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Objectives. Brain natriuretic peptide] BNP[And QRS duration have been reported as independent predic-
tors for cardiac events in patients with heart failure. The present study investigated the relationships
between BNP and QRS duration to assess the prognostic value in patients with heart failure.

Methods. We prospectively examined 93 patients presenting to our emergency department with heart
failure between April 2000 and April 2008] age 69+ 13 years, 53 males, 40 femalesl] BNP level and QRS
duration were measured after treatment for heart failure. The efficacy end point was the composite inci-
dence of sudden death, death for progressive heart failure, or readmission for worsening heart failure.

Results. During the mean follow-up period of 720+ 470 days, cardiac events occurred in 35 patients

U sudden death in 6, death for progressive heart failure in 9, and readmission for worsening heart failure in
2000 BNP level was almost equally higher in the three groups with cardiac events] mean+ SEM; sudden
death: 348+ 128pg/ml/, death for progressive heart failure: 390+ 97 pg/ml/, readmission for worsening
heart failure: 354+ 79pg/mi[than in patients without cardiac events] 213+ 34 pg/mil] In contrast, QRS
duration was exclusively prolonged in patients with sudden deathl mean+ SEM, 125+ 10 msec[tom-
pared with the remaining three groupk] death for progressive heart failure: 100+ 5msec, readmission for
worsening heart failure: 103+ 4msec, no cardiac events: 108+ 3 msecl] No relationship was found
between BNP level and QRS duration in all patients with heart failure! Spearman rJ 0.13, pJ 0.22[1]

Conclusions. Increased BNP level was associated with poor prognosis irrespective of mode of cardiac
events, and prolonged QRS duration was related to sudden death in our cohort with heart failure. The com-
bination of BNP level and QRS duration may have adjunctive value in predicting the prognosis in patients
with heart failure.
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Table 100 Patient characteristics and cardiac events

Cardiac events

Sudden Heart failure Heart failure No cardiac
All death death hospitalization events
O0n0930 OnO60 OnrO90 O r0O200 O n0 580

Agel yr, meant SDOJ 69+ 13 72+ 6 74+ 10 68+ 14 69+ 14
Male 581570 21330 B 560 181 650 381 5700
Body mass indek] kg/m?, meant SDUJ 23.1+ 44 21.2+ 42 20.3+ 3.7 23.5+ 5.5 23.9+ 3.5
Ischemic heart disease 351380 21330 BI 560 8 400 200 350
Atrial fibrillation 351380 81 500 Bl 330 01450 200 350
Complete LBBB 40 21330 0 0 130
Complete RBBB 10 120 0170 0110 050 8 140
Coronary risk factors
0 O Hypertension 40 440 Bl 500 21220 100 500 261 4500
0 O Hyperlipidemia 251270 Bl 500 0110 51250 161 2800
0 O Diabetes mellitus 191 200 21330 Bl 330 4200 100 170
0 O Current smoking 261 2801 0170 81330 350 1581 2600
Medications
0 [ Beta blocker 361 390 0170 0110 T 350 210 470
0 O ACE inhibitor/ARB 551590 Bl 500 21220 16 650 31 640
0 O Diuretic 781 810 & 670 818901 161 800 470 810
O O Aldosterone antagonist 321 340 81500 51 5600 m 350 17 290
0 O Digoxin 481 460 4670 4440 01450 261 450
NYHA classU /[0 on admission 78 830 6l 1000 91 1000 1819000 461 790

100 %.

LBBBUO left bundle branch block ; RBBBUO right bundle branch block ; ACE[ angiotensin-converting enzyme ; ARB[ angiotensinJ]

receptor AT, blocker; NYHAO New York Heart Association.
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Fig. 2 Receiver operator characteristics curve for the
detection of cardiac events obtained from plas-
ma brain natriuretic peptide concentrations
The optimal cutoff point was 210 pg/m/.
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Fig. 4 Receiver operator characteristics curve for the
detection of sudden death obtained from QRS
duration
The optimal cutoff point was 117 msec.

OOOoooOO0ooO00oo0oO00oob0o0O0o0nOdIluliano
DD”EDDDDDDDDDDDDDDDDDDDDDD
cobobooooboooobooooooooooooo
oooooooobO200b000o00010cboooaon
cobooocooboooobooooooooooooo

Fig.5 Correlation between plasma brain
natriuretic peptide concentrations
and QRS duration

There was no significant correlation

1,600 7 Spearmanr =0.13 x @® Sudden death
p=0.22 0 A Heart failure death
g o] X Heart failure hospitalization
\8 1,200 A O No cardiac events
] A
=1
5 [ ]
o X
o 800 X
o A X0
2
= o}
g X0 ®
£ 400 - A A .
Y x° o
0 ’ O o' e
o§2) o N ©
P D
o]
0 T 2 T T 8 1
0 50 100 150

QRS duration (msec)

J Cardiol 2006 Jun; 47) 6+ 277-283

200 between brain natriuretic peptide concen-

trations and QRS duration.



282 oooooooo Ood

coooooooOoocooboocoooobocooboooo
oooQrsOUOOOoOOoOoOOoODOOOOOOOoOn
cobooooooocoobooooooo

goboodo

Uboo00o0oO0ooO0oOobOOobOBNPOOQRSODO
coooooooooobocooboocOooboOooo
ooo0nrobobOOooOOoOooOo0oOobRrsSOOO
0000000 *000000 QRS dispersiond O O
ooooooooooobooooboocooboooo

gbOoocoooBNPOOOOODOOOOOOOODO
goooon

goooo

uooooOoooOOoobOOooOBNPOOODOOO
goooooooooboboooboooooomoon
gooooOooboooocooQrsuoboOoooOoon
gbooooooooBNPOOQRSOOOOODOODO
goboooooooooooooooooooon
gobooooood

gogod

gbo0:00b00b0b0b0b0ob0ob0obOobOobMmBNPOQRSOOOOOOOOOO
gobogoboobooooboobooboobbobobooboobo0ooboOoO0oDbOnBNP
goQrsUbobooboOoooon

gbg:200004002003040000000000000000DO0DODOOOODODODOO93
Mogobedx 3000030000400 0000 O0ODOOODOODOODOODOO
gooooosBNpOODOODOOQRSOODODOODOODOODOODOODOODOOOODODOO
gbobobobooooooobobobobooooooooobobo

gobD:00720x 4700 0000000300000 b00O0D@™bDOO0eDOObDOo0m
o020 @BNPOOODOOOMMODOx00000213x 34pgm/IO00000O0OOOO0OO
Udodoo0omoood 348+ 128pg/m/OUOOO0O0O : 390+ 97pg/m/0OO0OD0O : 354+
T9pgmiMOO0O00O00O000QRSUMUDO+ 00000125+ 10msectIOODOOOOOOOO
U0MmooooOn: 100+ Smsec0 0000 : 103+ 4msecd 00000 : 108+ 3msecll] BNPO
QrRSUOUOUO0O0OOO0ODLODLOODLUODLOOLOOODOM Spearman U 0.130 p0O 0.22[11

gbo0:00b00b0b0boboboBNPOLOODODODODODODODODQERSOOO
goooobobbooooooBNPODODQRSOODODOOOODODODOOOOOOOLODbDDbDOOOOO
goboooobooboooboboooo

J Cardiol 2006 Jun,; 471 6 27700 283

ooo

10 Bonneux L, Barendregt JJ, Meeter K, Bonsel GJ, van der
Maas PJ: Estimating clinical morbidity due to ischemic
heart disease and congestive heart failure: The future rise
of the heart failure. Am J Public Health 1994 : 84; 200 28

20 Jessup M, Brozena S: Heart failure. N Engl J Med 2003 ;
348: 20070 2018

30 Schrier RW, Abraham WT: Hormones and hemodynamics
in heart failure. N Engl J Med 1999; 341: 5770 585

40 Maisel AS, Krishnaswamy P, Nowak RM, Nowak RM,
McCord J, Hollander JE, Duc P, Omland T, Storrow AB,
Abraham WT, Wu AHB, Clopton P, Steg PG, Westheim A,
Knudsen CW, Perez A, Kazanegra R, Herrmann HC,
McCullough PA, for the Breathing Not Properly
Multinational Study Investigators: Rapid measurement of

B-type natriuretic peptide in the emergency diagnosis of
heart failure. N Engl ] Med 2002; 347: 1610 167

50 Tsutamoto T, Wada A, Maeda K, Hisanaga T, Maeda Y,
Fukai D, Ohnishi M, Sugimoto Y, Kinoshita M :
Attenuation of compensation of endogenous cardiac natri-
uretic peptide system in chronic heart failure: Prognostic
role of plasma brain natriuretic peptide concentration in
patients with chronic symptomatic left ventricular dysfunc-
tion. Circulation 1997; 96: 5090 516

600 Troughton RW, Frampton CM, Yandle TG, Espiner EA,
Nicholls MG, Richards AM: Treatment of heart failure
guided by plasma aminoterminal brain natriuretic peptide
[0 N-BNP[toncentrations. Lancet 2000; 355: 11260 1130

70 Wang TJ, Larson MG, Levy D, Benjamin EJ, Leip EP,
Omland T, Wolf PA, Vasan RS: Plasma natriuretic peptide
levels and the risk of cardiovascular events and death. N

J Cardiol 2006 Jun; 47) 6+ 277-283



Engl J Med 2004 ; 350: 6550 663

80 Hombach V: Electrocardiogram of the failing heart. Card
Electrophysiol Rev 2002; 6: 2090 214

90 Kashani A, Barold SS: Significance of QRS complex dura-
tion in patients with heart failure. J Am Coll Cardiol 2005 ;
46: 218302192

100 Shamim W, Yousufuddin M, Cicoria M, Gibson DG, Coats
AlJ, Henein MY : Incremental changes in QRS duration in
serial ECGs over time identify high risk elderly patients
with heart failure. Heart 2002 ; 88: 47051

110 Amiya E, Tanabe K, Ikari Y, Nakajima Y, Hara K:
Prolonged QRS duration and severity of mitral regurgita-
tion are unfavorable prognostic markers of heart failure in
patients with nonischemic dilated cardiomyopathy. Circ J
2006; 70: 570 62

1200 Bader H, Garrigue S, Lafitte S, Reuter S, Jais P,
Haissaguerre M, Bonnet J, Clementy J, Roudant R: Intra-
left ventricular electromechanical asynchrony: A new
independent predictor of severe cardiac events in heart fail-
ure patients. J Am Coll Cardiol 2004 ; 43: 2480 256

130 Abraham WT, Fisher WG, Smith AL, Delurgio DB, Leon
AR, Loh E, Kocovic DZ, Packer M, Clavell AL, Hayes DL,
Ellestad M, Trupp RJ, Underwood J, Pickering F, Truex C,
McAtee P, Messenger J, for the MIRACLE Study Group:
Cardiac resynchronization in chronic heart failure. N Engl J
Med 2002 ; 346: 18450 1853

1400 Cleland JG, Daubert JC, Erdmann E, Freemantle N, Gras
D, Kappenberger L, Tavazzi L, for the Cardiac
Resynchronization-Heart Failuredd CARE-HF[Study
Investigators: The effect of cardiac resynchronization on
morbidity and mortality in heart failure. N Engl J Med
2005; 352: 15390 1549

150 Kruger S, Filzmaier K, Graf J, Kunz D, Stickel T,
Hoffmann R, Hanrath P, Janssens U: QRS prolongation on
surface ECG and brain natriuretic peptide as indicators of
left ventricular systolic dysfunction. J Int Med 2004 ; 255:
2060 212

1600 McKee PA, Castelli WP, McNamara PM, Kannel WB :
The natural history of congestive heart failure: The
Framingham study. N Engl J Med 1971 ; 285: 14410 1446

170 Kim SG, Fogoros RN, Furman S, Connolly SJ, Kuck KH,

J Cardiol 2006 Jun; 47) 6+ 277-283

000000 BNPOOQRSODO 283

Moss AJ: Standardized reporting of ICD patient outcome :
The report of a North American Society of Pacing and
Electrophysiology Policy Conference, February 90 10,
1993. Pacing Clin Electrophysiol 1993; 16: 13580 1362

180 Logeart D, Thabut G, Jourdain P, Chavelas C, Beyne P,
Beauvais F, Bouvier E, Solal AC: Predischarge B-type
natriuretic peptide assay for identifying patients at high risk
of re-admission after decompensated heart failure. ] Am
Coll Cardiol 2004 ; 43: 6350 641

190 Berger R, Huelsman M, Strecker K, Bojic A, Moser P,
Stanek B, Pacher R: B-type natriuretic peptide predicts
sudden death in patients with chronic heart failure.
Circulation 2002 ; 105: 239202397

200 Vrtovec B, Delgado R, Zewail A, Thomas CD, Richartz
BM, Radovancevic B: Prolonged QTc interval and high B-
type natriuretic peptide levels together predict mortality in
patients with advanced heart failure. Circulation 2003 ;
107: 17640 1769

210 Gang Y, Ono T, Hnatkova K, Hashimoto K, Camm AJ, Pitt
B, Poole-Wilson PA, Malik M, for the ELITEU investiga-
tors: QT dispersion has no prognostic value in patients
with symptomatic heart failure: An ELITE O substudy.
Pacing Clin Electrophysiol 2003 ; 26: 3940 400

2200 Tuliano S, Fisher SG, Karasik PE, Fletcher RD, Singh SN,
for the Department of Veterans Affairs Survival Trial of
Antiarrhythmic Therapy in Congestive Heart Failure: QRS
duration and mortality in patients with congestive heart
failure. Am Heart J 2002 ; 143: 10850 1091

230 Baldasseroni S, Opasich C, Gorini M, Lucci D, Marchionni
N, Marini M, Campana C, Perini G, Deorsola A, Masotti G,
Tavazzi L, Maggioni AP, for the Italian Network on
Congestive Heart Failure Investigators: Left bundle-branch
block is associated with increased l-year sudden and total
mortality rate in 5517 outpatients with congestive heart
failure: A report from the Italian network on congestive
heart failure. Am Heart J 2002 ; 143: 3980 405

2400 Kearney MT, Fox KA, Lee AJ, Brooksby WP, Shah AM,
Flapan A, Prescott RJ, Andrews R, Batin PD, Eckberg DL,
Gall N, Zaman AG, Lindsay HS, Nolan J: Predicting sud-
den death in patients with mild to moderate chronic heart
failure. Heart 2004 ; 90: 11370 1143



