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290), Hik 136 FEREKEE I EA. .03 FNE LVEF; ELISA &% ¥ & f1 ¥ NT-proANP il NT-proB-
NP % . i NT-proANP #it NT-proBNP #iill £ Z W 2 fE B 18 2 i & TERIE(ROC) MR . KREF 8 (LL 65
SHHR HHRERCREERFHEYN ST A, 552 %& H B F NT-proANP F1 NT-proBNP Hi i & E W 4 2
BERET ROC M4k #E B A curoff . £5R HHIA MK NT-proANP Fl NT-proBNP ¥ 1) @ & % T %I B 4l Clog
(NT-proANP); (3.3010.41) vs (2. 9840, 16), P<C0. 01;log(NT-proBNP); (2. 7110, 30) ws (2. 49+0. 13),
P<C0.01), NT-proANP #1 NT-proBNP % R 8 # LVSD(LVEF<40% 8 LVEF<30%) B &£ ROC & T HE
FAUCIH X TF 0. 73(P<0.01); % LVEF<40% 9 8 # ,NT-proANP AUC kX F NT-proBNP(0. 820 ws 0. 738) ; X}
LVEF<C30% (98 % ,NT-proANP AUC 8] 8 /N F NT-proBNP(0. 853 vs 0.877), BIEX FH ROC BB E cut-
off {4 , NT-proANP 2 1676. 92pmol/L BF %% 41 LVSD T # #UR BF 88. 9% ~100% ;8 BB 14. 0% ~58. 7% ; F i
W{E 9. 04% ~30.04% ; B4k W {H 96. 96% ~98. 77% . NT-proBNP % 417. 37pmol/L Bf , R 77.8% ~94. 4%
K5 10.0% ~55.8% s BAME T M (5 7. 07% ~48. 88% ; B ¥ Bi M {5 94. 46% ~98. 87% ., 44 NT-proBNP 5§
NT-proANPHBEB RO I EHBHEABOCENERS, T EXN LVSD ML W& 45, % F LVEF<C40% K Fi 1 ,
NT-proANP# 24 F NT-proBNP,. EBI T2 %8 LVSD 8%,
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Predictive value of N-terminal atrial natriuretic peptide and
N-terminal brain natriuretic peptide for left ventricular

systolic dysfunction
FENGLi, PU Jieliny, NI Xinhai, etal
Department of Cardiology ,Cardiovascular Institute and Fu Wai Hospital ,
CAMS and PUMC, Beijing 100037, China

[Abstract] Objective To compare the performance of N-terminal proatrial natriuretic peptide (NT-proANP)
and N-terminal probrain natriuretic peptide (NT-proBNP) in identifying left ventricular systolic dysfunction (LVSD)
in patients at high risk for heart failure, and to determine their optimal ranges and cut-off values. Methods A total
of 380 patients with cardiovascular disease were enrolled (case group). Based on left ventricular ejection fraction
(LVEF), they were divided into LVSD group (LVEF<C40%, n=90) and non-LVSD group (LVEF>40%, n=
290). Another 136 healthy people were taken as controls. LVEF was measured by echocardiography. Plasma concen-
trations of NT-proANP and NT-proBNP were measured by ELISA. Patients were further grouped according to
LVEF, age, gender and primary cardiovascular diseases. The ability of NT-proANP and NT-proBNP to predict
LVSD was examined from the area under the receiver operating characteristic (ROC) curve, And the cut-off values

were determined. Results The plasma concentrations of NT-proANP and NT-proBNP were much higher in case
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group than in healthy controls (log(NT-proANP): (3. 30£0.41) vs (2. 9840.16), P<<0. 01;log( NT-proBNP) .
(2.71%0. 30) wvs (2.4940.13), P<<0.01). In case group, the area under ROC curve (AUC) for NT-proANP and
NT-proBNP was at least 0, 73(P<C0, 01). The AUC was larger for NT-proANP than NT-proBNP in patients with
LVEF << 40% (0. 820 vs 0. 738), and was smaller for NT-proANP than NT-proBNP in patients with LVEF <C 30%
(0. 853 s 0. 877). Using a cut-off value of 1676. 92pmol/L, NT-proANP had a sensitivity of 88. 9%-100.0% , speci-
ficity of 14.0%-58.7% , positive predictive value (PPV) of 9. 04%-30.04% , and negative predictive value(NPV) of
96.96%-98. 77%. Using a cut-off value of 417, 37pmol/L,NT-proBNP had the sensitivity of 77. 8%-94. 4%, speci-

ficity of 10.0%-55. 8%, PPV of 7. 07%-48.88%, and NPV of 94. 46 %-98. 87%. Conclusions

Both NT-proANP

and NT-proBNP have good performance in reflecting heart function of patients at high risk for heart failure, and both

can be used to diagnose LVSD. For patients with LVEF<(40%, NT-proANP seems to have a better predictive value

than NT-proBNP,
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tricular systolic dysfunction, LVSD), X %) 8 % &
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f# LVSD Hi24, (it B39 MM LVSD & Hi by .0 o 3
BR AR XED ., N3O B F 8 EK (N-terminal
proatrial natriuretic peptide, NT-proANP)/N-¥3
fixi #] 84 Bk ( N-terminal brain natriuretic peptide,
NT-proBNP) & e .0 55 AL 40 Hd #1010 Z L 40 B 53
W mEKEERRBROCE/ CERTRE, 508
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LVSD 4 (LVEF<40%) K& 3E LVSD 4 (LVEF>
40%) . HRFEFERLL 65 R R B RFEE
HOMERFBUMSTEH, BER 136 ZREELE
FXBAGES OCHEBEHROBENRINER
2R OMEREERFL), K, B 95 6, & 41 4,
P 21~T1 B (F 2).

1.2 F#& A®RETHRMEM A& KR 0L
5ml, hi A &M EkEEE EDTA HLEEF. 2h K
.0 (2 500 r/min)10 min, 3 Mm% . 8 —20CH
. 24A W ELISA &l % i % J NT-proANP
1 NT-proBNP B JF (3% A % E Biomedica 2 7] )
BAlE. MEn®ER . FESEROCIEESR
. BROFZdATBELHERE . ZHERE
DU EMz . 1 % B E % 5500 BB AL 3 B AL, 2.
S5MHz HkifffTH 2, EEABFLHEERLHRE
FE LR 4 BOYE, S R K Simpson ¥
m#HH LVEF, E2KkEANEEFHAERE
E4 % K AN B (left ventricular end diastolic
diameter, LVEDd), A HZED 2 £ L0 0
MELEREAATARBE W R LS K.
1.3 #it#a®  KEHE KM SPSSI13. 0 43t
WS ERBE Tt £48, FHTESHR
5, Il 3% NT-proANP F NT-proBNP #i| & {H # 17
MNEER, HARNEZTREEBERA RE. 24
B HERARENESFZ2H (ANOVA), #id®
& #F T 1E ¥ 1F (receiver operating characteristics,
ROC) #h &, it & JF ¥ & NT-proANP #i NT-
proBNP3H LVSD £ i i R 1 45 5 4 BH M BT

£1 BEERMEARABEMR (%))

A n ROW  BKFBECE BmER O ERR FIRA ACED BEKMBIN SEFREN
LVSD 4 90  54(60.00) 44(48.89) 53(58.89) 10(11.11) 16(17.78) 17(18.89) 23(25.56) 29(32.22) 14(15. 56)
3 LVSD4 290 258(88.96) 102(35.17) 154(53.10) 29(10.00) 54(18.62) 33(11.38) 86(29.65) 154(53.10) 55(18.97)
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. FEHUHNME. &KE ROC ML UEEXmES
HBRERES AR E cutoff H. P<<0.05 g
REFZIEEL,

®2 WATWRKEERE

459 n  fE#(¥) LVEF(Y%) LVEDd(mm)
LVSD 4 90 58+12  38+6 62+9
dELVSDH 290 59+11 607 51+6
pog:it::| 136 47+11  63t10 50+5

H.LVSD: A ZEWHIh MR LVEF. £ Z § In 2 ¥
LVEDd: £ 28K KAR

2 & R

2.1 ¥ NT-proANP # NT-proBNP R E & dE
LVSD 41 LVSD 4 1fi % NT-proANP((7519+-6462),
(2998+3055) pmol/L)%1 NT-proBNP ¥ B ((1231+
1250), (637 £ 575) pmol/LI ¥ B ¥/ F Xt M4
£(10444523),(3274104) pmol/L, P<0.01),

2.2 f¥ NT-proANP # NT-proBNP ¥ & s+ R
BAELVSD S HiaM4h M3 NT-proANP ¥k &
%t LVEF<<40% 1 LVEF<30% 8 % i/ & ROC
gl £& F 1 $ (area under curve, AUC) NT-proANP 43
S 0. 820 1 0. 853(P<C0. 01) ; 1fl 3 NT-proBNP 3§
BENI 4351 0. 738 F0. 877(P<<0. 01), #94 B F 4 it

2EYE D, I ROC R EKBLH LVSD
(LVEF<40%) i 8 % cut-off {, NT-proANP }
2679. 47 pmol/L; NT-proBNP ¥ 419 pmol/L,
NT-proANP i SUBRE 45 5 v . B 1% B0 (5 & B
5 7 W04 4> B K91, 2%,57.1%,20. 9%,97.52%,
t£ ¥ NT-proBNP (80. 7%, 51. 6%, 17. 15%,
95.28%).,

2.3 NT-proANP # NT-proBNP # & LVSD &
B AEERBERSH=65 FHARE6S ¥
#H., EH>65 %4 NT-proANP AUC /M F NT-
proBNP (0. 798 s 0. 816, P<C0.01), i £ # <65
% #1 NT-proANP AUC kX F NT-proBNP(0. 802 vs
0.785,P<<0.01), B —W A BEFHMES R
HEaAETRig L8 LVSD(LVEF<40%)ROC
R, RBE<65 HAPLUETAS,NT-proANP Fl
NT-proBNP AUC #>0. 75(P<<0. 05; % 3).

2.4 Kt cutoff ieh k¥ HKIBATIRME ROC HiLR
758 LVSD (LVEF<40%) cut-off {4, NT-proANP:
1676. 91 ~ 4089. 64 pmol/L(# 4), NT-proBNP:
402, 66 ~ 1243, 23 pmol/L (& 5), M & A cut-off
B A, % E NT-proANP B £ cut-off {8 K
1676. 92 pmol/L (¥ 6), NT-proBNP & f# cut-off
{& % 417. 37 pmol/L(FE 7).,

1.0 1.0
0.8 = 0.8 -
0.6~ -
% ” 0.6
# 0.4— o § 0.4
02 0.2
0‘0 ! J ! ' ! 0'0 ¥ T L 1 1
0.0 0-2 0.‘ 0.6 0.8 1.0 0.0 0.2 04 06 0‘8 1 ‘0
145 R 14555
A B
B 1 NT-proANP ¥ NT-proBNP 3 R[5 # & LVSD i$ I ROC i &%
A:LVEF<40%;B:LVEF<30%
3 NT-proANP #1 NT-proBNP i$ ¥ LVSD(LVEF<40% ) I # ROC g £ 4 47
NT-proANP NT-proBNP
#BiF =65 % <65 % >65 % <65 ¥
AUC P AUC P AUC P AUC P
B#E 0.794(0.681~0,915) <C0.001 0,807(0.717~0,897) <0001 0.804(0. 661~0, 948) <0, 001 0. 841(0, 759~0,924) <0, 001
etk 0.810(0.519~1.102) 0,047 0, 794(0. 629~0,959) 0,008 0. 888(0. 768~1,007)  0.013 0. 608(0. 386~0.829) 0. 333
WEMFER  0.861(0,717~1.004)  0.002 0.762(0.530~0,832)  0.040 0,805(0,623~0,987)  0.008 0.751(0.515~0.874)  0.026
A 0.790(0.673~0.907)  0.001 O, 788(0. 709~0, 867) <C0.001 0. 797(0. 642~0, 956) <<0,001 0, 769(0, 680~0, 859) <<0. 001

BRIH.LME  0.765(0. 635~0.895) 0,003 0. 718(0. 597~0. 839)

0,001 0.778(0.615~0.941) 0,002 0.800(0. 693~0, 907) <0, 001

¥ AUC: ZiEE TAAHEMR TR
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% 4 NT-proANP 5B LVSD(LVEF<(40% ) BiE cut-off i

£ Cut-off (pmol/L) BBE ¥REWD) PRHEHIRIE (%) FatEFIRI(E (5)
LR ARE 2679. 47 9L.2 57.1 20.89 97.52
<65 % 1676.91 92.3 48.0 25.91 97.17
=65 % 4089, 64 77.8 73.6 29.79 89.20
B 1701. 77 95.2 43.3 20.41 98.72
kg3 3213.70 80.0 66. 6 42.81 84.23
[-710:3 3213.79 73.7 66.5 18.19 92,65
bRy 3946. 23 72.7 76.3 26. 69 87.97
BRIECHE 1965. 29 78.8 47.4 15.67 95,24
%5 NT-proBNP 28 LVSD(LVEF<40% ) & aut-off {
5 cut-off(pmol/L) BRE D KREOD PO FRIE %) FAYEFRIE (25)
EALE 419.82 80.7 51.6 17.60 95.30
<65 % 402,66 92.3 4.9 23.83 97.46
>65 % 843,37 83.3 75.2 32.60 91.16
BH 417,37 92.9 40.7 19,31 98.20
AR 1243,23 57.9 88.8 34.32 72.47
B 879.31 63.6 83.8 3179 78.94
BRIHLE 524.85 84.8 59.0 20.42 95, 60
% 6 NT-proANP 3% 1676.914 pmol/L & 3¢
# TP 4 LVSD 2 K 4 i 3w #
_ HWBE RBRE 20 3 A EERBENERLBREA 2N . BUONER
B ) mMEH EMECH  RAREEENG, BYHER LVSD £ HE LS
2EAEE 912 57.1 20. 88 97.52 WkE . BEET-EZHNXE. KBKEKMRIEEX
<65 % 92.3 48,0 25. 96 97.27 NT-proANP F1 NT-proBNP Ifil 3 ¥ & 6B i < Bt .0
>65%  100.0 29.6 21.86 100. 00 RS, THFOLOHTELEDS . BEWFREA,
B 95.2 45.2 20. 97 98. 68 HiGkNABEREY B, — AR LVSD BE £
it 93.3 33.3 80.41 96. 96 EEBEARAROBMS, KBIHAREKBT HES
PRy ] 93.3 39.1 15.38 98.71 BT gRER 5P E R NT-proBNP 3 F > H
WmER  89.5 40.4 13.17 98.25 FEE AR LVSD M AR EEAY, KPRk
BRIBLE  90.9 58.7 21. 44 97.34

% 7 NT-proANP 3 417.37 pmol/L B} 3¢

# WA LVSD £ i 4t i

. WRE ®RE M Bt
%) (%) FWE) BRED

2kAEE  84.2 51. 4 17.71 96.12

<65 % 89.7 45.5 24,48 96. 41

>65 % 94.4 29.6 20. 89 98. 46

B 92.9 40.7 19.31 98. 20

Ttk 86.7 29.2 27.68 94.46

AN 87.9 39.2 14. 65 97.69

WIER 842 37.2 11.93 97.52

BRI 90.9 39.5 15.71 98. 17

BEARBOHEBEBERE MK NT-proANP 5
NT-proBNP ¥, L R EXN F LN EBER LR
ELVSD Wi R, BEREREREEAE
JBRARER LB E LVSD HERLE cut-off {E,
AMRERBRRLIERERBA LK
NT-proANPF#I NT-proBNP #% BBl & & F IE ¥ Xt
M4, m¥ NT-proANP.NT-proBNP ¥ & # B .0
LETHRAGAR, ARLCHEAREREE (P
0.01),3E 2L Ifi1 3 NT-proANP Hi NT-proBNP %k B
BEW R B FER G E O REY, NT-
proANP . NT-proBNP Xf A B # & LVSD Kl
ROC AUC KX F 0. 70. X+ LVSD(LVEF<
40%) 2l ROC AUC NT-proANP kX F NT-proB-
NP, T ZE #f LVSD(LVEF<C30%) 1 lr NT-
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proANP AUC Jll/pF NT-proBNP, #7x LVSD &
548 NT-proANP 2 Wi 3 # £ F NT-proBNP, &
FETRHBRE LVSD M2, HEBETTH#ER ANP
#1 BNP 233845 )y R 2 B Bra, .0 B 5 6 1 w13
MMM EEFE ANP Bl &R0, BNP BB HE B
T 2.0 L4832 30 4 %o 3 4 i [R] 28 5K 3 AT
EEA R ME U, Hall U248 NT-proANP 3§
LVSD(LVEF<(40%) £ i ®§ ROC AUC % 0. 81,
ZB M NT-proANP 5 £.LFEKRK WA B H
R FERLBRNENEAMNER. FHRERS
K-8, EL0BUTHERRZGMELLEZE, R
REE5WMENEHAY AR FLAFBIE, I
B ANPY), EEEZMHEHNELDR. EBER
HHmMSHE AL BEM .Y K, ANP 5 NT-proANP
BREZHmmMY, YELEHANBHKREIIE
BEIIEMBERRERMm, FHAFEREEE—F
PO FEIBAER, 7E LVSD BHI, £ 0B RINEER
SEEEDHENHEEL, KA WK ANP 5§ NT-
proANP T BB 5 K7 Bt .0 i Th BE R 15 10, R L A A B
P IEL B NT-proANP 84 8 NT-proBNP & 3
FRMELCERAEE RS LVSD,

EAREASTEARBR<6S AP LHTAH
BFAHKES ROC AR XSG 28X, K& 4H
NT-proANP.NT-proBNP AUC #>0. 75(3# P<
0.05), XU LVSD W2l RE LM EH XL m M
# NT-proANP 1 NT-proBNP ¥ E,HHF A& H
FEX LVSD M2 Wi % £, RE LS KB ROC i
2,88 4 NT-proANP B {4 1676. 92 pmol/L &
NT-proBNPEU{E 417. 37 pmol/L Xt S & X & ¥ A
LVSD £ iRtk B v (S 5, BAPE LR B
O, SUEXMMEREER B, £Y NT-
proANP NT-proBNP &£ i LVSD B & ¥ ¥ 45,
HEEBEFHERRIE LVSD B & . & LR, NT-
proBNP 5 Nt-proANP Mk K Bt.0 I EBE &
AR EDhBERE, ATYER LVSD K2 M8 45, X4
F LVSD(LVEF<C40%) 812 lf NT-proANP ¥
& F NT-proBNP, FBh TR PIEZF LVSD B &,
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