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(FE] B TSR ALETR (NT-proBNP ) F0ll L JLRERPE B ik S:45 K (sPDA ) B9 H .
Fik PEPE 2014 4F 6 HZE 2015 4F 4 A i, A< 32 8. 48 h IO 3h B B e S K A I 7 Lo AT
FENGE, WG R, TLEJE 3 d 2 5 d B I TR NT-proBNP 7K - FEA T ol R Ay, A s JLIG R IR
B ODENEI SR> M sPDA 20 M ARREIRTE Sk 45 R T CasPDA 2, 2347 L7 NT-proBNP /K- S FEAR I E R,
FE A WL A A ) H 72 1007 NT-proBNP 7KF-, ROC LR E 175 NT-proBNP /K-F-15i sPDA (R8URE . Fr bt
g8 4k 6o Il F R JLANAITIT, Hod sPDA 4 13§, asPDA 41 56 f4i], I3 NT-proBNP /K5 Bk P44
KNS FESIAREFNAR LI (LA/AO ) RIFEAHEICHR (40 r=0.856. 0.713, % P<0.05) ; 4:J53d. 54,
sPDA 4117 NT-proBNP /K-F-¥ /5 T asPDA 41, 227 A G123 L (P<0.05) o )5 3 d I NT-proBNP /K-
T sPDA 9 ROC 2R T i F24 0.949 (95%CI: 0.892~1.000, P<0.001) , Il %4t Jg 27035 pe/ml., #UE N
92.3%, FE 5740 94.6%; A:)5 5 d L NT-proBNP /K- sPDA [ ROC 12 F 24 0.924( 95%CE 0.848~1.000,
P<0.001) , IiFAE R 6411 pg/ml., TBUBREN 92.3%, FE5FE N 92.9%, 4518  NT-proBNP 1] GBI Ik 45 43It
TR AEFR; 2B)T 3d & 5 d LG NT-proBNP /K AR M4 B T L1 B0 sPDA .
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Value of amino-terminal pro-brain natriuretic peptide as a predictive marker of
symptomatic patent ductus arteriosus in preterm infants

LU Kai-Shan, GUO Xiao-Ling, LV Jun-Feng, HUANG Shao-Li, YANG Chun-Hui, ZOU Zhi-Hui, CHEN Zhi-Jun, LAl
Chun-Hua, YANG Bing-Yan. Department of Pediatrics, Third Clinical Medical College of Southern Medical University,
Guangzhou 510630, China (Guo X-L, Email: 445347706@qq.com)

Abstract: Objective  To study the value of amino-terminal pro-brain natriuretic peptide (NT-proBNP) in
predicting symptomatic patent ductus arteriosus (sPDA) in preterm infants. Methods Preterm infants born at a
gestational age (GA) of <32 weeks and diagnosed with patent ductus arteriosus (PDA) by echocardiography within
48 hours after birth between June 2014 and April 2015 were selected as subjects. Their clinical manifestations were
observed, and serum NT-proBNP levels were measured and echocardiography was performed at 3 and 5 days after birth.
The infants were divided into sSPDA group and asymptomatic PDA (asPDA) group based on their clinical manifestations
and the results of echocardiography. The correlations between serum NT-proBNP level and echocardiographic indices
were analyzed. Serum NT-proBNP levels were compared between the two groups. The receiver operator characteristic
(ROC) curve was applied to determine the sensitivity and specificity of serum NT-proBNP in the prediction of sPDA.
Results A total of 69 preterm infants were enrolled in this study, with 13 infants in the sSPDA group and 56 infants in
the asPDA group. Serum NT-proBNP level was positively correlated with the diameter of the arterial duct (=0.856;
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P<0.05)and the ratio of left atrial diameter to aortic root diameter (LA/AO) (=0.713; P<0.05). At 3 and 5 days after
birth, the serum NT-proBNP levels in the sSPDA group were significantly higher than those in the asPDA group (£<0.05).
The area under the ROC curve (AUC) for the prediction of sSPDA by NT-proBNP levels at 3 days after birth was 0.949
(95% CI: 0.892-1.000; P<0.001), with a cut-off value of 27035 pg/mL (sensitivity: 92.3%; specificity: 94.6%); the AUC
for the prediction of sSPDA by NT-proBNP levels at 5 days after birth was 0.924 (95% CI: 0.848-1.000; P<0.001), with a
cut-off value of 6411 pg/mL (sensitivity: 92.3%; specificity: 92.9%). Conclusions NT-proBNP may be a quantitative

index for shunt volume. The measurement of serum NT-proBNP levels on 3 and 5 days after birth may be useful to

predict sSPDA in preterm infants.

[Chin J Contemp Pediatr, 2015, 17(11): 1160-1164]
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Sk ARMA (patent ductus arteriosus, PDA )
R RIUE W RIEZ —, &5 = JLE T %
KGR REREN R, HRARSkE. HEE
TG, Bl S AR AT BRAIT, PDA & E%
M o HETZ iR YE PDA (sPDA) #E47
THUAYY, JELLY TR E R, H b TR
Az I AT B I 3 LA A A e i vl 9 8 Wi
HLPUR] sPDA S IRIXERY o BEAE AR I TR Y ZE L
sPDA IR AERFA S, BRI, AERPU] |
FEIR b BT B S B 7 LR BE TGRS D 2R Y I [
FEAC, O MERE . RE AL, BT A JLIRSEE/
Wadsfmge . 1 VEIERE AR BB S O R IE &
Az P R R LU . B, R
W sPDA HY H BB AT JC N 2L

MBI RIZ W PDA B4 hnifE, (HERkf 5
Tt, HEZBEBEARER R, HEOR 5 R WAL AR
AR DR 2E T RER R 2 R HERR T, BTL,
O IR AR ARAR R T RE Al R SE A4 | v b 2 1
5 R EAMIFFE R, PDA L= L5 AN A Ak
('brain natriuretic peptide, BNP ) 7K-FXJ fiill] sPDA
S PG I R A T BUATT A IR IR M E Y, e
HIES 3 Hilg RdmeAEmimietfa) ', g1 F NT-proBNP
5 BNP B TR IR R GE, 24O 7 i 6 A 1Y
K, DEREZEPR, —FHL 11 BB A
I, Pk, NT-proBNP HA BNP AHRUREME, I
I K SO & D RERE A RO FE R, X AR Lt
S BN Bk, NT-proBNP RS |
L BNP BIR | MOMEE M Y Bk, AR
RIS M3 sPDA 7 JLIm R 28 3 iy [Rl i), A5
NT-proBNP 5 75 .0 3 € $8 5 AH OGP, DL J NT-
proBNP Fil| sPDA () U RE S e 5 B, R0
NT-proBNP 7KFXF T sPDA I RAHEL

1 AR

1.1 HRIK
2014 4% 6 H £ 2015 4 4 A FrarER
TEF BT T L1 2 R B AR e ) 7= L AR XT 4

ANHbr#E: (1) AEJF24h W ABE; (2) JiRi
< 325 (3) A5 48 h M . gl [T 4G A iff i

ARSI A o HEBRARIE: (1) PDA R BR[RfLA
HILAM e R MBI s (2) WOiiE;  (3) G

A LFrEemtish bk s (4)=E; (5) BIhEs;
(6) 5 PDA ToXRAIFET IR,
1.2 54

HAE sPDA 2 Wibnifl, K L5k sPDA 2H J¢
JEREIRYE PDA (asPDA ) o sPDA i2WibrEan T B

(1) WG R B Fr4ahs: OFFBCRBLCE L (<
PEFNE A SRR BRI, SR EHLGE S ) 5 @
i Ae 2k 10 ] ) B 0% s sl e 1 2 s Bk
Jok s i DX S B 5 (D i HEE AAERE 1E 5 /K5
O 5 AR F o Wil i3 225 |36 ) i 72 1 ok 4
DI GO KT 60%) o

(2) #BEfEhR: O/ H.08hE L IE K8
Wk LA @QFERT 1.5 mm &7E
Pr N5 FE kAR NAL LB (left atria/aorta root,
LA/AO) >1.3,

A R B 4845 2 28 L b, RS
FRIRPRFIZWT N sPDA
1.3 sPDA RHBfESirifE

sPDA SBJLAE Be il #2 b 3R B 15 sPDA Iifs
PRIZWIbR AR SC A R BLAE SCA sPDA R IAAIF S
1.4 HHHKE

(1) —fegehl: WM . AR M.
A B ABREE] | A T2 Apgar P45 75 Rk
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SREEHIF 58 % G2 AT Be o B rf o 5t BB AR LI
HEERIE HE LIRS NGBS A 9% | ki 2 P9 HE O
i, TESRHAiZ sPDA BRI AR, A &%
TG, (2) IRARAER: PEICIR LA O (<
PRFNG AR BEYG TN, sl BEHUMGE ) 5 O
s AKMKEC TS R, (3) B A
FRYE I R 5 B 5 3 B s (R 4 KA, iC R
PR I 3G Z2AE 52 SO i Ee A
1.5 BEROIEKRE

(1) XF24h WABE. falt< 32 JArH ™ L
A JE 48 h A A L s B (kO 3~5 MHz 1Y
PHILIPS iE Elite % {4 23 ) A2 Wil ) W /&
BN TE; (2) FAHETAER3d, 5d
EHAEOSE, AR Sk FEERE.
FIK A MG 718 . LA/AO Fufl . A= &k
KW AT 5 42 (left ventricular end-diastolic diameter,
LVEDD ) . =W K Wi 54 (left ventricular
end-systolic diameter, LVESD ) | JE S8 (left
(3) Hr=JL
HEL sPDA I IR BN e 2 Zak DA b B PRk 2
AL, DRIk FEE R, LA/AO E, U
412 sPDA,
1.6 1% NT-proBNP & EHI&

SEANHFE T A3, 548 #E O 8K
FR) ) RE BBCE PR I 1 mL, BT TR A B0 BRI
W, LA miniVIDAS 43 B 4 C & il S B R 15
~25000 pg/mL) K M NT-proBNP, 4 #£ 5 NT-

ventricular ejection fraction, LVEF ) s

%1 sPDA K asPDA H—#&&E#} .

proBNP>25000 pe/mL B, fiff FL550 & P49 R1
WM R 4 A5 05, FRR I, RGOSR . bR A
g et A0 ik A LR A
1.7 Sit=EaHm

KM SPSS 20.0 GEiH AT 400, B A
TR ORHAIEL = prifE2E (R+s) HER, 22
F5 B AR BRS¢ K56, 722 AN 55 4]
Fe 382k FH Wilcoxon BR AR 65 AR IE S A b1 9%
BELLP AL S DU AR (M (Pos, Prs) 1HHE, 2
(8] L3R T Wilcoxon BRANAG 555 THEHERE LI %L
FE % (%) ik, diE Bk H A 7R g ok
Fisher B UI#ER 15 5 NT-proBNP /K58 75 F8 bR %
FRMAUZ A R8T K ROC - ZEPEA NT-
proBNP X sPDA A FUIA i,  #ff  f fE A FRAEL;
P<0.05 HAGEHFE L.

2 R

21 —REER

3£ 69 1 5 L AW, Horh sPDA 20 13 41,
Bofl, a4, K300+ 17E, HAEKE
1367 +249 g; asPDA 41 56 i, 3 32 5], < 24 i,
G 30.8 £ 1.4 J8, AR 1454 265 g, sPDA
Y} asPDA P4 (] YIS . AR RS P
12 sPDA Hi V-3 HIRIR A . 20 i 3=
TS P B T AT I 22 R B TSR L (R
1) .

SR RHARERERNLLR

asPDA 41

sPDA ZH

AH (n=56) (n=13) 1) {8 P
failt (xxs, J&) 30.8+1.4 300+ 1.7 1.913 0.06
HARE (x+s,¢) 1454 + 265 1367 =249 1.076 0.286
Btz iz () 32/24 9/4 (0.639) 0.424
tAETrC Oty /e, i) 30/26 8/5 (0.271) 0.603
WHEHE NH 2 9 [n(%)] 3(5) 0(0) - 1.000
JiZ P L [7(%)) 2(4) 2(15) = 0.158
WP B 25 AT [n(%)) 41(73) 9(69) - 0.742
Jiti 48 [n(%)] 24(43) 7(54) (0.515) 0.473
WARALE (x+s, B H mLke) 98.7+ 1.8 95.7+2.4 0.775 0.441
ot Rl 2 TET VS AT (%)) 33(59) 10(77) = 0.343
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2.2 sPDA AlFKZARIDH

sPDA 21, 13 Bl = J LA 5 2~7 d( 3.7 d)
L sPDA FHHIE S CLRETIX 4 . OoRT IX 3
W& RENCEAL . R InPREEERZ — ), AR
7~16 d (73 11d) AB2Wik sPDA, 11 fil 8L
NS SS THURIT A, IWIREER 44, Horp
761 (64% ) kT8 KM, H4h 4 (36% ) B
kB BRG]
2.3 NT-proBNP 58 gtRHIEE S

5 3 d I NT-proBNP {5 5 3 Ik 54 45 1%
i IE AR (r=0.856, P<0.001) , NT-proBNP {4
5 LAJAO FAEHEEIEASE (r=0.713, P<0.001) ;
{3 5 LVEF. LVEDD. LVESD JC #H 3¢ 1 ( 4 5
r=-0.229. 0.310, 0.341, ¥JP>0.05) . )5 54d
Il 7% NT-proBNP i 5 3J ik = 4 45 42 . LA/AO [t
B ¥4 5 v B OE A G (43 0 .=0.528, 0.721,
P<0.05) , 5 LVEF, LVEDD . LVESD JoAf et (43
A r=0.596. -0.012, 0.098, ¥J P>0.05) .
2.4 sPDA ZH5 asPDA 40 1% NT-proBNP & H)
2%

A A 3d B 5 d sPDA 4 I3 NT-proBNP 7K -
BT asPDA 41, 2R A5 L (P<0.001 ) |
L3k 2,

F 2 sPDAZH% asPDA A4 J5 3d & 5d & NT-proBNP

KEMEEE  (x+s, pg/mL)
415 ik EfE3d A5 5d
asPDA 56 10068 + 1361 3116 + 665
sPDA 13 48539+ 8114 19713 +5730
Z 14 -5.018 -4.742
P14 <0.001 <0.001

2.5 ROC Mo

A )5 3 d I 1 NT-proBNP i2 Wi sPDA 1) ROC
M 28 T m L h 0.949 (95%CI: 0.892~1.000,
P<0.001) , Iifi Bt {E 9 27035 pg/mL, HUEE FE N
92.3%, F¢5HEEHR 94.6%; )5 5 d IML7E NT-proBNP
12 sPDA 1 ROC 2 T 1A 0.924 (95%CI:
0.848~1.000, P<0.001) , IIfi %1~ 6411 pg/mL,
HURE R 92.3%, FeFEHR 92.9% (K1) .

1.0

/’/
|93 K NT-proBNP
—%5 5 K NT-proBNP
0.8 — 2B
///
0.6 Vs
B
0.4
0.2
0 . ; - .
0 0.2 04 0.6 0.8 1.0
1-Fi 5 B2
1 NT-proBNP 2l sPDA & ROC g%k
3 itie

Sk T8 2 M LI 7% B2 10 3 ik K 32 s ik i 1E
O, RS R o TR L A SR R e U
A SERENLANAR, SRR, R CH
HER LIk FEERERFEIET AR, Ak
A BEWCAR WL AS B K Bl bk 548 6 I 4 AT 5k R
TSR, A BN AR B i A X, S
Pk FE RS IR, . Sk SE A
R S i N B N1 A (177 [
D ER AN, B MR R, il
VR RS N IR @I )| I = 2 S (& TN
DAL Bt i M

HRT%H T8 77 )L, sPDA ¥ o4 — 2 WiHehn,
FHOC NG PRAFF 5T 22 LD IE 4 3 . PEIRCIR 5 34k |
pI QL € N R i ) 1 AN | WA 0 A B2 S 1
HER P 2 W A AR R B PO A
FEMEE T, DL IR A SR 2 Tk DA I K B ik
SEERRT 1.5mm, LA/AO WE KT 1.3, 475K
WISk A AR LI A 53 A E N sPDA 12K,
I 13 BIBEZ WA sPDAL AT 13 BB LIG R 28 ad
R, HAE 3.7 d A sPDA (U RINAES:
Horp B2 10 61, LoETIXHESh 3 6, {2 )R
B JE 11 d A W2 Wl sPDA, $2 /X LLIG R 26 3
P sPDA, FAAERER IS XU, T BB I E il
PRI, T 9% S Al R e, A IR R s ]
RS e X RE R BA R EZERE . Fit,
2aali LI FRZE IS T sPDA 1] 2 fdi 12 b il
IR, I FLI ACREAR AN R B2 s o JiE 67 A AR 1k
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AHERLI A sPDA YA HR MR

ESMAXAF R RS IKE R . LA/AO i 2
AL PDA BT A= LI 3 8 1 24000 A% | Sk i
N E R Y ARG BN I NT-proBNP
KFESHkFEER. LA/AO WWEHZIEHX, 5
Martinovici 25 "' % Buddhe %5 "% gy 5t7 —2k, H
") 3 d L NT-proBNP /K5 5 ik S &AM
PR LA/AO HUAESR, X ATHES PDA Ay JLIH
A IFOIRFLARM, FEAEL KB ZE AT 5
TR TR A o A O B )R S d T
NT-proBNP 7KV 58l ik A EARAMOCHE T, "I EE
5 NT-proBNP 7K - A= B T R B e A 6, LUk
S5 PLIR MW NT-proBNP 7K AN L I 7 2 BB
FIE SRR Ml S Wi O I 75 1 AT ARk, R AT RS2 B Tk
SE A RAER, B PDA B A LI 3
WAL 5 G

A L IR LIEER ) A IS R IR I e e R
e U BB A AR S Sfar i, 520 NT-proBNP 43
WA Z2 R ESRT AE LA TR B IR B D RS B
NT-proBNP 1&BEIS/D, FECHAE I LAFTE R A
NT-proBNP Jt i ¥l 4 . W& A PE T TR BidE e
JE 10800 K B IRV BRI RE G, NT-proBNP /K15
W BRI AR R K. B DAIE R BT AR LA ) Il
& NT-proBNP &3 T, 05 1 d 585 =K,
Z A TR T IR AR e K T, {H sPDA
W= LM FAATELE AT 430, ZE O s i fr ok,
I35 NT-proBNP 23 S8 # i5 . FEARMS D, it
AR 3d a5 d, sPDA 41572 JLIMTE NT-proBNP
{HE4 L asPDA 4555 A ROC HhZk o0 ios, &
Jii 3d & 5d i NT-proBNP 7KF-%} sPDA (1) 1 il
W X%, T % SRR R S B 24 92% L
I, #RAE 3d M 5 d i NT-proBNP KE34
B T B I sPDA, %45 R 5 Ramakrishnan 25
IR 25 AL, RN, AT R LT NT-
proBNP 7K - %if B 7 JL sPDA 75 %5 25 B T A i
BAAE —E B IR I2 R R IRIZ R, ARTTImK
FEAS 18 JE— 2 WF 5% UL E NT-proBNP - ] i il
sPDA A2 A .
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