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Main causes and predictors for recurrent hospital admissions among ambulatory
patients with chronic heart failure

Executive Summary- English :

Scientific Background

Heart failure (HF) is associated with a high morbidity and mortality risk, and inflicts a
heavy burden on healthcare systems, mainly due to recurrent hospital admissions (1).
Disease management programs have limited effectiveness in reducing recurrent hospital
admissions in HF patients, because most of these admissions are not due to HF
exacerbation. Effective interventions aimed at improving patient outcomes and reducing
the burden of potentially preventable hospital admissions should be based on local data
and should be tailored according to the patients' needs. Information on the frequency and

causes of recurrent hospital admissions among patients with HF in Israel is scarce.

Objectives
To identify patients with a similar profile of recurrent hospital admissions (according to

cause and frequency), and identify predictors for the individual profiles.

Methodology

The study cohort consisted of 1,360 community-dwelling HF patients insured by Maccabi
Health Services (MHS). These patients were included in a randomized clinical trial testing
the efficacy of a disease management program in reducing recurrent hospital admissions
and mortality. The study intervention did not prove to be more effective than usual care in
reducing recurrent hospital admissions or mortality (2). Information on demographic and
clinical characteristics and patient physical functional capacity was collected by study
nurses at 10 HF centers across Israel, and from MHS electronic databases (2). For the

current study, all discharge summaries of hospital admissions with >1 in-hospital days
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occurring during follow-up were reviewed by trained physicians, and the main cause of
admission was identified and coded. Agreement among assessors was good (weighted
Kappa=0.84). We employed cluster analysis to identify groups of patient with a similar
profile of causes and rates of hospital admissions. Patient characteristics significantly
associated with the individual clusters were identified, using multinomial logistic models,
where the reference group consisted of patients who were not hospitalized during follow-

up.

Findings

During a median follow-up of 2.6 years (range: 0-5), there were 5,192 hospital admissions
among 1,158 patients, of which 82% were non-elective.

Fifteen percent of the patients were not hospitalized during follow-up, and 22% did not
experience a non-elective hospital admission. HF was the main cause for 28% of all
hospitalizations, and for 33% of the non-elective admissions. Four patient clusters were
identified, both for all hospital admissions and for non-elective admissions, separately. The
largest patient cluster of non-elective admissions accounted for 61% of the patients. These
patients had, on average, about three non-elective admissions per patient during follow-
up, of which less than one was due to acute exacerbation of HF. Other non-elective
admissions were significantly less frequent in this patient cluster. The second patient-
cluster, accounting for 3.6% of the patients, had about seven non-elective admissions per
patient during follow-up, of which about two were due to acute event of ischemic heart
disease, two were due to cardiac arrhythmia, and almost one due to acute exacerbation of
HF. The third patient cluster accounting for 8.5% of the patients, had on average about 6.5
non-elective hospital admissions per patient during follow-up, of which about 3.6
admissions were due to acute HF exacerbations. Lastly, the fourth patient cluster,
accounting for 4% of all patients, had, on average, twelve non-elective hospital admissions
per patient during follow-up, of which about eight were due to HF and another two
admissions were due to cardiac arrhythmia, ischemic heart disease, acute exacerbation of
chronic lung disease, or acute bronchitis/pneumonia.

The mortality rate during follow-up in the first and second non-elective admissions patient
clusters was about 37%, compared to 55% in the third and fourth patient clusters, and
8.5% in patients who did not have a non-elective hospital admission during follow-up.

Poor physical functioning and lower baseline hemoglobin level were associated with
higher likelihood of being in each of the non-elective hospital admissions clusters. Higher
burden of chronic morbidity was also associated with these clusters except for the second.

Baseline loop diuretic treatment was associated with a very high likelihood of being in the
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third and fourth clusters. HF due to ischemic heart disease was strongly associated with
the second cluster, while younger age at start of follow-up was significantly associated
with the fourth hospital admissions cluster.

Conclusions

We identified unique patient clusters having distinctive hospital admission profiles, and
analyzed predictors for these individual profiles. Our study points at three patient
subgroups (clusters 2, 3 and 4) that accounted for 16% of the patients and for 42% of all
non-elective hospital admissions. These patients may benefit from intensified care aiming
to prevent exacerbation of baseline conditions leading to hospital admissions. Most
ambulatory HF patients will have about one non-elective hospital admission per year for
various reasons and can be managed by their primary care physician and a consultant
cardiologist. Finally, about one fifth of the patients (those with better physical functioning,
lower burden of comorbidity, higher baseline hemoglobin level and lower requirement of
diuretic treatment) are less likely to have non-elective hospital admissions and therefore

are not candidates for any special care.

Policy Implications and Recommendation

Our findings provide evidence that focusing on disease management among all community-
dwelling patients with HF will most probably not lower non-elective hospital admission rates
amongst them. To increase the effectiveness of preventive actions aimed at reducing the
burden of recurrent hospital admissions in HF patients, efforts should be targeted at those
patients who have the highest risk of high admission burden and tailor these efforts

according to the admission profile.
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HF: heart failure; CAD: coronary artery disease; Gl: gastrointestinal; GE: gastroenteritis; UTI: urinary
tract infection.
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(8.1%) (8.5%)
4t N=50 66.9 (12.9) 3789 (12.8) | 4, N=56 679 (16.0) 3,805 (14.7)
(3.7%) (4.1%)
Total, 5,192 (100) 29,605 (100) | Total, 4,253 (100) 25,876 (100)
N=1,158 N=1,055
(85.1%)* (77.6%) **

*-202 (14.9%) patients did not have any hospital admission during follow-up.

**-305 (22.4%) patients did not have non-elective hospital admission during follow-up.

7751 Y1) Dy ,0"7Inn 7'79n 12%-> T i WwR L3412 NiXp ,0'INTN DITIDSWRT? TWizna

D'TIDURN 7721 16% ndx ,0'721nn 7751 4% nnirn YUK ,4-nx1ap .0'9INTN DITID9WNND
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(D'*2rv77x1 0'9INT) D'TISYXD 770 7w AnIT 7'91M19 *7ya 770X 71N nruvzn D'nIIA

D'97AINTI 0177 D"OXN NIATONN 7Y INWN-TNN NININ NIRXIN DX AN 4-n720
X1 '97 Apynn N7'NNA 1ITTNIY

D'71NN DY 3.6-12 YXIMN2 0N'WY 1IN (2-NXIAP) A¥P NIYION Vi) 7V 7' ITOWINY DY7INN
0NN NN DX ANNNY ,1-NXRp7 DY

-147%) 4-1 3-nx127 DWW 07102 TNI'NA NIAA DD 2PYNN 17002 NU2IY DY7INN IV'Y
2A7Ynn 170NN ITOWIN K7W D'™71IN 212 19X NI JININ NNVoN W'Y .(nmxnna ,58%
(23%) 2-nx1ajm 07210 22 NNVON WY'YUN N'YNNd A AT YL, (11%)

D'TI9UNX 3-n,110111 |DIXA 772 2yNnn 170N 0AI0N 700 DTIDWUR 7w 77100 21I'ynin 190nn
7¥ NXIAZN-NN Y TIDYKRN 'MA' 0 112V IR NI ’¥nn 4-nxinpa 12 i, 1-nxinapa
>300 ) niaa 7w *va 07N 7w axienon ,(N=748) apynin n'7'nna BNP 7121 DN 071N
ITOWINY D'7INN NIXIAPZ NYAIRT? IRIYNA NDIN1 NN ITOVIR K7W 071NN N¥pa (pg/mL
.(hnxnna ,52-71% nniv? ,38%)

-1 7Ima  NIRT 6 7w N3N INana 1wt 0'aion 1N 0'in Inix (0VNa) ArYnn nann
D'™7IN 7¥X IX (1-NX¥12)7) 2ynn 17002 ITOWIR X7 YUK 071N 2172 ,w'7 2on 40-60

A-13 1 nixiap? p"NwN CWKR 07107 ARIYNa L 2-nXap7 0rnwnn

nx¥nl (LVEF<40%) 7xnw 0 Tn 7w n0™90 yopna n T 22 0710 70 NM Nk y'en
021NN XY 2172 58-67% nniv'7 ,(82%) 2-nx1ai77 D"Nwnw 07210 VA

071N 27p2 X¥N1 7"OXR7 DN DX NN N'MDO'R A7 N7NNY 071N 7Y ANIM N y'wn
ATOWIRY 071N 272 72-79% nniv'? ,(62%) apynin 17002 ITOWIR K7W

"77/12 1 vynda M1 N 4-nXIapEn 071N 27P2 ApPYNN NN Fa7amn 7w yximnn 1wn
ApPynn 170N ITOVUIR K7W 0710 iy

,LAPYNN N7'NNA 27amn 7w N 1ma yximn 7w v i 4413 ,1 axnp? prnwnw 0'7in
["'¥1 (GFR<60 mL/min/1.73m?) 'm0 TIoN2 nYao "ua I'N DR NI DR Y'Y
ITOWIX N7 TUN N7XI 2-NXIA77 D"NUAY D'71IN7 AXNIYNL N7 ARIZNN 7W AN Niaa airxn
Apynn 17nna

-> N7 ,apyn? noada loop diuretics-1 17910 4-1 3-nxAP7 DMWY 071NN 72 LYND
A0 mowir X7w 0'7inn nxnm 80%-1,1-nxjm n'2innn 90%

AP nixIpn 2% DUNYN NYR 10N 2R 0NN M 1 YR D RY
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NINY :DTIDYURN 770 7'91N9 '© 2y nnvaIxnn 0210 NIXAR '© 7V 071NN 17'9xnN 4-n710

NYUN-TN
Had no Had one or more hospital admission during P
hospital follow-up (Chi
admission | Group-1 Group-2 Group-3 Group-4 | square
during N=932 N=66 N=110 N=50 or
follow-up Kruskal
N=202 Wallis)
Age, yrs. mean (SD) 68.9 715 67.9 70.2 69.6 0.004
(12.9) (11.1) (9.5 (11.2) (10.0) Q
Male, N (%) 138 (68.3) | 680 (73.0) | 53(80.3) 77 (70.0) | 38(76.0) 0.34
Length of follow-up, yrs., 2.4 2.7 3.2 2.8 2.8 0.002
median (IQR)* (1.7,3.2) | (1.8,3.7) | (2.3,4.0) (1.7,3.8) | (2.0,3.6) | €
Died during follow-up 23 (11.4) | 331 (35.5) | 15(22.7) 52 (47.3) | 29(58.0) | <0.0001
Total number of hospital - 3 5 7 12 <0.0001
admissions, median (2, 5) 4, 8) 5,9 (9, 18) ¥
(IQR)
Total number of in- - 12 16 39 67 <0.0001
hospital days, median (5, 27) (10, 45) (25, 58) (43,90) | ¥
(IQR)
Brain natriuretic peptide 56/146 260/497 15/29 40/56 11/20 0.0007
(BNP) >300**, N (%) (38.4) (52.3) (51.7) (71.4) (55.0)
NYHA classification, N 0.078
(%)
[+11 40 (19.8) | 142 (15.3) | 5(7.6) 14 (12.7) | 5(10.0)
1] 157 (77.7) | 725 (78.0) | 59 (89.4) 89 (80.9) | 41 (82.0)
v 5(2.5) 62 (6.7) 2 (3.0 7(6.4) 4 (8.0)
6-minute walk test, m, 223 180 242 162 180 0.0006
median (IQR) (108, 324) | (80,285) | (108,360) | (69,280) | (72,260) »
LVEF%, median (IQR) 33 33 30 30 37 0.04
(25, 45) (25, 45) (23, 36) (23, 45) (27, 50) £
LVEF >50%, N (%) 36(18.1) | 168 (18.2) | 10(15.4) 22 (20.4) | 11 (22.0) 0.89
LVEF<40%, N (%) 130 (65.3) | 579 (62.9) | 53 (81.5) 72 (66.7) | 29 (58.0) 0.034
Main cause of HF: IHD 126 (62.4) | 666 (71.5) | 52 (78.8) 83 (75.5) | 39(78.0) 0.021
Study arm: Disease 105 (52.0) | 467 (50.1) | 35 (53.0) 53 (48.2) | 22 (44.0) 0.84
management, N (%)
Recent hospital 69 (34.2) | 364 (39.1) | 15(22.7) 51 (46.4) | 22 (44.0) 0.016
admission for HF, N (%)
BMI kg/m?, mean (SD) 30.1(5.7) | 29.7(5.6) | 29.8(5.5) | 30.7(6.5) | 30.6 (5.6) 0.56
Diabetes mellitus, N (%) | 91 (45.1) | 480 (51.7) | 33 (50.8) 55 (50.0) | 34 (68.0) 0.065
Baseline hemoglobin, 13.0(1.6) | 12.7(1.7) | 129(1.4) | 12.2(1.6) | 12.1(1.6) | <0.0001«
gr/dL, mean (SD) ***
eGFR<60 mL/min/1.73 81 (41.3) | 538(58.9) | 26(39.4) 77 (71.3) | 33(67.4) | <0.0001
m?, N (%)
Charlson's comorbidity 3 4 3 5 5 <0.0001
index, median (IQR) (2,5) (3, 6) (4,5) (4, 6) (4, 6) v
Baseline drug therapy, N (%):
Beta adrenergic blocker | 167 (82.7) | 698 (74.9) | 52 (78.8) 85 (77.3) | 38 (76.0) 0.21
ACE-I/ARB 166 (82.2) | 775(83.2) | 62 (93.9) 93 (84.6) | 41(82.0) 0.22
Spironolactone 83(41.1) | 350(37.6) | 21(31.8) | 45(40.9) | 20(40.0) 0.66
Loop diuretic 162 (80.2) | 834 (89.5) | 57 (86.4) | 106 (96.4) | 49(98.0) | <0.0001
Statin 155 (76.7) | 721 (77.4) | 57 (86.4) 90 (81.8) | 38(76.0) 0.39

2020
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.0'onnwn (97.2%) 1,322 Ny |'at ' 2pynn N7'NNA 1alzamn D 'y yTn-t
Q Group-2 differed significantly from group-1 (p=0.017).
€ Group-2 significantly differed from group-1 and from participants who were not hospitalized during
follow-up.
¥ All subgroup comparisons were statistically significant (Wilcoxon test).
% Group-2 differed significantly from group-1 and group-3. Group-1 and group-3 differed significantly
from participants who were not hospitalized during follow-up.
£ Group-2 vs. group-4 (P=0.07).
+ Group-4 differed significantly from people who were not hospitalized during follow-up (p=0.026).
¥ Groups 1, 2 and participants who were not hospitalized during follow-up differed significantly from
groups 3 and 4.
SD: standard deviation
IQR: interquartile range (25, 75t percentile)
LVEF: left ventricular ejection fraction
ACE-I/ARB: angiotensin converting enzyme inhibitor/ angiotensin receptor blocker

INYN-17 NIN' NIXXIN D'TIDYND 7'9119 DY D"MIYpZn D'1'"OXN

75 712y NNIT 7'91ND NIy 07NN NIXIAPZ DY DNIYED ApYnn N7'NN2A 01'9KRN (5-n710
*NNYN-11 NINY (D"2'0R7R1 0'DINT) DITIDWRN

Odds Ratio (95% confidence interval) pr*

Group-1 Group-2 Group-3 Group-4
Age (10-yr 1.02 0.90 0.84 0.75 0.100
increment) (0.88, 1.19) (0.69, 1.19) (0.66, 1.06) (0.55, 1.03)
Female vs. 0.70 0.58 0.77 0.50 0.31
male (0.47,1.04) (0.27,1.24) (0.43, 1.40) (0.22,1.13)
6-min. walk- 0.91 0.98 0.89 0.89 0.034
test (50m (0.85, 0.97) (0.87, 1.10) (0.80, 0.98) (0.77,1.02)
increment)
Hemoglobin, 0.95 0.90 0.80 0.74 0.0087
gr/dL (Lunit (0.85, 1.06) (0.74, 1.09) (0.68, 0.94) (0.60, 0.92)
increment)
Charlson's 1.23 1.15 1.35 1.32 0.0006
comorbidity (2.11, 1.37) (0.95, 1.39) (1.16, 1.58) (1.08, 1.62)
score (1-point
increment)
LFEF =>40% 1.18 0.51 0.91 1.45 0.086
vs. <40% (0.82, 1.69) (0.25, 1.06) (0.53, 1.57) (0.73, 2.89)
Treatment with 1.78 1.57 6.72 9.40 0.0035
loop diuretic at | (1.15, 2.74) (0.70, 3.53) | (1.99, 22.68) | (1.24, 71.29)
baseline, vs.
no treatment

disease ) a7znnn nxia771 Apynin Ywn? pzimn multinomial regression model®
NIXIAPI PN YT 2 WRN ITOUIR K7W 071N ARIWNN nx¥inp .(management/usual care
. (p=0.51) 7nam n'n X7 0'72inn
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*%

'o1¥o0n cluster-7 190 Myan nnwnn 2 gnam wip—[ | .Type-3 analysis-

D'A10N 721 D'TIDSYKRN 7'91ND DY 'RNX¥YI 702N [9IXA DMIYEN D'ANIAN DX Na¥n 5-n7a0
2D mOUIR K7W 071N 1D 7TINA ARNIWNN DX (D0 RIRIE 0'INT)

[N2N NITYA NTTNIY INIF NIV N'TIRON N71D',APynn N7'NNA 2172MN 7¢ INIF NI Y
D'721NN NIxIAe 4-n nnX? 1"nwn? likelihood-7 190 |91k NNIWRE IXxN1 NPT 6 7w >N
.D'TI9YRN 7'91N9 'O 7V NI'OINAN

nixnp? 'nwn? likelihood-a n'7ya Nwp kN1 N1 ARIZNN W AN N2 Y L, NIRT DNy
TIX 77N |9IX2 X2IN XK¥N1 Apynin N7'nna loop diuretics-a 719'0 .2-nx0jp'7 X7 I8 ,4-1 3,1

2"ON |22 DMITIN DTIDWR 7Y 0'N12A DNIY'YA 1M9IRY L4-1 3 NIXIAR7 DD NYAN

D'OINT D'TISYX 7¥ ANIT 719119 7y2 7"0N "7In2 D™IYEZN 2j7UNN N'7'NN2 DONN

N7'NNA ITTAIY D'9NAIMTI D177 DIVOXN 7W INWN-TNN NINN NIRYIN DX DA'¥N 6-n720
.NNIT 0'9INT D'TIDWR 7'91192 NIV'OINAN NXIAP '97 Apynin

X7w D'71INN )7 DY 4-1 y¥imna N 0NN 1N 341 1-nxnp? ntnwn R o'in
.(Mxnna ,68 nnv'7 ,72) apynin 170N ITOVIN

D'7INNN W7D NNIY7? ,Apynn 17002 N1 4-1 3 NIXIARY D'NYAY D'7INN N'¥NNn n7yn?
2PYNN 17002 qINT [DIXA ITOWIR K7W 021N 9%-n NiNoi L 2-1 1-Nxp7 DY TUR
A'YX¥N 072 X 7V ,4-nx¥aP7 0D nwnn 07N 2172 nnoXa (55%) anir nnnan nnimnn
.(68) n'ont

nny7 ,1-nxiapn 0'71n 12y 2 0D apynn 17002 0'9INT 0TID9WR 7Y 77150 1'ynn 1oonn
D'DINTN TIDWURN M 10 7 1'ynn wn .4-nxnjpm o'2ina 11-1,3-1 2 nxiapn 0'71n2 6
.(Mxnna ,11-1 56) 1-nx127a2 "wxn 5-'9 7IMa N0 4-nxiapn 0710 20

071N 7w x990 ,(N=748) apynn n7'nna BNP 7121 0N 0'71n 7w nx¥12zn-nn 1y
nXIwN 16-29%-1 nniaa nnvn 4-1 3-nxjpn o710 2172 (>300 pg/mL) niaa 1y *va
2pynn 17001 77 1ITOWIR K7W I 2-DXIap7 DY 071N 2072 17D DXII9N9Y

D'7IN 22 NPT 6 7w N2Y70 [Nana 1Iav7? 0'2a10n 1I'D 07N INIX (DMVNA) AIYNN ZNINN
WX 071N 272 NOXIW NTn W7 ,qun 60-80-1 7ma At Apynn 17002 ITOWIR X7 TUN
A-nxpe P'NYN AWK 0710 2172 noXaY znannn Yon 170-a1,1-3 nixip? nprnwn
N{7'90-'X7 MP'Vn DN NNYA N'MD0'R 27 17NN DN 071N 7W AN N21man N'¥1I19Non
1 nixnp? puww 0710 20 72-78% nniv'? ,(86%) 2 nxiap? nUww 0'7ina nnox1 170

.(63%) apynn 170N qINT T1I9WUK 1IN K7W 07101 ,4-1 3
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N'YII9N91 AyNnN N7'NNA NI NI 2A173mn Y 2 1 4-1 3 nIXnp piww n'fin

N7RIN,2-1 1 nxapn 0'Y7IN7 ARIYNL ,'MT7200 TIRONA YD 51 10 DDINN NI D71

APYNn 170N QINT TIDWUKR 1IN R7Y

NXIYN N'71 ARIZNN 20 N nRax e v rn 41k 3,1 nxnp? n nwn QWX 0'7in

APYNn 170N QINT TID9WX 1IN X7 0'71INY

0*721n2 98% nnn 2apynn n'nna loop diuretics-2 17910W 071N 7w N'¥1191N90 ,9101Y

qQINT TI9WUX 1IN K7W 021N 2172 81%-1,2-1 1 nxiapzn 0*7in2 90-92% nniv? ,4-1 3 nxiapn

Apynn 17nna

NINY :0'9INTN D'TIDYN 7'91N9 '9 7V NIU9INAN 071N NIXIAR ' 7V D™7INN 19NN :6-n710

NYN-TN
Had no Had one or more hospital admission during
non- follow-up P
elective Group-1 Group-2 Group-3 Group-4 (Chi
hospital N=835 N=49 N=115 N=56 square
admission or
during Kruskal
follow-up Wallis)
N=305
Age, yrs. mean (SD) 68.1 71.8 69.3 72.1 68.1 <0.0001
(12.1) (11.1) (10.4) (10.6) (11.1) Q
Male, N (%) 221 (72.5) | 603 (72.2) | 37 (75.5) 81 (70.4) | 44 (78.6) 0.82
Length of follow-up, 2.6 2.7 3.3 2.7 2.8 0.06
yrs., median (IQR)* (2.0,35) | (1.7,3.7) (2.3,4.1) (1.9,3.8) | (1.7,3.5) €
Died during follow-up 26 (8.5) 312 (37.4) | 18(36.7) 63 (54.8) | 31 (55.4) | <0.0001
Total number of non- L 2 6 6 11 <0.0001
elective hospital (1, 4) 5,9 4, 8) (8, 16) ¥
admissions, median
(IQR)
Total number of non- - 11 27 39 56 <0.0001
elective in-hospital (5, 24) (17, 41) (22, 58) (40, 84) ¥
days, median (IQR)
Brain natriuretic 87/211 236/445 7115 37/53 15/24 0.0014
peptide (BNP) >300**, (41.2) (53.0) (46.7) (69.8) (62.5)
N (%)
NYHA classification, N 0.07
(%)
[+11 58 (19.0) | 122 (14.7) | 7(14.3) 14 (12.2) 5 (8.9)
I 240 (78.7) | 653 (78.5) | 39(79.6) 93 (80.9) | 46 (82.1)
v 7 (2.3) 57 (6.9) 3(6.1) 8 (7.0) 5(8.9)
6-minute walk test, m, 240 180 166 162 69 <0.0001
median (IQR) (108, 333) | (77,285) | (100,282) | (70, 270) (60, 77) »
LVEF%, median (IQR) 32 35 30 30 35 0.22
(25, 40) (25, 45) (25, 46) (23, 45) (25, 46)
LVEF >50%, N (%) 47 (15.6) | 158 (19.2) | 7 (14.6) 24 (21.2) | 11 (19.6) 0.54
LVEF<40%, N (%) 208 (68.9) | 514 (62.4) | 34 (70.8) 71(62.8) | 36 (64.3) 0.28
Main cause of HF: IHD | 192 (62.9) | 599 (71.7) | 42 (85.7) 90 (78.3) | 43(76.8) 0.0008
Study arm: Disease 154 (50.5) | 421 (50.4) | 23 (46.9) 59 (51.3) | 25 (44.6) 0.91
management, N (%)
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NINY :0'SINTN D'TID9YN 7'91N9 '9 7V NIU9INAN 071N NIXIAR ' 7V D'7INN 19NN :6-N710
(Qwnn) anwun-Tn

Had no Had one or more hospital admission during P
non- follow-up (Chi
elective Group-1 Group-2 Group-3 Group-4 | square
hospital N=835 N=49 N=115 N=50 or
admission Kruskal
during Wallis)
follow-up
N=305
Hospital admission for | 102 (33.4) | 326 (39.0) | 23 (46.9) 42 (36.5) | 28 (50.0) 0.085
HF within 2 month
before baseline, N (%)
BMI kg/m?, mean (SD) | 30.3(5.5) | 29.7(5.7) | 29.7(4.9) | 30.4(6.1) | 30.5(5.5) 0.31
Diabetes mellitus, N 140 (45.9) | 432 (51.9) | 27 (56.3) 59 (51.3) | 35(62.5) 0.14
(%)
Baseline hemoglobin, 13.1(1.6) | 12.7(1.7) | 12.6(1.5) | 12.1(1.7) | 12.2(1.7) | <0.0001¢
gr/dL, mean (SD) ***
eGFR<60 mL/min/1.73 | 127 (42.5) | 483 (59.1) | 22 (44.9) 87 (76.3) | 36 (66.7) | <0.0001
mZ2, N (%)
Charlson's comorbidity 3 4 4 5 4 <0.0001
index, median (IQR) (2,5) (3, 6) (3, 6) (4, 6) (4, 6) v
Baseline drug therapy, N (%):
Beta adrenergic 249 (81.6) | 617 (73.9) | 39(79.6) | 91(79.1) | 44 (78.6) 0.076
blocker
ACE-I/ARB 263 (86.2) | 690 (82.6) | 45(91.8) | 93(80.9) | 46 (82.1) 0.26
Spironolactone 126 (41.3) | 308(36.9) | 15(30.6) | 46 (40.0) | 24 (42.9) 0.44
Loop diuretic 248 (81.3) | 747 (89.5) | 45(91.8) 113 55 (98.2) | <0.0001
(98.3)
Statin 242 (79.3) | 642 (76.9) | 41(83.7) | 93(80.9) | 43(76.8) 0.65

.(onn oTpPmn ;31/7/2012) apynn qio IX nun Ty-*
.0'onnwn (55.0%) 748-1 apynn n7'nna njpT121 BNP nna-**
.0'onnwn (97.2%) 1,322 Ny |'at 0'n Apynn N7'NNA azamn D ' yTn-t
Q Group-1, and 3 differed significantly from people with no non-elective admission during follow-up
(p<0.0001 and 0.03, respectively).
€ Group-2 significantly differed from participants who did not have non-elective hospital admission
during follow-up.
¥ All subgroup comparisons were statistically significant, except for group 2 vs. group 3 (Wilcoxon
test).
% Groups 1, 3 and 4 differed significantly from participants with no non-elective hospital admission
during follow-up. Group 1 differed significantly from group 3.
+ Groups 1, 3 and 4 differed significantly from participants with no non-elective hospital admission
during follow-up.
¥ Groups 1, 3 and 4 differed significantly from participants with no non-elective hospital admission
during follow-up.
SD: standard deviation
IQR: interquartile range (25, 75™ percentile)
LVEF: left ventricular ejection fraction
HF: heart failure
IHD: ischemic heart disease
ACE-I/ARB: angiotensin converting enzyme inhibitor/ angiotensin receptor blocker
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INYN-17 NIN' NIXXIN D'OINTN D'TIDSYNN 7'9119 DY o"MIYp7n D'1'"'9XN

:D'9INTN DITIDWKRN 1AV NNIT '7'9119 Ni7y2 071NN NIXIAR DY DIYEN DA S 7-n'720
*nNNYn-11 NINA

Odds Ratio (95% confidence interval) p**
Group-1 Group-2 Group-3 Group-4
Age (10-yr increment) 1.08 0.92 0.98 0.73 0.041
(0.95, 1.24) (0.68, 1.24) (0.79, 1.23) (0.54, 0.97)
Female vs. male 0.88 0.80 0.84 0.59 0.75
(0.62, 1.26) (0.36, 1.78) (0.48, 1.46) (0.27,1.28)
6-min. walk-test (50m 0.91 0.90 0.88 0.86 0.012
increment) (0.86, 0.97) (0.79, 1.02) (0.80, 0.97) (0.76, 0.98)
Baseline hemoglobin, 0.93 0.82 0.75 0.74 0.0005
gr/dL (1 unit (0.85, 1.02) (0.67,1.01) (0.65, 0.88) (0.61, 0.90)
increment)
Charlson's comorbidity 1.18 1.00 1.25 1.19 0.0035
score (1-point (2.07, 1.29) (0.80, 1.23) (1.08, 1.45) (0.98, 1.46)
increment)
Treatment with beta 0.61 0.72 0.72 0.70 0.103
adrenergic blockers at (0.43, 0.87) (0.33, 1.57) (0.41, 1.27) (0.33, 1.48)
baseline, vs. no
treatment
Treatment with loop 1.69 2.67 10.19 10.81 0.0006
diuretic at baseline, vs. | (1.15, 2.49) (0.90, 7.90) | (2.41, 43.04) | (1.44, 80.99)
no treatment
Main cause for HF: 1.23 3.70 1.73 1.44 0.038
IHD (0.88,1.71) (2.49,9.17) (0.97, 3.07) (0.68, 3.06)

.(disease management/usual care) "pnnn Y121 Apynn Jwn? pzimn multinomial regression model *
.(p=0.66) 7nam n'n X7 07NN NIXIAPIPNAN VT |2 WWPN ITOWIN K7W 071N AXIYAN DX
'or¥o0n cluster-7 19N M7an mnwnn A pnam wi-l ] .Type-3 analysis-**
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(N=43) riowx nia'o 7w niMnoy

maindiagl = CV risk factors and their complications
maindiag2 = CAD event, diagnostic or treatment procedure
maindiag3 = Cardiac arrhythmia event, diagnosis, treatment
maindiag4 = HF event, diagnostic or treatment procedure
maindiag5 = Valvular event, diagnosis, treatment, complications
maindiag6 = Other heart disease morbidity diagnosis and treatment
maindiag7 = Renal failure, renal disease treatment, treatment complications
maindiag8 = Electrolyte fluid and osmolarity imbalance
maindiag9 = Obstructive or restrictive lung disease
maindiag10= Pulmonary symptoms and diagnostic procedures
maindiagl1= Respiratory failure or arrest
maindiag12= Accidents and other trauma
maindiag13= CNS atherosclerosis (TIA/stroke, incl. Rx)
maindiag14= Other neurological disease treatment, diagnostic procedures
maindiag15= URTI including viral
maindiag16= Bronchitis and pneumonia
maindiagl7= Acute gastroenteritis, UTI and other infections
maindiag18= Cellulitis and erysipelas
maindiag19= Bacteremia and sepsis
maindiag20= Syncope, W/O falls
maindiag21= Falls, contusion, fractures, incl. treatment complications
maindiag22= Ophthalmological diseases and treatment
maindiag23= Dermatological diseases incl. tumors and inflammation
maindiag24= Lower limb ulcer
maindiag25= Urological diseases incl. treatment
maindiag26= Other musculoskeletal disorders
maindiag27= Anemia and its treatment
maindiag28= Platelet or other hematological disorders
maindiag29= Malignancy and myeloproliferative disorders, incl. diagnosis or Rx
maindiag30= PVD, incl. diagnosis, treatment and treatment complications
maindiag31= Thromboembolic events
maindiag32= Other vascular diseases
maindiag33= Venous and lymphatic system disorders
maindiag34= Ear Nose and Throat incl. treatment
maindiag35= Endocrine disorders
maindiag36= Gl symptoms, disease, diagnosis, treatment
maindiag37= GI, cranial and other bleeding
maindiag38= Cognitive and mental disorders
maindiag39= General deterioration incl. weight loss
maindiag40= Hypotension
maindiag41= Side-effects of drugs
maindiag42= Other disorders, complications
maindiag43= Vertigo
CV-Cardiovascular; CAD-coronary artery disease; HF-heart failure; CNS-central nervous system;
TIA-transient ischemic attack; Rx-treatment; URTI-upper respiratory tract infection; UTI-urinary

tract infection; W/O-without; PVD-peripheral vascular disease
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Odds Ratio (95% confidence interval) pr*
Group-1 Group-2 Group-3 Group-4
Age (10-yr 1.07 0.90 0.96 0.71 0.039
increment) (0.94,1.22) | (0.66, 1.22) (0.76, 1.20) (0.53, 0.95)
Female vs. 0.89 0.81 0.84 0.59 0.76
male (0.62,1.27) | (0.36, 1.81) (0.48, 1.47) (0.27,1.30)
6-min. walk-test 0.91 0.90 0.88 0.87 0.015
(50m (0.86,0.97) | (0.79, 1.02) (0.80, 0.97) (0.76, 0.98)
increment)
Comorbidity 1.16 0.97 1.23 1.15 0.008
score (1-point (1.06, 1.28) (0.78, 1.20) (1.06, 1.43) (0.94, 1.41)
increment)
Hemoglobin, 0.94 0.83 0.77 0.75 0.0015
gr/dL (1 unit (0.86,1.03) | (0.68, 1.02) (0.66, 0.90) (0.62, 0.92)
increment)
BNP, pg/mL*** <0.0001
(ref. cat<=300)
>300 1.26 1.02 2.18 1.43
(0.88,1.79) | (0.35, 2.97) (1.11, 4.27) (0.56, 3.63)
Missing 2.42 4.75 4.29 4.88

(1.66, 3.54) | (1.91,11.78) | (2.19, 8.41) | (2.09, 11.43)
Treatment with 0.63 0.76 0.75 0.72 0.15
beta adrenergic | (0.44,0.90) | (0.35,1.66) | (0.42,1.31) | (0.34,1.54)
receptor
blockers at
baseline, vs. no
treatment
Treatment with 1.58 2.41 8.99 9.72 0.0025
loop diuretic at (1.07, 2.34) (0.81,7.21) | (2.12,38.11) | (1.29, 73.12)
baseline, vs. no
treatment
Main cause for 1.24 3.78 1.69 1.44 0.041
HF: IHD (0.89,1.72) | (1.51,9.46) | (0.95,3.02) (0.67, 3.08)

.(disease management/usual care) "pnnn yNT21 apynn Jwn? pzimn multinomial regression model *

.(p=0.64) 7nam n'n X7 071NN NIXIARIPNNAN VAT |2 WWPN ITOWIN K7W 071N AXIYAN DX
.Type-3 analysis-**
Apnnn 'onnwnn 750 11y 0'oxa 7121 (brain natriuretic peptide) BNP ***
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v¥12 | Preparation of the data entry program and study
forms
1
y¥12 | Pilot testing of the data entry program and study
forms; Modification of the study forms and 5
program according to findings.
vy | Classification of the hospital discharge
summaries by two independent assessors. :
yv1a | Data entry
4
vy | Resolving disagreements between assessors
5
vy12 | Data management, including production of
progress reports, quality checks, data cleaning, 6
and preparation of working file which includes
the new variables merged to the trial’s database,
v¥12 | Preparation of statistical analysis plan and data
analysis .
y¥i | Writing the final report
8
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