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(# E] B® RTARATME N-K 5 %49 K (N-terminal pro-brain natriuretic peptide, NT-proBNP) ¥ B 5.0 IE 5 [F] 24k 1697
(cardiac resynchronization therapy , CRT) AR J5 1% .0 % (chronic heart failure, CHF ) B O IIRELA TG RIC R . Fik EFF 2012
4E 3 H—2014 4 10 H7EABEAEA CRT B CRT-D B CHF B3 60 {5, AR F7IE 13 NT-proBNP 7K ; RRTLA ARG 6 A~ H il
FEFA OB I E 200 2 5T 11534 (left ventricular ejection fraction, LVEF) (K& CRT #AJG 6 A~ H MY LVEF 48 XHE 454k
N = 5% FARE , 43 A RN AT OB 4, B DA SR CHF £ E AN KO L S F (major adverse cardiovascular events,
MACE) , &8 : CRT AR J5 A I W 40 AR H] NT-proBNP  fifii/j MACE % 4= %8 /T CRT JCJZ W 4H (P < 0.01) , Ll NT-proBNP

2 354.5 pg/mL N IAEST AL, WU CRT ARJ5 TC S BB N 95.0% , 455 4 92.5%., LA NT-proBNP 2 254.5 pg/mL KirefE
Oy B T A O U SR BB 95.2%  FF R IE 92.3 %, Kaplan-Meier ZEA7 1 2% 78 NT-proBNP<2 254.5 pg/ml ¥/
AP E] T NT-proBNP=2 254.5 pg/mL # (P < 0.01) , £51& : RH{ILH NT-proBNP /K15 CHF &% CRT ARJ5 MR B L K
MR RFARL,
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Correlation between serum N-terminal pro-brain natriuretic peptide and prognosis of cardiac
resynchronization therapy in patients with chronic heart failure
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('Division of Cardiology, First Affiliated Hospital of NJMU,Nanjing 210029;’Division of General medicine
Jiangsu Province Hospital of Traditional Chinese Medicine Affiliated to Nanjing University of Chinese Medicine
Nanjing 210029 ,China)

[Abstract] Objective:To investigate the correlation between preoperative plasma N-terminal pro-brain natriuretic peptide (NT-
proBNP) and prognosis of cardiac resynchronization therapy as well as left ventricular function in patients with chronic heart failure.
Methods : From March. 2012 to October.2014,60 patients who received CRT implantation in the first affiliated hospital , Nanjing
Medical University were included. All the patients had the routine test contained NT-proBNP. Left ventricular ejection fraction(LVEF)
were measured by echocardiography. The patients were divided into responders and non-responders according to whether the left
ventricular ejection fraction (LVEF) increased =5% by 6 months. Major adverse cardiac events(MACE) was observed during follow-
up. Results:Levels of NT-proBNP and MACE rates were much higher in non-responders than that in responders (P < 0.01). At the
optimum cutoff point of 2 354.5 pg/mL,the sensitivity and specificity of NT-proBNP predicting CRT non-response were 95% and
92.5% ,respectively.At the optimum cutoff point of 2 254.5 pg/mL, the sensitivity and specificity of NT-proBNP predicting MACE were
95.2% and 92.3% ,respectively. Kaplan Meier survival curve showed the survival time in patients with BNP 2 254.5 pg/mL or less
were higher than that in patients with BNP 2 254.5 pg/mL or more (P < 0.01). Conclusion:Preoperative NT-proBNP is associated with
response to CRT and postoperative MACE in CHF patients.
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12 M0 1 5238 (chronic heart failure, CHF ) J& />
LS B0 1) 7™ B B B 0 JDE 5[] 25 V68 97 (cardiac
resynchronization therapy, CRT) H FI#{IA N J& 7T 1ML
PR T v B Y BRI, CRT AMUAER
e Y LD RE | O O UV 4 A B iy L3
O VA S A A I RRE R LA B AT s S
B2 ARG R T A 70% 9.0 % S X CRT B
BAFD T T EEAT R B 5y AT A8 A A R s R
CRT ARJ5 W, L7 ki#A K (brain natriuretic peptide,
BNP)JE—FLBE MW AR, B 29 TF
it R R U, BB AR S il B JER G R (N-
teminal brain natriuretic peptide, NT-proBNP) H. 45 2}
T FRE M R AR L, T E R BNP, H
7 P9 4 JE 5 F NT-proBNP 55 CRT ARJ CHF %
TS BT . ARSI AR L NT-proBNP CHF
HWZS CHF [ CRT ARJSDIIRERIICER , i
fii CRT RIS .

1 XW&MTE

1.1 %

2012 4F 3 H—2014 4F 10 HFEm mt BERFR 225
— B EBEALA CRT B¢ CRT-D #Y5## 60 fii], Hirp
B 36 4, Lc 24 4] 4RI 52~85 % SFEH (67 £ 9)%
B 23 61 P BLO UG 35 6 RO
G 2 461, BT R A A TR A AR AR A ORI
S Lol A AR R L O R R R T
FIEM IR IR AR B 2 2 O AR 4 SR E
() CRT HEA T ZSERUE, Adebrif ; OA TR A 2
DA 2544 - AR i LE st it PR O U 5 Z8 e %
M52 B 753 258069 7 I, NYHA JOIHEE/ 24757 T2
SORENRI IV, SEPEOHESCE O B O A2
DEEFR AN =55 mm; A0 = B 105 81
(LVEF) <35%;12 S.0HLE QRS JRIHI>120 ms,, HE
Brbrifi . O EH S DR A4 St @ &
JE OB RS s A 24 i i)™ e v i
& @3 117" 5 AMJ3 B i D R AS ol 1 S S W iE
WL @RGP ARG, ZEGR SR B AR 25
FIT A ANEH AR ZE B S R BT B A R
1.2 F&*

1.2.1 NT-proBNP {& &5 M| &

i AEES N 120 UL E RS THEREST
AR 2 mL AEPTEE L, 5320 (3 000 r/min)
15 min B2 135 B -70°CAHRAT . RAH L
KNP E NT-proBNP, K FH 28 [H % [X

2w NT-proBNP Hye il i 055 &, Ay 35 [ 2 I
N H] Elescys 2010,
122 CRT FAR¥F%

Evakiia = d I U IR NG G RS
DL GEIRSE s 48 AR SETF 10, i T ik
BREE AT AR KIS 5 |, o e IR FR KOS A
2 S A Pk I K Mk A 7 A
DA A 4T R (BB R B P e ik, ZRAS 0 5
ZHRUG BN b M 2 2k [ SR W E
=Wk A g TR AT BREESTIN
123 #8583 B4 X AR m

HH AR e e P R 2 i FH C A S A4 2~4 MHz
15 [ 3 S5500 BURZ (4, 258 A2 BT, X A i
HATHEPE R A BB MIEM BB PR DU O
DI, W 700 3 AR AR N A2 (LVESd) (28 & 5K oR
WAL (LVEDd) , A R Simpson H- 154
ZE ML E(LVEFR ) S8 W R —.0 3l A 1R
WS 3 O s RS- 31 . B O R
ZHO0 A IR AR TR
124 Mizh544

CRT & CRT-D AJ5 Bl [H] 6 4> H 1Al NY-
HA L IIREST S A Dl KA B4% CRT, Lk A
TR EMF, FEA RO S FF (major ad-
verse cardiovascular events, MACE) ®45.0> ) 5 %Ak
SCE B R TR B O ERE B R AT O
REFE IR PR 5T DL EBE . BE 91T 25 0440 )
AT 0, KA CRT AEAJS 6 1> B
Vilh) LVEF Z XM AL N = 5% R brife, 700
CRT A KW 20 A1 CRT JE 2 W4
1.3 itk

K SPSS16.0 BRAFALHR  HHREBURER R 3%
+ PRfEZE (X = 8) , THECRERIEROR A A 43 (%) o NT-
proBNP Il 3 e B 52 i 1E A oA, VE X B 48 Je i
FFE IEA S IR R L AR FHA ST FEAR ¢ K
TR RER I ROTE S . MRS 52108 TARRAIEHh 26
(receiver characteristic curve, ROC) T [ LAl A [H]
NT-proBNP ZK-F-Fiil CRT A J5 f v #& BE LA K & A=
AN RO IV S A BURR R e B WESERE TS B )
Nl NT-proBNP KO B O MU A B34 & At
] Fb3 R Kaplan-Meier A /7 #HZE, P < 0.05 K2
AT EE L

2 # R

2.0 AR EAWERTH
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AL AL B 60 ], HIRLIIER CRT 5§
CRT-D fHAJRYT . 40 Bl R CRT RJ5A R4,
20 I E A CRT RJGTER N4, FEREV o rh 21
B8 B MACE, 46 18 4158 50 T v i
B et E MO s LD IRTER T, 3 iR
FET G OURERIE 1 6], 2 HUEESE 1],
O SI 25 1, CRT A S 2H G 2H A 4F
W OINRE G IR QRS T8 KR 25401
BRI B A T422 5% (P > 0.05)

2.2 CRT A A 8 An o B0 20 K AT NT-proBNP #=
S IEAFVAR ARG MACE ok

LR A W AR NT-proBNP /NF CRT J&
SV (1 741.0 = 75.3)pg/mL vs. (4 282 + 346.9)
pg/mL, P=0.001], RF{.LrDIHEST 9L O B T8 b L 3K
ERTCGIFE (P > 0.05), RJF 64 A Wi,
AR LVEF & TR AL [(39.2 £ 8.6)% vs.
(24.7 +7.5)%,P < 0.01], Jo/i4H MACE %k 4%
BT RV (11/20 vs. 10/40,P < 0.01)

2.3 NT-proBNP 2t CHF #4572 89 ROC W £k

%W 6 1~ H CRT J7 2L PFEAL , NT-proBNP il
W CRT AR J5 [N FEBE () ROC 2k, o<k 1
L 0.987 (95%CI } 0.968~1.007), Lk NT-proBNP
2 354.5 pg/mL R Ec At B, Wl CRT R
J2 I P SURR R 95.0% , KRS TE R 92.5% , H BtV
6 I~ H B EH R K MACE, {E NT-proBNP i il
O I8 A B ROC T2k, Hodh <k F i i
0.976 (95% CI } 0.976 ~1.007) , NT-proBNP Hi {&
2 254.5 pg/mL I CHF 8% & 4 A KO 14
FF I U AR R R, 43 95.2% 1
92.3% (K 1),

1.0
0.87 )J_/
# 0.6
& 0.47
0.2
0.0 - - T T
0.0 0.2 0.4 0.6 0.8 1.0
1-Fpe
E 1 NT-proBNP KEX %L 4O ME R REHA ROC
i 2%
Figure 1 ROC curve of prognostic value of NT-proBNP

for MACE

2.4 EAESH

DU B AL 58 {H NT-proBNP BUE 2 254.5 pg/mL
YE R TGRS 5 JZAE Kaplan-Meier 24714k . NT-proB-
NP<2 254.5 pe/mL(fIRfE41 ) A4 AF M 6 5 T NT-
proBNP>2 254.5 pe/mL(&fE4l), Log-rank K% {H
N 47.44(P < 0.001) RBRSELL S i fe 2 A= A7 1 8]
AR 25 (K 2),

1.0 N el
—EfE
0.8
ﬁo.é-
4
o 044
0.2
0.0
0.00  100.00 200.00  300.00  400.00
HAFITE] (d)

B2 AREERSEDOFEES Kaplan-Meier £1F /2%

Figure 2 Comparison of kaplan Meier survival curves be-
tween CHF patients with high NT-proBNP and
low NT-proBNP

3 i

H Rl RN 25903697 0 1 2 il Re ks i s
OIIRE Sl 0 3 AR W HLG ) 5 5 ARG R
R 5 AL AR . CHF B LA OE oS
PN 451 B TR MILAR S 406 1 AN TR 25 D R =2 1) s 1) o
JEr iz 2, NI FBCO IR A4 FRERLL = 9k, K
W R UE S PTG A D B A, IRAIRFET R
Z P9 B CRT B 235 0 J1 32 0 /R 34 1Y T
J& , SR 30%~40%11) 55 R K CRT Jo /i ',
DR LR T o FE AR S 1 BB A | R PR e
P m)

DR BNP & AR UM 25314 22, BNP
3R AT R O e WO D RS2 B L
BE B 7 4 B 8 Ak S 5 30 NT-proBNP 5 & T+ 1Y
FEIF  ABFIEAERELH CRT ARJ5 A SO 2HAHT
NT-proBNP B fg/NF CRT JC W 4, 3¢ I AR Fi A&l
NT-proBNP 7KFXFF CRT A5 SN AREEA FE.,

ARBFFEEE R FLL NT-proBNP $4{H 2 3545 pg/mL
WAy R, T CRT A5 J6 B 4 80
H95.0% , ¥: S EE N 92.5%, Lk NT-proBNP HU{H
2 254.5 pg/mL FeAE5r B, WOk A0 il A S
YRR R 95.2% K5 51 92.3% , AHFFE B I KB
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XEFHO CRT ARG Sy F2 BE DA KU LA AN R 4
) NT-proBNP Il AAE , B K F Bl S8, &
ARJGAIBEH B CRT JC B iy 58O i 3 A R =2, DA
NT-proBNP HU{f 2 254.5 pg/mL 1E K &K 23 )2,
NT-proBNP <2 254.5 pg/mL ({ik f& 41 ) i 25 77 th £k
15 T'NT-proBNP>2 254.5 pg/ml(FfE4) ., Logeart
S op F IR 5E R B0 3 BB E A BE B Y Il 3K BNP
WIE <350 pg/mL 1Y, H& A PR B S AU T2 S
PIMEF I 16%, 41i3¢ BNP ¥ EETE 350~700 pg/mL
B, HRAZL S FNMRMEE T 60%, ifi
B BNP #EE>700 pg/ml I3 ASHE R 51 7 5]
T 93%, A 1 BNP ¥ & 5 B WS 2 UIAC, A2
HHEH MK BNP X403 B4 s Sl A,
BT DR R I3 BNP KRR E BT EH A
BEAIFET - ANBC Wt b0 EAMIFFE M504 CRT AR
Ja.0TIBES NT-proBNP R ,CRT A W 4 2%
IIfedE I 5, [FIHERE NT-proBNP ZKEA T, 6
IV 2H 25 25 hRE B2 NT-proBNP /KX T84k, Rtk
NT-proBNP 7K Bk | S5 I TUs nl Re st isizs 2,
ARG HUL R T 2011 4EXFA A CRT 5 CRFD 3%
33 Gilkt o3 Hr, FHIREV 6 4 H J§ NT-proBNP 7K
SR [ >13% 0] AT CRT 45 %% , NT—proBNP 1] F
FUEM CRT XL G Y7 ISR

25 LTiR , CRT AR L7 NT-proBNP 7K
XFFIEAl CHF 8 CRT A J5 RN AR B L KO I 48
ANRFA EETMNE,
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