 6.0 (5.7-6.5) 0.2053
Serum creatinine (initial), mg/d| 1.1(0.8—1.4) 1.35 (1.01—1.83) 0.99 (0.81—1.31) < 0.0001
NT-proBNP (initial), pg/ml 2377 (931 —5548) 4635 (2174 —10578) 1898 (698 —4616) < 0.0001
Barthel Index at discharge 95 (80—100) 85 (70—100) 95 (80— 100) < 0.0001
Clinical outcome
Follow-up period, months 12.0 (4.0—20.0) 15.0 (7.0—24.0) 11.5 (4.0—19.0) < 0.0001
Latest NYHA 3 or 4, n (%) 85 (6.9) 67 (22) 18 (2) < 0.0001
Hemoglobin (latest), g/dl 12 (11-14) 11 (10-13) 13 (11—14) < 0.001
Serum creatinine (latest), mg/dl 1.1 (0.9—-1.6) 1.53 (1.17—2.25) 1.06 (0.86—1.38) < 0.0001
NT-proBNP (latest), pg/ml 899 (336 —2450) 3002 (1078 —9092) 710 (238 —1668) < 0.0001
Discontinuation of the check-sheet, n (%) 252 (20) 152 (49) 100 (11) < 0.0001
All-cause mortality, n (%) 120 (48), n = 252 120 (100) 0(0)
Relocation or transfer, n (%) 79 (31), n =252 20 (7) 59 (7)
Latest prescribed medications
ACE/ARB/ARNI, n (%) 748 (61) 144 (47) 604 (65) <0.0001
B1-blocker, n (%) 838 (68) 191 (62) 647 (70) 0.0091
MRA, n (%) 677 (55) 158 (51) 519 (56) 0.1456
SGLT2i, n (%) 655 (53) 154 (50) 501 (54) 0.2103
Oral loop diuretics, n (%) 664 (54) 222 (72) 442 (48) <0.0001
Oral antiplatelet agents, n (%) 67 (22) 67 (22) 283 (31) 0.0027
Oral anticoagulants, n (% 162 (53 162 (53 386 (42 0.0012

Summary
Among 1,231 patients (median age 79, 58% men), 25% experienced HF hospitalization or death during 12-month
follow-up. Event group patients were older, frailer, had lower BMI, more CKD, and higher NYHA class. They showed
reduced physical function, self-monitoring, and social engagement. Key predictors of events included age 280, low
BMI, non-sinus rhythm, NYHA class 3—-4, CKD, anemia, elevated NT-proBNP, and low Barthel Index at discharge.

Conclusions

In this aging rural region, 80% of patients continued HF self-monitoring. However, those with older age, low BMI,

non-sinus rhythm, advanced NYHA class, CKD, anemia, elevated NT-proBNP, or lower Barthel Index were at higher
risk for HF hospitalization or mortality. Targeted interventions may improve outcomes in these high-risk subgroups.
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I5E

£/ (n=1231)

4 ~R> B (n=308)

AN NBE (n=923)

p value
fFEs (%) 79 (70-86) 84 (77-89) 78 (68—84) < 0.0001
B4 (%) 710 (58) 169 (55) 541 (59) 0.258
BMI (kg/m?2) 22.4 (20.0-25.1) 21.5 (19.1-23.9) 22.7 (20.4-25.4) < 0.0001
UNFEEAIMAE (mmHg) 123 (108-139) 119 (105-139) 124 (109-139) 0.1006
03AE8 (bpm) 77 (66—90) 75 (64—88) 77 (66—91) 0.0914
EERE (%) 756 (61) 147 (48) 609 (66) < 0.0001
ABRFROECERRRKEA (%) 1132 (92) 287 (93) 845 (92) 0.3988
BEieH (%) 1029 (83) 227 (74) 802 (87) < 0.0001
HE (%) 259 (21) 70 (23) 189 (20) 0.0148
EXIE - EME (%) 269 (22) 97 (31) 172 (19) < 0.0001
TJLAIINAO7 (thifE) 3 (2-5) 4 (3-6) 3(2-4) < 0.0001
iEN (kg) 22 (16-29) 18 (14-24) 23 (17-30) < 0.0001
mIKEENSD D (%) 352 (41) 56 (31) 296 (43) 0.0022
#ZEBNYHA 3F7z(34 (%) 547 (49) 171 (61) 376 (45) < 0.0001
LVEF (%) 47 (31-62) 48 (35-63) 47 (33-61) 0.0932
HFrEF (%) 504 (41) 124 (40) 380 (41) 0.7894
MRS (%) 327 (26) 68 (22) 259 (28) 0.0441
EMHEEE (CKD) (%) 815 (66) 246 (81) 569 (62) < 0.0001
RAME CARET) (%) 87 (8) 31 (12) 56 (7) 0.0276
MzZ\_ATI/OE> (g/dL) 12 (11-14) 12 (10-13) 13 (11-14) < 0.001
#zZBsHbALC (%) 6.0 (5.7-6.5) 6.1 (5.8—6.6) 6.0 (5.7-6.5) 0.2053
M2/ ILF7F=> (mg/dL) 1.1 (0.8—1.4) 1.35 (1.01-1.83) 0.99 (0.81-1.31) < 0.0001
#ZENT-proBNP (pg/mL) 2377 (931-5548) 4635 (2174-10578) 1898 (698-4616) < 0.0001
iBkEiFBarthel Index 95 (80-100) 85 (70-100) 95 (80-100) < 0.0001
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IEE 2t (n=1231) | A~A> M (n=308) [EA A N8 (n=923)] p value
EErEIR (B) 12.0 (4.0-20.0) 15.0 (7.0—24.0) 11.5 (4.0—19.0) < 0.0001
EENYHA 3%/ (34 (%) 85 (6.9) 67 (22) 18 (2) < 0.0001
BEENESOE> (g/dL) 12 (11—14) 11 (10—13) 13 (11—14) < 0.001
BERIL7F=> (mg/dL) 1.1 (0.9-1.6) 1.53 (1.17—2.25) | 1.06 (0.86—1.38) < 0.0001
ELANT-proBNP (pg/mL) 899 (336-2450) |3002 (1078-9092) | 710 (238-1668) < 0.0001
DFRERA > NACEEAEORIE (%) 252 (20) 152 (49) 100 (11) < 0.0001
STEERET (%) 120 (48), n=252 120 (100) 0 (0)
5= - Bl (%) 79 (31), n=252 20 (7) 59 (7)
BT DHNPRE
ACEBB=5:/ARB/ARNI (%) 748 (61) 144 (47) 604 (65) < 0.0001
BIEMTEE (%) 838 (68) 191 (62) 647 (70) 0.0091
MRA (SXRSILILFIA RSBMHRENE) (%) 677 (55) 158 (51) 519 (56) 0.1456
SGLT2PEZEE (%) 655 (53) 154 (50) 501 (54) 0.2103
ROJL—TFIRE (%) 664 (54) 222 (72) 442 (48) < 0.0001
ROV IVRE (%) 350 (28) 67 (22) 283 (31) 0.0027
ROVUREE (%) 548 (45) 162 (53) 386 (42) 0.0012

(1. BEE=R

B KLUERIROEFREILER)

A RIRRE (3825-75/\—t>51)L) T, ATTVEREHEELVEIE (%) TRUE.
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(R2. DAEBARSIUERIFEREFLTICEAT DIEEES IUVEEEOS X5+ v I OlIEH#T)

pigillESES HZEE=A4wv XLt (95%CI) HZESpiE | ZEEAYVAL (95%CI) | ZX=EplE
15 >805% 2.37 (1.87-3.00) <0.0001 1.36 (1.02-1.82) 0.0379
B (vs. ) 1.05 (0.92-1.20) 0.4284

{&BMI (<18.5) 1.73 (1.30-2.28) 0.0001 1.36 (1.03-1.81) 0.0317
IR 1.78 (1.42-2.22) <0.0001 1.47 (1.14-1.89) 0.0032
BoE# (vs. IEESTH) 0.41 (0.32-0.57) <0.0001 0.69 (0.50-0.94) 0.0189
e 1.12 (0.86-1.46) 0.3963

WZEENYHA 3-4 (vs. 1-2) 1.65 (1.32-2.06) 0.0001 1.40 (1.08-1.82) 0.0016
LVEF <40% (vs. =40%) 0.90 (0.72-1.12) 0.3568

B RS (IHD) 0.75 (0.54-0.98) 0.0357 0.99 (0.73-1.35) 0.9568
eGFR <60 ml/min/1.73m2 2.03 (1.53-2.70) <0.0001 1.87 (1.31-2.67) 0.0006
ANEJOE> <13.0 g/dL* 2.23 (1.76-2.85) <0.0001 1.65 (1.24-2.19) 0.0005
NT-proBNP >3416 pg/mL * 1.82 (1.44-2.31) <0.0001 1.73 (1.33-2.26) <0.0001
Barthel Index <80 (ERRES) 2.14 (1.72-2.69) <0.0001 1.65 (1.28-2.14) 0.0001
SRAIVEE 2.03 (1.40-2.93) 0.0002 1.01 (0.68-1.58) 0.8086

* 13w RATHEFROCEFICK DER UTz. Aw XS XUVI5%ERXRA (CI) 2&EH U
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(F&H)

1,231 D REE (FipPRIE795%. BES58%) D55, 12K BARDEHHEARIH (C
25% MDA RICKDARTZ(FHRTZEZEER LT, AR MEE. FEANRD RFELEART
S CIL 1)L # <, BMIDMEL< . CKDEEBMDOEHNE K. NYHASDFEEEM > /e,
BAtEE. BE2EZY YT DER. ASMEHODAVWINEERTLTULE, AR~
DEZRTFRHRTF(E. 80mA LDFin. EKBMI. IERGEARE. #¥ZENYHADZ E3~4,
CKD. EIl. NT-proBNPEIE (#):28F >3416 pg/mL) . EFEEdBarthel Index{&i&
Toholz,

(¥558)

S b NEDBARDOMAEHICHWNT, ODAELBESEZSYY > JI(FI80%DEE Tkl
nrent,. =in. {KBMI. ENYHAZD%HE., CKD. EM. ¥ZZ2KENT-proBNPEIE. EFchks

Barthel Index1fﬁ1'ﬁd)$%(thF(L_ctéllbnbﬁlitﬂ)'J7\/773\ Moz, CNBI\1UX
DBECITDEFNITAICKD., ERIFOREHNEFIND,
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