J Cardiol 1998; 31: 215-222

2MEELIZ)ETEMOFSE  Precipitating Factors in Patients
BEDIBEER With Repetitive Exacerbation of
Chronic Left Heart Failure

Y2 AREER* Tatsuya SASAKI, MD*

ne R Yoshihiro YANAGITANI, MD
AR BEE Takashi KUBO, MD

mwE W Hiroshi MATSUO, MD

2R X Kunio MIYATAKE, MD, FJCC

Abstract

The precipitating factors of repetitive exacerbation were investigated in 110 consecutive patients
with chronic left heart failure admitted due to acute exacerbation more than twice to the medical
emergency ward of National Cardiovascular Center from January, 1992 to December, 1996. The
controls were 189 consecutive patients with chronic left heart failure admitted to the ward due to
acute exacerbation only once during the same period.

Excessive intake of water or sodium, overwork and infection were common precipitating factors
in the first decompensation of left heart failure, but the former two factors became less common with
repeated admission. Patient mistakes such as excessive intake of water or sodium, overwork and
noncompliance with medications, and new onset arrhythmias were common precipitating factors in
patients (n=13) admitted to the ward more than four times. Infection was a common precipitating
factor (63%) in patients with a time interval between readmission and the last discharge of longer
than 2 years. Despite repeated admission, infection was a common precipitating factor in patients
with valvular heart disease(n=31), patient mistakes were common in heart disease with left
ventricular hypertrophy (n=20), and infection and new onset arrhythmias were common in dilated
cardiomyopathy (n=28) and old myocardial infarction(n=31).

Patient mistakes and new onset arrhythmias were the common factors that led to repetitive
exacerbation of left heart failure, and precipitating factors were characterized by the etiology of left
heart failure.
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Fig.1 Precipitating factors of acute
exacerbation of left heart failure
Left : Precipitating factors of acute
exacerbation of left heart failure in the
control group and the patient group.
Right : Precipitating factors of acute
exacerbation of left heart failure in
patients with more than 4 admissions
(n=13).

#p<0.01 vs first admission.
I : infection; II : excessive intake of
water or sodium ; III: noncompliance

Control 1st 2nd 3rd 24th

n= 189 110 110 33 32 n= 13 13

285 BIDARR) TH 3. ERSHCSMEES | BDAT
Ho I LT L BEES 189 B HHEEE: 189 @
DABE) X E Uiz, &5 474 BDO ABEDERE LK S
(FEAE, BRIBME OGS, SlEM RS & EARG
FREIC & 2 EEBRMRE, IRELLHE), ABEZ &
DAL EHEEEER (B3, K5 - ERFHENR, N
BRERYT, &Y, Fric e TERK), BL Lz —Nik
2k 2 BELERL & UREEEARR O EERK
HERZHERE Uz, 72720, LALOBEENES »
ZEEIM, B, KK BEETE, [mMEEcCL3
BB & UH BRI Z2RFE L - BIIZER Sk L 7z,
NREEIAEE 31 6, BRIBEOHEEF, £
FERMELRE 20 B, HRELGEE 28FITH D, MR
BEixEhZThS3, 53, 33, SOBTHo7z.
AHEEERD S b BREE, REHIREMRE LS,
% C RIGHEAEYE, B XREECOMAGRY
EERSFH LIz, K5 - BERIER, 8%, W
RREFTII A EAMOBEET > SHM L. X2
Bl e REIRIE, FRRBETEIRISLTEEEORR
ol bBEZONBERXOAEEER LKL
7z, 2 BXNREE 110 FIOYIEABEF TOFREHIZ %
, 2EHEHDOABRRH DOIET iE 11065 9 FGET X
8.2%), 3EIHD ABEHFDIET X 29 Bl 5 Bl (FETEX
17.2%), 4EIHMA EDABEFDFET I 13 FiF 7 61 (E
TX54.0%) TH D, MEHETIIARFIET LA
o,
o REE L L UONBEHLR W, BRI IXER
BOEFEEE R +HTITo .
BRMEEERM O AR IX Fisher’s exact prob-
ability test %, HREPELEER B X RE & DR

1st 2nd 3rd 2=4th

13

with medications; IV: overwork; V :
32 new onset arrhythmias.

8% unpaired ¢t BRE %2, ABREHZ & 0AHKEER
DB B ZVWLRTZY VS HFEHACTRE
L, p<005 2b-o THREDHEE L.

& xR

1. ABEEBI kT

XRRRE & W REBE OPIEABERIC 1L, LAREAMHE
BERDS b, K5 - B5EFEER, BF, BfEn
ThHFECRD, IhsBPELALEMBED 3
RKEREE 2 5hiz (Fig. 1-E). %72, K5 - EHSE
FIHEHER, PIERZETHT, B0 3FE@BEERR) BEWE
EREL(RDOONIERCH oIz, Bt
BIREE W ICBEEEE2ERT, »OR03F & ORSER
IXZ Uo7z (Table 1),

BARE# Z & 08 EEEROH#RE (Fig. 1-£&)
T, BREBARZEVERL THEA L, K
53 - W BFIEIR L BT ARGV RT T LCEE
B L. LL, 4 BB EOABERICIZ 3EIE &
HARTAS - HBAFIRE, B% 2% R, WRE
TR, AR S BHIERNC B o 72, 4 BILAEABE 24D
WU BE 13 Z0ORMEEER I, YIEARBR &7k
5 - B AR FE(68%), BF (70%), PYHRZE o i
(33%), Hiz/z TENR(35%) & HBRHWERICED, Th
S BHIEIABED SEAREZEVELTHRD Lo
7z (Fig. 1-4).

7B, SEORN TCRENEOA+oEEHICL 3
ERDLNLZLAL2ORMEEER IO Sk o7,
F RGBT R 1 B, B LR 3 BIRRL &,
M7 & DRI ROBE, BLUZNIFEFREL B
MfEX2dDTHore.
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Table 1 Correlation between precipitating factors of left heart failure at the first admission

n (%) I II Il v v N

I 131(43.8) — —0.03 NS —0.01 NS 22

II 166 (55.5) NS — 0.0001 0.0004 —0.004 2.3
i 49(16.4) NS 0.0001 — 0.007 NS 33
v 160(53.5) 0.009 0.001 0.008 — NS 24
\% 59(19.7) NS —0.0005 NS NS — 22

Numbers show the correlation values of identical precipitating factors in each column with those in each
line, with the number (n) and the occurrence (%) in the controls(n=110)and the patients at first admission
(n=189). N represents the mean number of precipitating factors at admission in patients with identical

precipitating factors in each line.
Explanation of I -V as in Fig. I.
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Fig.2 Precipitating factors of acute exacerbation
of left heart failure according to the time
interval between re-admission and last dis-
charge
#p<0.05 vs first admission.

Explanation of I-V as in Fig. I.

UEED, BEEOFRE2OREEELEVRTEE
BT, —RCABRESIC X D SHHEEERICKE R
ZDH 505, 4EILLEARRZED RS BEIIBETRE
(k5> - B BFHEI, &%, WARZEFE) LHFL2T
BRPEBELERNTHZ I LBHEAL 7.

2. BAKRZ CoRRBIngs
NREE 110 FIOE~ 175 BIOFABE %, BiELER
o 5 HABE: CTOHBIT 4B, SEOAMNY
EER % LHBRE U7 (Fig. 2). AR TOHRI 2
FELA O BE TIRFIEIARGE & SEEEERICEIRR
oteh’, BARE COHEN 2 EL2EBILBEOR
HHEER AR BERICA 2L, BEKEFECS
hoiz,

UEXY, BHELCTEORMMELEVETRE
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BTk, BEIPS2EZETVEILIEIICL D EME
EERICKREREND -T2,

3. HEBEOERBRI0RE

1) EBOKEBNT 07 «—I(Table 2)

SREE 110 FlD 5 b Rz 5 ERE R BRI Ein,
BZER O New York Heart Association(NYHA)
BEESE BAREBI U7 Y47 vy v EHRER
(angiotensin converting enzyme: ACE)fHEE, v ¥
) ABE], FIREOBRERTICER L o7,

FEERE] (31 1) 1x, ABEZ TOFHHFEBEL, F
BARBERS, BRABRENDIEL, 4B EDL
TeAMBEABRRNEho7. 722U 2EABEL
31 @I 2 61, 38 & O3 EIARBEL 7z 10 Bl 5 B3, 2D
ABgH iz UBBERE L 2 i HEHT & ¥ DS EIRIER
B2 Tz, BRIBMEOHEES (G H) 13, B%
EH B X UABRREOLEERHRIIEMETIED 543, F
AR, BRAREILHTUSEL Lol £
S A M B (20 B1) B & UHLRELORREESI (28 #i)
i, BAPOFTEXE L UHEL ARENFAREICE
HENZ B o 7208, BULTEHB L CARROEZEH
i3, EZEEXEEBFAICHE HRE.LEHE TED
TEETH- 7.

—7%, ABRROEESME X, BRIBELHEZES T
BB AT A o 7208, oD RO B IR
IZkZE R o7z (Table 2). %7z, ABER®R L UMEH
ZEMOLEZRHEIZ, SERVEEBRNTIIARER
T E W ER o T (Figs. 3, 4) .

PEXD, BEELA2OSMEBEZRIETEE
BT, EEEP 4ED EOLTLAMEEEARSO
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Table 2 Clinical characteristics of the patients

VHD OMI HHD DCM Control
Number of patients 31 31 20 28 189
Age(yr) 67.6+9.9 65.7+11.6 709+7.7 62.8+10.8 66.1+13.2
Total admissions 68 81 54 81 189
Mean count of admissions 2.2 2.6 2.7 2.9 1
Mortality (%) 9 9 25* 32 5
NYHA class in stable state 23106 2.2+0.5 2.5+0.6 2.3%0.6 2.3+0.6
LVEEF in stable state(%) 50.3%+19.9 33.6+12.4% 55.2+16.6% 28.0+10.9% 47.6+19.5
LVEF on admission (%) 4341184 29.0+11.7# 50.2+ 18.0% 23.5+10.2%  40.8+18.1
Diuretics (7, %) 30( 97) 31(100) 20(100) 28(100) 186(98)
Digitalis (n, %) 31(100) 29( 94) 18( 90) 27( 96) 174(92)
ACE-I(n, %) 16( 52) 19( 61) 14( 70) 21( 75) 124(66)
Incidence of second admission (%) 37 37 38 36 —
Incidence of third admission (%) 15 32 19 30 —
Incidence of more than four admissions (%) 0 11 19 17 —
Time interval from last discharge (month) 34.5+49.4 17.7x19.1 19.1+21.8 19.3+20.8 —
Mean overweight (kg) 5.5%£3.2 4.6+2.4* 6.714.1 5.1+£3.7 6.1+24

#p<0.01, #p<0.001 vs controls.
VHD=valvular heart disease ; OMI=old myocardial infarction ; HHD=hypertrophic heart disease (hypertensive heart

disease, hypertrophic cardiomyopathy) ; DCM=dilated cardiomyopathy; NYHA=New York Heart Accociation;
LVEF =left ventricular ejection fraction ; ACE-I=angiotensin converting enzyme inhibitor.

Mortality (%) was calculated as 100X (number of deaths during this study) / (number of patients with each etiology) (%) and
analyzed by the binominal distribution. LVEF in stable state and on admission were analyzed by the unpaired #-test.
Diuretics, Digitalis and ACE*I represent the number and percentage of the patients who were prescribed these medications
at discharge for the first hospitalization. Incidence of second admission (%) was calculated as 100X (number of patients with
second admission)/(number of patients) (%) for each etiology, and Incidence of third admission(%)was calculated by
100X (number of the patients with third admission) / (number of patients) (%) for each etiology. Incidence of more than
four admissions (%) was calculated as 100X (number of the patients with four more admissions)/ (number of patients) (%)
for each etiology. Mean overweight (kg) was calculated as mean of [(body weight on admission) — (stable weight prior to
each admission) ], and was analyzed by the unpaired z-test.
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T T T .'l'n_ 0 T T T T
Control 1st 2nd 3rd Control 1st 2nd 3rd 24th
n= 189 31 31 10 n= 189 31 31 10 9
LVEF in stable state (%) 51 50 60 LVEF in stable state (%) 34 34 29 36
LVEF on admission (%) 44 44 49 LVEF on admission (%) 29 29 23 32

Fig.3 Precipitating factors of acute exacerbation of left heart failure according to etiology in
valvular heart disease (left) and old myocardial infarction (right)
*p<0.05 vs control, #p<0.05 vs first admission.
Explanation of I -V as in Fig. I. Abbreviation as in Table 2.
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Control 1st 2nd 3rd =4th
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LVEF in stable state (%) 30 27 27 29
LVEF oa admission (%) 22 22 18 20

Fig. 4 Precipitating factors of acute exacerbation of left heart failure according to etiology in
hypertrophic heart disease (/eft) and dilated cardiomyopathy (right)
* p<0.05 vs control, ¥ p<0.05 vs first admission.
Explanation of [-V as in Fig. [. Abbreviation as in Fig. 1.

HER, BUREHS L UARKBOEEREKICHT
L fEE S, ERORR L OBEWEEENRBRE A
7z,

2) EROERBHNOOCT R EBEER O
FEEFITIE, SEEIC EEA_YIE AR ICBRGRDE
BEL (p<0.05 vs XFHEEE), ABREBVETZLic®
DEMIZ—EEEZ L2, 3 EEOABRI ZFIEA
BeRpiz bR, K43 - HEARIRE, @Y SER B
LTWwizd it Bei, 80%D i Eg 2Bz
(Fig. 3-%&). BRIBMEOLEBEZER T, FIEIABER D S
DAMHMEBRROHERIL, NEHES L UONREALED
T L IZIRERETH o 12 (Fig. 3-h) . EFEAMER
Bl (Fig. 4-7%) 1%, WEEICHAYIEABR K - &
S ERHEI T 5 HE L (p<0.05 vs WHEEE), Z
NEIABREEZEVEL TCHBRD T 2@ABL» o7, #
i 4 B EDABERRIZ X, 26, K5 - EAEFEIEER
2RO, WIRZEFH, &Y b EZE (40-50%) IR /2.
HERB.LEED] (Fig. 4-8) 1%, FIEABER I 133 BERE
EAKEAUEEER 2RO 5, BARRICIZA
5y - W AFIHREL, BT R R LRI L (£
hzh p<0.05 vs FIEIABERE), 4 B LD AR
b, OERMERLELY, BEFTEEROEH L
AT5Zkidhbot. —7%, FlTEIRCE 3.0
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TLBMWHEENS L, 11 4 B ED AR IZH7:
R AEERR % H 60% (p<0.05 vs FIEIABZREE) 238, #
DFRE R LEFEHTH o7z,

T BF IR TENRE, BRIBMELHEES B X R
BOHENO—H TR LEFHTH o728, ZTORE
EREOLEM - B Th o 7.

UEED, BHELFREOAMMELE KT BE
BT, REBMERD L CEENYRANEEEER
T 2 Z LSBT,

% =

1, FAMEEEROLRLICRIZTRE
k5 - EAMBFHERC & 5 28 H» OEE R ERIME
BOEMILELELRRBEDO LA 28X T 2. FiC
EEREAMEBCARI N A HRES LOLTLER
Ti¥, ZOBRMBEBMEZMHT 2 LPEETDH
33 AR TIE, EEEKEREREAICB W TIIAS -
BEHAFIERC X 2 LALREEESMMEOEROER
D b EEETH o -9 (Fig. 4-), ABERrO Tk
EEMEIMOBERLMERBLEREL TH R AL
(Table 2), EZREXMEERBHTIIHL T L OB/RME
BEOEMTES T OAEBEET S LS ERiELT
LbBohnkdrol, ERAMEEERMOBEEREDOKR
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#f(Table 1) T, K5 - T BRBRERD 2 2l
HEAIZEY, NIRETH 2 IEEECED I Lo
5, FPROEZERERBEITIX, K5 - EHEF
B, B%, PREGE LV BETRENLT2AN
HMEOEELER TH-o I EZ50MBFLLEbR
7z.

BRI, &, FiREEkL, ARMLH
TL2AMEEERO—OTH 5. Rk & OMFR
FROBP I ERCERRME 2B EELAMHE
HFTHY, XHROHBES CTIIRREZHIc AN
WET 28985 (Fig.3-%k), ZOFREBMARED
MRS RADBRIC L 5 b D THo 2. THIFFHBEES
FICEEAIERE, BEAASETSE CHBEOME
ME2EHT 20585 <, ZhiC & 2 BER 2
BEOELEEY, ML EDOFRBROBLEE
LT LiEEEIND. £/, BRRBETER
L BTREMEIRH 25, SRMHEEER L OMERIRZ
LWwied, BEERB I ERNZERSKEVEE
Z 51 (Table 1), XAFETH 2FELUEBWTHAR
L:BlOoER JHEEEERTH > /2 (Fig. 2). 20
BEoo, BESTFONTED, 2FEU LLTLIEEL
ol BETY, BRNLBRCLIVEHREST LY
BEMEDSH B LD T EMTRR A,

DAEOEREE, FOESMELECH > TEMEL
T2BEIZE > HEDESFIR21To T 2528, #&HY]
BN & D, RS BIOEBTNARESHET B 2
EBMEINTWBY, U UEEIZEE & 250k,
MmEER, RETTER S22 0AFILILSAME
BOBFRCE L XMoo TS AHFET,
BHRERCREIE COZRIRZD ST, At
EPRVIRT I L CABIC 7 DEERRA LT (Fig.1-
). THIGEBHIR & v 5 LEBAGEST LT Ltk
ZED, BHECFBEROREN/ONIDEEFZS
niz.

PBRZERHT I3RS - IR RRIER, B/ L HiE 2
HEREF L7 (Table 1), HIAEERKEEBH T4EH
kDB MERETBABRICIE, PIBRIEET 24 40%i12, i
HE2HK S0%IZ, K - WS BFBIRE2FICRD
(Fig. 4-75). 22 3 BETBHIC I REROBE—Y 2.0
TEEFERGIESTHY, BEBAOMERPERY
BEZRUCANIIEER2RAAIRETHIEHZ 6N
33,

FRETEIRIG OERREEO&E (HBRREAEE
OEMEBERL TUALEZJAMEES Y, FCHERE
ELTRIOFEZIEZCENSY, - ESERBIK
HRERILOCHHERRD ¥ 5. ARETOF L
TEMRIZFE E2EAEO.LER - MiBOHETH 3
78, BRIBMELAEZER B & OIERELLARER O 2t
BARRCRLERHRIZLAEHEL2RED
(Fig. 4-71).

L7285 T, — R LCERBOFHBEETH D,
7z, BRIBMELEEZER B L CHLRELLESESI T30
EHEMAOFHBOALOREEEDOHILCEETH S
ZEDBRBE NI,

2, DA2MHEARERICEAT Kk ENER

—fi, BMEOTT42EESLILOFERL L
TEETHZEINTBIY, RET 2 LFL8M%E
BOBEREL T, KETIRBETE (kS - E5E
FHER, B, NREFW) X 3 bOXEHEETHY,
QA N s A B 3T (AR e aT T B R ORI A
wEIN TV, —F, BPEOEBELTFLBEI
B30T EHEEBEOFEE TCRBENRD S, THHE
ABEBIz BR i PIARZE T o AR Rl AR F S LB &5 v
EHREZT RT3 FHETE, BELELOT202M%
WEER YIS ERC RS, K5 - ERREE,
BHE % <, FHERICIIRE, EMCEECE
BERRVBETHACBRUESEET R (KRS - E58F
B, &%, WERESN) LH 7 R TNRIRS LB S
Moz (Figs. 1,2). (AW ERCEMEDOAR+I2E
BIZ X3 022 EESED o » -0, 4
RTHHCERER SN EBEALTEBEENRE
LTWwaihrEZIOHND,

UEoZ ens, LDAR2RUEERRBESE LXK
B TRESELIFRRBUTD2ATHRBEEZON
3. F£11Z, BOPEO LTI LEEER TR
v, ChEERSETIEELTL2ORERERELT
FEEL LIS W, FREER &> TEBEL LT
LRAMEEERL L TORERZOLTLHEEER L
LTDEERED TV A LEEINDE. —F, X
ETik, BEOT20RRER CRABEESDZVLO
T, ZOAMEEERE LT, BREREETRY
WwWeEzoh3, F21, RUETREHEEERLL
HTIIPBRZETET, 1S REk BB HE N &
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NCEYER B BRICR S, ABH, HEm+a5
WGEBREERDEFRESTONAERICHY, F/-BHF
KEC A THERAER A2 22T 570, B
Ptk b GRS, REHFIHIPENITObA T30
5ThHhBLEXOGNS. —F, KRETIIELSEILEN
Bl i ABEHAR 088 < 0, ABeHARI i A iETeE, RS
BESHEL TITLA TR WIERIZEEL 22
v, BEOAFEEEOAE REBEOLALOSMEEES
FH¥ 3 LTEOCEET, FEELTFHT 324EEE
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L 2L EOEEENZER T LHmEINTEOY,
BB D BEOEFEE > EHNCITI L BVERT
hrrEZONT.

—7h, FHRETRAEEEERIEEROGER LY
KRECEZY, EHERRVERTIZY, ZOEAIZHE
ELRDIEHHBILT: (Figs.3,4). Tbb, ¥
K72 DA BMEEERICHEAT, FEBE TR,
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S, HERELORE CIRRET R TEIRSS, K AME
PRV RITEELRERTH-/7z. LT, BA
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