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Long-term prognostic value of brain natriuretic peptide and

myocardial contractile reserve in chronic heart failure
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[Abstract]  Objective To explore if brain natriuretic peptide (BENP) and myocardial contractile reserve
(MCR) play important role in long-term prognosis of patients with chronic heart failure {CHF). Methods  Sixty-
four enrolled patients underwent measurement of plasma concentration of BNP, MCR and rest left ventricular ejection
fraction (rest LVEF) and assessment of New Yark Heart Association (NYHA) functional class, They were divided
into groups according to the median of above parameters. Endpoint was cardiac death and was recorded for each group
during average 54 months of foliow-up. Results At the end of the follow-up, it was found that BNP and MCR
closely related with death (»=0. 421 and -0, 443; P=0, 001 and 0. 000, respectively), Between the twe indicators the
death risk ratio of BNP is higher than that of MCR (2. 56 vs 1, 88, 95% CI, respectively}. However, the rest LVEF
and NYHA functional class had no relation with death (r=-0. 057 and 0. 110, respectively; P= 0, 652 and 0, 382,
respectively) , and the death risk ratios of them had no significance. More important is that if BNP and MCR were
combined the death risk ratio was increased to 12. 8, even higher than either of them. Conclusion BNP and MCR

are excellent predictors of long-term prognosis in patients with CHF, between them, BNP is superior to BNP, If the
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two indicators joined together, the prediction would become more powerful, Rest LVEF and NYHA have no signifi-

cance in long-term prediction of CHF. The simple test for BNP should become routine for patients with CHF, and

MCR is an important marker to assess the long-term prognosis of CHF as well,

[Key words] natriuretic peptide, brain; myocardial contractile; elderly; heart failure

AR, B F X8 ¥ 1 T (chronic heart
failure, CHF) R AEA T EHHEAMIAR, BEER
ERARE LR T AR RENK CHF B
AT ML, 45 18 B 3K % 4 L BB I #) A (angio-
tensin-converting enzyme inhibitor, ACED) Pl & B-
FHRMEM M ENE, #18 CHF BEMERFR
FAEHEESS THRARES Y, HEWMER
% CHF B EFm TS Ml v, RERRHIHE
RO T TE G PR AP SR B A~} AR, Jigi 9 BK (brain natri-
uretic peptide, BNPYR R B, CHF IR 5 EH
ERMAOBEBE AWM R,. EE CHF B2
W HBEUERRFHREEENELY., RRHE
¥4 % 1E%TF BNP %t CHF MEMHARYAREF
FEFP R RS R HREE W, BNP 15K
HRAENIEN TG EREAREIWEL S F09H
EMF. LWL 1 & (myocardial contractile
reserve, MCR) R I ZE E A A B R iR 0 I, B %
FIRMTEE s 2 0 ] Y4B T M R . X BNP &
MCR 7 CHF KT P MERET 2R, A
ABTHREMR FREESEED B RFEHE
AREZAHEOWRRM S E,

1 WN|SFE

1.1 #HWAXA#HA  1999-2000 F, AEEHBAHE
Pontois LB LABHEH 64 AIREELE
BEE QM & 21 ), Fih6l1+12 )5 E8H#
AIBFGE, B A B2 0 20 2 51 i 73 3 (left ventricu-
lar ejection fraction, LVEF)<{45% (BF £ ki), H
R & A IO LA 25 4, Bkl O LR 39 .
BEABGEZMYE BNPRE: HFLBHEFH
E4#THERET LVEF B, 38 £ B kM
AR B A I MCR; [f] B #2771 ORI G VB4 . 4R IR
£ BNP, MCR, LVEF #l NYHA S 847
4340 4% BNP>>189; MCR<(24 @& 4105 A 41, BNP<C
189;MCR>>24 BE N BH. AT EEESFAP
HEEAH.

1.2 BNP #&a] H% EDTA (ethylenediami-
netetraacetic acid} G WX ERBERENHBRE
BEbkm, £ 1Th §F—4°C &4 T L 4000 rpm &

AL 10min, fR I3 HF I 3K A7 £ — 80°C WK B AT,
¥ F 7 At 5 % 4 4 7 % (CIEs Bio International
Kit,France) 47 BNP #& ) , B0 il 7 B B P 00 32
BEHT.
1.3 #&T# LVEF # MCR #1 k@ @K
LVEF.# /5 14 % Hewlett-Packard 3500 B, 4 ] #
fEE £ B American Society of Echocardiography
(ASE) W ER#T, &8 LVEF fREBHE R
Simpson ¥, MBS REF 4 M 2 BEKE.

LERERATARA A ERNERBEELN
—f ARG LR AT RENEN LR
RHFTMEROEREY. FOEMN Spg - ke' -
min” JFE8 LB KREA B 4min FI— KA E,
4515 10, 20pg + kg' -+ min’ B INF] 20pg « ke'
min'J§ 4min LR, EE R BN ICREEN
ME.LEI2FROBEUREHMES L3RR
B ARIZEFEFWE 15min, MCR & 3%
£ ERARRRE LVEF 8K E 2. MCR =
{Max LVEF - rest LVEF)/ rest LVEF "', MCR
WEHAZEMER<SA,

BE AR R AR A YA G E A
B # ACET FI 877 £ i) -F 4% Hb.3% Ccarvedilol) , #] /R
FURFELNBEENTHSBESE. B2 MAXEEHE
F1RET. BRBHHICREAANTREMEE
B, BT EE MEL SR OEERT GE X
AEFRERT ORBL) HEITFESLTA.
L4 gitFh BREBEGATRELZIH
#|EE, A SSPS. 11 #fréit 4t BNP, MCR,
# 8 LVEF # NYHA I8 5 & TR A
FoAuBHZ TR ARRXA X %, BNP,
MCR, # 8 LVEF f1 NYHA {DifE R ST
MK F R HMRXYESHT (Spearman) ; FETH A&
B fER BB P <005 HELHERFAL
HEEX.

2 # R

2.1 BpEERTHREE WAZENESEE 24
AR —. BRAETHRENELERNEEE
¥z, 3 BNP #1 MCR S 84 744, 3%



¢ 386

TEETERERR/AG 2007 F 128 £63% E£68  Chin ] Mult Organ Dis Elderly

Dec 2007 Vol 6 No &

IDFA AR T B, §RRHEREST
Xt 4 S MG T Z 6 A R TR, R LE
AMCREFACHMARRES, i HERMX,
r=—0.443,P=0. 000, Lt & ik MCR gy {8 &/ &
ERTWAERERBRE . MCR iF AL HE
TR R WM. BNP ST #H L uRE
%, 0RIEME,r=0.421,P=0.001 ;{H 2 NYHA
LSRR HXERA (=0 110, P=
0.384 ); #E LVEF 5T HEHEE D (r=
—0.057,P=0.652),

2.2 FaxmRTAd AR MR1ITLEZ
BT BNP 4 mFE TS LK T BNP Ak
HEFET-FIEE B £ (11/22 1 8/41, P=0. 020),
BET RS B Ik 2. 56¢95 % CD R . & T MCR
Ao B EH B FE L A AR F MCR A B4 B 3 T
% B B A (4/30 #0 14/26, P=0. 002) , FET-AH R
fEB L H 1.88(95% Cly, ML E& R LEE
BNP % 1- #9413 f& B 4 & T MCR(2. 56/1. 88),
AR TEE LVEF P A mE T ARAET
B8 LVEF f (i $r40 49 58 7 3 $ 2= HI4R /15 (11/38
1 8/27,P=1,000), FE - 4R fE B EL 2 1. 01(95 %
CD; F#, B F NYHA L& M AKT
T-HHAET NYHA OIS SUA M T
%2 B AR ANC3/15 F1 13/45, P=0. 738), %61
MR EE L I3 CD;MEREZBRER
H¥ER.

2,3 B4REBNP#MCR MEZAUED A
#H (MCR=<24 ,BNP>>189)# B # (MCR>>24, BNP<{
189) 2 [RFE T A %1 MM Hh BRIk 12, 8¢95%CD), M

#EHE DR S WE MCR fil BNP of WL s
CHF fKBiseT.

IO

EERHFCHF W EREESRAREAZH
ERES GREFSESETZMER . 4 CHF 5
BRI TR R IN#EL, WIRIT L F ACEL f1 5-32
hREMKMEARERS T CHF 2 E B EFE,
ERTHRERSG, TR BHKE T bATMER KT
2. BNPHEARERAUHANEL EERT
PARTRA — 15 2F MR A T L2 i L M
J& F W 7 s, A O T Y BT T L MCR LG L
FRERFERE CHF WIIRNEERNTEE L
¥. EHENESRED L BT &K E. 3
BNP,.MCR Ll Kk # B LVEF f1 NYHA OB iR 5+ 4R
TR B T A EHAE CHF KEAHE K
#riE.

KEWHRO L. MK BNP ¥ 2 CHF &
ERTHMIGEEREE MARLCEHFEEREL
FRET R MK BNP S ERH N 3%, CHF &
O TR FE TS A MG B Hod R 1090 FH RDY
{CZE 447 T MEDLINE #1 EMBASE | 1994-2004
A X F BNP BT830 B 45 iE 4 . BNP
£ CHF &1 MEBSRE AW TEBREF. AR
MAMGSRUBARRTT. EEFHREREM
Mm% BNP ¥ EMH CHFH KR CHMHEX (=
0.421,P=0.001), £k BNP B F i 5 F
oL H Z B M FE TR S Rt 2. 56 (95 CD .
XHEREBNPRERT AAFECHER KM

F1 % BNP,MCR, B8 LVEF I NYHA DD PO MR 1T B T ER I 3

b Median A[?/ulv“e B]:(;l/o;r (95;RCI) Pl
ENFP 189. 0(5.0,1300. Ong/L 11/22 B/41 2, 56(1,21-5,42) 0.020
MCR 23, 8(-43,130) % 4/30 14/26 1.88(1.21-2, 81 0. 002
Rest LVEF  32.9(11,4.46.2) % 11/37 8/27 1. 01(0. 74-1, 39) 1. 080
NYHA 2.5(2.0,4.0) 3/15¢ID  13/45¢1) 1. 13¢0. 82-1, 54) 0.738

tE: BNP: B Rk  MCR. .0 B 45 77 % s Rest LVEF, BB 2 M I AH 8 NYHA A £.0BESh 8E D 8y o FET- M NG BT He
F2 ABMBAZARTARLENRS

rl N Death D/N
A
MCR< 24;BNP>189 10 8 !
B 116
MCR >»24;BNP< 189
RR (95 %CD 16 8/14 12, §¢1, 87-87. 56)

H: VKRB RAY Death FET-H /N ET- B MEEZ



MEEFLREERPT 2007 F 12 264 S6H Chin ] Mult Organ Dis Elderly Dec 2007 Vol § No & » 387 -

R RRE 4 F S, X —ERAAAE
£, ELLiEE] BNP #% CHF 5 PRy R X .

k(FMCRECHF AEMEMBRERFC R
MO B LA — B U R Rl 0
WEEEZMETHER S TR @I R
LW EERN, HAFLRACNFEEAT. I
BT A BRI, BT BER T LUK E /Y,
i 0 L 3h BB B o R, 0 IR A W AR D RE LG IR E .
B2 UEH DST o D442 4 3R 5 ) B 400 R A2 B Y
CRL, X B ¥ MCR fE &N, K%k,
MCR & i) 838 G IR T RE B 4 JL AR gk B K FF TR B
AL AT BB . LTI AT DL F R BB R ATRI MR
R RT3 T E SR T ST
fald b R 295% CD, F B d2iE B MCR £
CHF BEFMBE#HT. AS8MHRLRIAFFR P
A& MCR B EE BNP H R, X —AEdd
HFEHE M T X% T MCR 1 BNP X & p#rg ™
#1,MCR # BNP £ CHF W55 i 15 B T 88 2 %
M5 [ 1 (52 B AL A IE R

REHFERHBE LVEF &2 CHF EEWNTE
B RN ERMENE RS, £
MRS T, B8 LVEFETHUKRASK T
{8 Z ] B AET-fE B IR 1(95% Cl, P=
LoD, ERFBARIITFEN. AFXEHEE &L
LVEF RBM R YEi B M LA ZEE,
BENTRE XS, B A E BTGB
EHEERE KM F—EhFLoNETALRSIENE
3 )RR BT AT R L 0 R SE e R B A AR O BE
THAEAR AT B B , b AR B LVEF &5 5
WEAHEA  BERNFMHSHNER, EXFHEFRL
F. A% E LVEF AWM CHF KRB WG . K&
SERAKRT ., NYHA L RET) BB 4y Rl o A 18
EWERAETEEEN, MEEF - S ENNBE
R EEMTSF KRG/ 0K BNP & EH
KEBEMEREARN. BRFEHFIELEN
BB H TEMf CHF BT . HEXBERE R E
ARBMTE 2, ME NS CHF HUS 15158
PFETdE R, NYHA .0 BT 62 5 4E y CHF Hl )5 48
WEEARAFEEY.

B T 2 B4 MCR # BNP B4 &3k,
AUEAFEA MBI RER BT ARE RS ME
12,8 (95% CD), bu 813 f Fl BNP(2. 56, 95 C1)
B AR, LM ER MCRC 1,88, 95CDE 6 £%
A&, BEAKA XEEE-REAELETRR

Xf CHF #A71F 4. KR T LI A BAT, IR E
TEOME IV AE CHF Bi/G . S 47 65 B ] B L 46 43
RARZCLBIEN A B Y H IR 6 R %, &
. XHBRMNBESHAELNER BAFTEY
B AHEWH CHF KYHE, A - HE
BITHI I L BNP W Ch CHF ¥ AR %8
MCR X CHF i Ja #) ¢ {5, & B 2 1 0 B B %
CHF BH AR IT R,

4 WEMBRIE

AT BB B TR R AN AR
BEITHFEE 4 58 5 DA . BT A A A7 6Y FR ) 16
MESHBELITHT, FUBMALERERES
BMMI R FEELTRER, DE MCR A
BNP fi: Yy CHF 1§ B0/ i 40  0 BUBA AT AT 48

Fi5h MCR #gp B LVEF 2@ L E B ER
THH . SR AEE 2 LD R AR AR E A AFEIR S R 4 BF
TR R 8 IR R, D R BRI
SRR RE YR, 3 L R R ER RO R A A AR AL R AE
EHHEREMHSXERE |

5 &

MCR #1 BNP 5 CHF £ - &%, 1
VAMEAPEM CHF KT SR, BT EAF 4N
EBRFTLMEA RN ERHEE. MEZT NYHA
DI ZAEE LVEF 580w i TR
FMXE AES R THEM CHF R KRBIBIS.
MCR & [E] i BND &9 8 F 7 -H ER ¥ b MCR
B BNP i B & /i 12, 8 {8, WA M H MCR
BH# BNP X CHF BIEHTRER 1.

it {EE BB E B Pontois PLE
BeLmA A EAR MR RRA XA R EREE
WO ST R R E S TR .

I W

[1] Packer M, Coats AJ, Fowler MB, et al. Effect of
carvedilol on survival in severe chronic heart failure,
The Carvedilol Prospective Randomized Cumulative
Survival Study Group. N Engl ] Med, 2001, 344;

1651-1658.

[2] The CONSENSUSS Trial Study Group. Effects of en-
alapril on mortality in severe congestive heart failure;
results of the Cooperative North Scandinavian Enala-
pril Survival Study (CONSENSUSS). N Engl ] Med,
1987,316:1429-1435,



+ 388 -

PEEFERERR/AG 2007 E 128 6% E6H  Chin J Mult Organ Dis Elderly

Dec 2007 Vol 6 No 6

L3l

[4]

(5]

L]

L7]

[s]

[5]

L1o]

(1]

[1z]

Harrison A, Morrison 1K, Krishnaswamy P, et al.
B-type natriuretic peptide predicts future cardiac
events in patients presenting to the emergency depart-
ment with dyspnea. Ann Emerg Med, 2002, 39, 131-
138,

Bettencourt P. Brain natriuretic peptide (nesiritide} in
the treatment of heart failure. Cardiovase Drug Rev,
2002,20.27-36.

Anand IS, Fisher LD, Chiang YT, Changes in brain
natriuretic peptide and norepinephrine over time and
mortality and morbidity in the Valsartan Heart Failure
Trial ( Val-HeFT). 2003, 107. 1278
1283,

American Society of Echocardiography Committee on

Circulation,

Standards, Subcommittee on Quantification of Two
Dimensional Echocardiograms. Recommendations for
quantification of the left ventricle by two dimensional
echocardicgraphy, ] Am Soc Echocardiogr, 1985, 2.
358-367.
Jourdain Py Funck F,Fulla Y, et al. Myocardial contractile
reserve under low dose of dobutamine and improve-
ment of left ventricular ejection fraction with treatment
by carvedilol. Eur | Heart Fail, 2002,4,269-276,
Yasue H, Yoshimura M, Sumidan H, et al. Localisation
and mechanism of secretion of B-type natriuretic pep-
tide in comparison with those of ANP in normal sub-
jects and patients with heart failure. Circulation,
1994,90,195-203.
Mukoyama M, Nakao K, Saito Y, et al. Increased hu-
man brain natriuretic peptide in congestive heart fail-
ure, N Engl J Med, 1990,323,757-758.
Tsutamoto T, Wada A, Maeda K,et al. Plasma brain
natriuretic peptide level as a biochemical marker of
morbidity and mortality in patients with asymptomat-
ic or minimally symptomatic left ventricular dysfunc-
tion. Eur Heart J, 1999,20, 1799-1807,
Tsutamota T, Wada A, Maeda K et al. Attenuation
of compensation of endogenous cardiac natriuretic
peptide system in CHF/ prognostic role of BNP con-
centration in patients with chronic symptomatic left
ventricular dysfunction, Circulation, 1997, 86. 509-
516,
Gardner RS,, Qzalp F, Murday AJ, et al. NT-pro-
BNP: a new gold standard in predicting mortality in

[13]

[14]

[15]

(16]

(17]

(18]

[19]

L20]

[21]

(22]

patients with advanced HF., Eur Heart J, 2003, 24,
1735-1743.

Doust JA, Pietrzak E, Dobson A, et al.
does BNP predict death and cardiac events in patients
with HF, systematic review? Br Med J, 2005, 330
625-629,

How well

Marmor A, Schennweiss A, Prognostic value of non-
invasively obtained left ventricular contractile reserve
in patients with severe HF. ] Am Coll Cardiol, 1997,
29. 422-428.

Calatro K, Farqoo A, Chaudry A. Prognostic impli-
cations of myocardial contractile reserve in patients
with ischemic cardiomyopathy. Echocardiography,
2000,17:61-67,

Braunwald E, Kloner RA, The stunned myocardium.
prolonged, postischemic ventricular dysfunction, Cir-
culation, 1982,66,; 1146-1149.

Rahimtoola S. The hibernating myocardium. Am Heart
], 1989,117, 211-220,

Mertes H, Sawada G, RyanT, et al, Symptoms as-
sociated with dobutamine stress echocardiography:
experience in 1118 patients. Circulation, 1993,88,15-
19.

Schinkel AF, Vourvouri EC, Bax IJ, et al. Relation
between left ventricular contractile reserve during low
dose dobutamine echocardiography and plasma con-
centrations of natriuretic peptides, Heart, 2004, 90,
237-238, '

Drozdz ], Krzeminska-Pakula M, Krecki R, et al
Prognostic value of the parameters of left ventricular
systolic function in patients with heart failure. Przegl
Lek, 2004, 61,664-688,

Serutinio I}y Lagioia R, Clemente M. et al. Predic-
tion of mortality in mild to moderately symptomatic
patients with left ventricular dysfunction, Eur Heart
T, 1994,15; 1089-1095,

Van den Broek SA, Van Veldhuisen DJ, De Graeff
PA, et al. Comparison between NYHA classification
and peek consumption in assessment of functional
status and prognosis in patients with mild to moder-
ate CHF secondary to either ischemic or idiopathic di-
lated cardiomyopathy. Am J Cardiol, 1992, 70,359-
363,



