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Objectives. Biventricular pacing may be valuable for the treatment of patients with intractable heart fail-
ure, but how many patients in Japan would benefit from this type of therapy remains uncertain. This study
investigated the incidence of intraventricular conduction delay in the electrocardiograrh] ECGlLhs a marker
of the need for biventricular pacing, as well as the underlying etiology of heart failure in patients admitted
with congestive heart failure.

Methods. Patients with heart failure admitted to the Tokai University Hospital from January 1990 to
September 2000 were studied retrospectively. The distribution of age, sex and underlying diseases, and
that of the rhythm and the QRS width in ECG recordings were analyzed. Patients with a QRS width of
over 121 msec in the ECG were classified as the’ wide QRS’ group.

Results. Of a series of 1,200 consecutive patients with heart failure, 872 patients, 499 males and 373
femalek] mean age 67.9% 13.9 years[dvere admitted to the hospital and 71 had® wide QRS’ by ECG.
Among those in the' wide QRS’ group, 37% had ischemic heart disease and 14% had dilated cardiomy-
opathy. The widest QRS complexes were encountered in patients with dilated cardiomyopathy and the
largest number of wide QRS complexes was encountered in patients with ischemic heart disease.

Conclusions. The most frequent causes of heart failure among patients considered suitable for biventric-
ular pacing were ischemic heart disease and dilated cardiomyopathy, which is consistent with previous
reports. Compared with the statistics reported from western countries, the incidence of ischemic heart dis-
ease and the incidence of intraventricular conduction delay were lower in Japanese patients with heart fail-
ure. The incidence of intraventricular conduction delay among patients with heart failure was 8.6%.
Therefore, fewer patients need biventricular pacing in Japan than in western countries. Nevertheless,
patients with heart failure resistant to other therapies might still benefit from this type of therapy.
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Table 10 Clinical characteristics

IHD VHD HT DCM Others Total

No. of patients 433 260 112 123 272 1,200
Agél yrO 70.8+ 11.0 689+ 129 73.6%+ 144 573+ 137 64.4% 163 67.9% 139

Male 72.3% 43.1% 42.9% 73.2% 55.1% 59.2%

H 75yr 38.8% 41.2% 56.3% 4.9% 29.4% 35.3%

Atrial fibrillation 13.2% 57.4% 20.8% 35.8% 22.8% 7.6%
LVEE! %[O 48.5+ 17.4  61.1£ 17.2 593+ 16.1 353+ 151 57.3+ 19.1 53.1+ 19.1

045% 51.3% 16.7% 18.8% 72.3% 29.2% 34.2%

Continuous values are meant SD.

IHDO ischemic heart disease; VHDU valvular heart disease; HTO hypertension ; DCMU dilated cardiomy-

opathy ; LVEFO left ventricular ejection fraction.
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Fig. 1 Underlying disease in all patients
CRF O chronic renal failure; HCM O hypertrophic car-
diomyopathy. Other abbreviations as in Table 1.
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Table 20 Distribution of QRS width

Patients undergoingDPatientsDwith congestive O
QRS msecl] Cinedical checkupO heart failuredX

O n0 18,5750 0 U nab 1,06800
O g8 O 46.3%0 37.6%0
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Fig. 2 Wide QRS and underlying diseases
Abbreviations as in Table 1.
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Fig. 3 Underlying disease in wide QRS population
Abbreviations as in Table 1, Fig. 1.

gopbooogos300e60%000D0O0SsS020%000
oSO oo00000000000o0oooooooon
0o000o0ooo*O000o00ooooooon
000000o0oooooo"™™mooooooooo
gboooboooboobbooobooboooboo
0000000000 ooooo"ooooooon
gooooobobobDbbboooo4sos720000
O000oooOooooo"oooooooooo
googon
gooboobbOooobboooobaerRsOOd
0000000000000 oooooooon
goboobobooobdoobboooboobboon

gogbobooboooboooboobboon
QrSuUbbObbOO0OOoooooobbboooooon
Ooooooo"™™Ooooooo00oooooooo
00000000000 00QRSOO 1200
MomsecU O OO OOOO0DODOOOODOOOOODODO
oboboboboooooboobobobooooo
O0®000000wide QRSUODOD41% 000
obd24%0 0000000 17%M 00000000

Wide QRSO OD0O0ODOOODOODOOODOODOO
obobobooooobooboobobobooooo
U0ob0o0o0obO0o0ob0o0o0obOObOO wide QRS
0000o0b0b0ob0obO0b0O 4lmsec00 000
goQrRSOObDOOoOoOobDbOOoOooobObOoOooo
gboboboooooooboobobobooooo
gooQRrRSOODODOOOOODDO30050%0000
0?0 00000000000000000000
gbobobooooooboobobobobooooo
gbobobooooooboobobobobooooo
gogboogoboobbooboobobooboon
goood

QRSO I20msecU 00D O0OOOOOOODOODOO
U0 Table 3l 00000 QRSO U 120msec U
000000 17%! 121msec0 00 8.6%L 0000
000 Farwell D" 00000 1,04200 25000
00000000 ShamimO* 0000000000

J Cardiol 2002 Sep; 401 3[+ 103—-109



OoooooooooOodaQRrsO 107

VHD l
n=232
o<s0
HT = |
‘ 1 ‘B81-100
n-105 | | . mtot-120
. O121-140
IHD l i T
| mias
n=406 5
-
n=105 ‘ }
0% 20% 40% 60% 80% 100%
Fig. 4 Incidence of wide QRS in underlying diseases
Abbreviations as in Table 1.
Table 311 Wide QRS population
No. of patients IQRS] H 120 msecJ O IHD VHD O DCM
Farwell D et al."'H] United Kingdom[ O 1,0420 25%0 61%0 5%0 24%0
Shamim W et al.?1] United Kingdom O 2410 38.2%0 oo oo oo
Cohen-Solal M et al.'?F] France[d O 1,0580 36%0 33%0 20%0 oo
Igarashi M et alJ Japan[l O 1,068 17% 36% 20% 10%

Abbreviations as in Table 1.

d221000000382%00000000000
Cohen-Solal0 "0 0000 1,05800 36%00000
dddddoooooooooooooooooon
dddddoooooooooooooooooon
ddddddooooooooooooooooon
ddddddooooooooooooooooon
goddoddooooooa

goooo

goboooboobbooboobobooboo

J Cardiol 2002 Sep; 401 3[+ 103—-109

goooooobOooDbii2e0o0b00CcOOO0OOn
gbooQrSOOOOOOOOOCOCOOOOCOOODn
goboooooooooOoocooboOoooooono
O0wide QRSOOOOOODOOOOOODOOOCOO
goboooooooooboocooboooooooo
gobooobooooooobooocooocbooooao
goboooboobooobooboobooboon
wide QRSO O OOOO0OO0O0O0OO0OO0O0O0O0O0
gobooooooooood



108

ooooooooo oo

goooo

good:0o0bo0oobooboobobobooooboobooobooboboboboboobooobooon
gobooooooboobobooboooboooboboobobooooooboobobooooOoERrRsOogOoO
obob0obobobOobobo2st40b0b0oooooooooooooooboooooo
gboboboooooooooobooboboboboboboooooobooboboboboboo
oboboboooooobooooboboboooooooboobobobobooo

oooO:19%00 100200009000 100900000000000000000O000O0O00ODO
goooboobdgob o0 bobbobobooobobooobobobobobDoboboobooo
gboboboboooboobooboQrsbouobooan

OO0O:0000679+ 1390114010600 00499000037300000087200000
QRSO RImsec0 00000000 DOOO00OO0MwideQRSOM 71000000 WideQRSO DO O
Ugbobooboobo370000000 14%00000Wide QRSOOOOODOOOOOOOO
gbobobooooobooboboersubobobooon

good:o0o0booooobobobobooooobooboobobobobobooboobgn
gboQrSUbooboOoobOoobooboobOoobooboobOoobooboobOooDbo
02000008620 000000000000DL0O0O00O0DODODODODOODOOOODODOO
gboboboooogooboobobobobooooooboboboboobooo

J Cardiol 2002 Sep,; 40] 3L 1030 109

oo

10 Kelly TL, Cremo R, Nielsen C, Shabetai R: Prediction of
outcome in late-stage cardiomyopathy. Am Heart J 1990 ;
119: 11110 1121

20 Shamim W, Francis DP, Yousufuddin M, Vaney S, Pieopli
MF, Anker SD, Coats AJ: Intraventricular conduction
delay: A prognostic marker in chronic heart failure. Int J
Cardiol 1999; 70: 1710178

30 Gras D, Mabo P, Tang T, Luttikuis O, Chatoor R, Pedersen
AK, Tscheliessnigg HH, Deharo JC, Puglisi A, Silvestre S,
Kimber S, Ross H, Ravazzi A, Paul V, Skehan D:
Multisite pacing as a supplemental treatment of congestive
heart failure : Preliminary results of the Medtronic Inc.
InSync Study. PACE 1998; 21: 22490 2255

40 Auricchio A, Stellbrink C, Sack S, Block M, Vogt J,
Bakker P, Mortensen P, Klein H, for the PATH-CHF Study
Group: The Pacing Therapies for Congestive Heart Failure

[ PATH-CHFbtudy : Rationale, design, and endpoints of a
prospective randomized multicenter study. Am J Cardiol
1999; 83: 130D0 135D

50 Cazeau S, Leclercq C, Lavergne T, Walker S, Varma C,
Linde C, Garrigue S, Kappenberger L, Haywood GA,
Santini M, Bailleul C, Daubert JC, for the Multisite
Stimulation in Cardiomyopathie§] MUSTICStudy
Investigators : Effects of multisite biventricular pacing in
patients with heart failure and intraventricular conduction
delay. N Eng J Med 2001 ; 344 : 8730 880

600 Saxon LA, Boehmer JP, Hummel J, Kacet S, De Marco T,
Naccarelli G, Daoud E, for the VIGOR CHF and VENTAK
CHF Investigators: Biventricular pacing in patients with
congestive heart failure: Two prospective randomized tri-
als. Am J Cardiol 1999; 83: 120DU 123D

70 Higgins SL, Yong P, Scheck D, McDaniel M, Bollinger F,
Vadecha M, Desai S, Meyer DB, for the Ventak CHF
Investigators: Biventricular pacing diminishes the need for
implantable cardioverter defibrillator therapy. J Am Coll
Cardiol 2000; 36: 8240827

80 Abraham WT, on behalf of the Multicenter InSync
Randomized Clinical Evaluatioh] MIRACLEUnvestigators
and Coordinators : Rationale and design of a randomized
clinical trial to assess the safety and efficacy of cardiac
resynchronization therapy in patients with advanced heart
failure : The Multicenter InSync Randomized Clinical
Evaluatioh] MIRACLEL J Card Fail 2000; 6: 3690 380

90 Bristow MR, Feldman AM, Saxon LA, for the COMPAN-
ION Steering Committee and COMPANION Clinical
Investigators: Heart failure management using implantable
devices for ventricular resynchronization: Comparison of
medical therapy, pacing, and defibrillation in chronic heart
failurel COMPANION I [drial. J Card Fail 2000; 6: 2760
285

100 McKee PA, Castelli WP, McNamara PM, Kannel WB :
The natural history of congestive heart failure: The
Framingham Study. N Eng J Med 1971; 285: 14410 1446

110 Farwell D, Patel NR, Hall A, Ralph S, Sulke AN: How
many people with heart failure are appropriate for biven-
tricular resynchronization? Eur Heart J 2000; 21: 12460
1250

1200 Cohen-Solal A, Desnos M, Delahaye F, Emeriau JP,
Hanania G, for the Myocardiopathy and Heart Failure
Working Group of the French Society of Cardiology, the
National College of General Hospital Cardiologists and the
French Geriatrics Society: A national survey of heart fail-
ure in French hospitals. Eur Heart J 2000; 21: 7630 769

130 Ho KK, Anderson KM, Kannel WB, Grossman W, Levy

J Cardiol 2002 Sep; 401 3[1 103—109



D: Survival after the onset of congestive heart failure in
Framingham Heart Study subjects. Circulation 1993 ; 88:
1070 115
1400 Cowie MR, Wood DA, Coats AJ, Thompson SG, Poole-
Wilson PA, Suresh V, Sutton GC: Incidence and aetiology
of heart failure: A population-based study. Eur Heart J
1999; 20: 4210428
150 Bellotti P, Badono LP, Acquarone N, Griffo R, Lo Pinto G,
Maggioni AP, Mattiauda C, Menardo G, Mombelloni P,
OSCUR Investigators: Specialty-related differences in the
epidemiology, clinical profile, management and outcome of
patients hospitalized for heart failure; the OSCUR study:
Outcome dello Scompenso Cardiaco in relazione all
* Utilizzo delle Risore. Eur Heart J 2001 ; 22: 5960 604
160 Itoh A, Saito M, Haze K, Haramori K, Kasagi F: Prognosis
of patients with congestive heart failure: Its determinants
in various heart disease in Japan. Intern Med 1992 ; 31:
3040 309
170 Kass DA, Chen CH, Curry C, Talbot M, Berger R, Fetics
B, Nevo E: Improved left ventricular mechanics from
acute VDD pacing in patients with dilated cardiomyopathy
and ventricular conduction delay. Circulation 1999 ; 99:
15670 1573
1800 Auricchio A, Stellbrink C, Sack S, Block M, Vogt J,

J Cardiol 2002 Sep; 401 3[+ 103—-109

OoooooooooOodaQRrsO 109

Bakker P, Mortensen P, Klein H, for the Pathing Therapies
for Congestive Heart Failure Study Group, Kramer A, Ding
J, Salo R, Tockman B, Pochet T, Spinelli J, for the Guidant
Congestive Heart Failure Research Group: Effect of pacing
chamber and atrioventricular delay on acute systolic func-
tion of paced patients with congestive heart failure.
Circulation 1999; 99: 2993 3001

190 Schoeller R, Andresen D, Buttner P, Oezcelik K, Vey G,
Schroder R: First- or second-degree atrioventricular block
as a risk factor in idiopathic dilated cardiomyopathy. Am J
Cardiol 1993; 71: 7200 726

200 Rihal CS, Nishimura RA, Hatle LK, Bailey KR, Tajik AJ:
Systolic and diastolic dysfunction in patients with clinical
diagnosis of dilated cardiomyopathy. Circulation 1994 ; 90:
277202779

210 Silverman ME, Pressel MD, Brackett JC, Lauria SS, Gold
MR, Gottlieb SS: Prognostic value of the signal-averaged
electrocardiogram and a prolonged QRS in ischemic and
nonischemic cardiomyopathy. Am J Cardiol 1995; 75:
4600 464

2200 Wilensky RL, Yudelman P, Cohen AI, Fletcher RD,
Atkinson J, Virmani R, Robert WC: Serial electrocardio-
graphic changes in idiopathic dilated cardiomyopathy con-
firmed at necropsy. Am J Cardiol 1988; 62: 2760 283



