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Study on clinical indicators for early prediction of

patent ductus arteriosus in premature infants
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Abstract : Objective To explore the clinical indicators for early prediction of patent ductus arteriosus ( PDA) in premature infants.
Methods Sixty-one premature infants ( gestational age <37 weeks) in Yuebei People’s Hospital affiliated to Shantou University Medi-
cal College within 24 hours after birth from January 2017 to December 2017 were selected by a prospective observational study. 26 pre-
term infants with sPDA were selected as the observation group and 35 preterm infants without sSPDA were selected as the control group.
The observation group received oral treatment with Ibuprofen suspension, and the first course of treatment ended. After reviewing the
echocardiography , there were still sPDAs in the continuous open group and no sPDA in the closed group. The plasma B-type natriuretic
peptide ( BNP) , cardiac troponin T ( ¢TnT) , procalcitonin ( PCT) , neuron-specific enolase (NSE) and platelet ( PLT) count were
measured after birth. The differences between clinical indexes of the observation group,the control group,the continuous open group and
the closed group were compared. The indicators of drug intervention were established by ROC curve. Results The plasma BNP,c¢TnT
and NSE in the observation group were higher than those in the control group [ (3 483.00 =1 560.11) pg/m wvs. (2 380.65 *
1 105.15) pg/mL, (89.17 £35.67) pg/mL vs. (62.62 +17.89) pg/mL,and (100. 06 +84.81) ng/mL vs. (60.69 +35. 17) ng/mL;
P =0.002,0.001,0.037) ,there were no significant differences in PCT and PLT levels between the two groups. There was no significant
difference in clinical indicators between closed group and continuous open group (P >0.05). When NSE was 57. 28 ng/mL, sensitivity
was 0. 600 and specificity was 0. 618 ;when BNP was 2 430. 00 pg/mL, sensitivity was 0. 800 and specificity was 0. 618 ;when ¢TnT was
67.70 pg/mL,sensitivity was 0. 680 and specificity was 0. 618 , requiring drug intervention. Conclusion The plasma BNP, c¢TnT and
NSE are of great significance in early prediction and the guidance of drug therapy of patent ductus arteriosus in premature infants.
Key words : Ductus arteriosus, patent; Natriuretic peptide,brain; Troponin T; Receptors,calcitonin;  Phosphopyruvate hydratase ;

Platelet count; Ibuprofen; Early diagnosis; Infant,premature
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5 LI IR G 2 00 S M IE . Bk S48 R A (patent
ductus arteriosus, PDA) 2384 5 72 h s ik S35
SEFFIL, A A L W ez —. B L 3
Tk SFEHLUE B A, EH I PDA, B LAE
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i, SRIE NS I 4 ) R S EuET
WRBNI2 W T A EE R L SO S BRI W
sPDA (1) b i, (HAS BE S FLIN sPDA (945 )5, Jf:
IEN/SULivE VN R QR Y (NS UATS
PRI A 00 B 36 TR L 22 4 L 0 WL 1) i PR 48 A 5 S0
WAL R LS k8 B . T4 — LA WiR &Y
B TR PDA B #R S, PN 26 T3 T A i /b
WFFERY I RAE br B — , A BF5E B IR IR B Y ik
BAIK(BNP) UG EE 1 T (TnT) ([R5 2 5t (PCT) |
WA TURR AL IR B AL (NSE) | ifil /Ml it$ (PLT)
TE RIS B L3l bk S48 B 1 R SE AN L,
Sy )L PDA RUITR B IR YT S AR A

1 SBSHE

1.1 —#88# ¥EE2017 4F 1—12 A4 524 h
P Sk R 2 B2 2 B B s 8 B N IR B2 g 8 A L
HAE WA P 0 61 L7 )L (IR e <37 i) AR aF
FNG . BRI EH AR 3~T7 dITE A L3
PEIAG A, AR AR e P 4 2R 53 S LS 4 (sPDA L, 26 f4i]) I
KIAZL(TE sPDA,35 i) . sPDA 2R fE >y
AU EHESS A PDA (B ik EHBE KT 1.5
mm) AFEAE I A7 530, I B LU IR R Z —
() MerZe s b7 n] ) K i 2 Ve sl i B A% 3
(2) LR IXAEZ I ; (3) OFRFFEERT 160 1R/ 735
(4) 7KK s (5) Bk 22 KT 25 mmHg; (6) FE X
LIRSS 22 0 A& 258 AR SRR
2, 3l TS IR R S, £ Bl kS 5
WG 25 T AT I8 IR B (PN T =25 25 BR 2
A, A e S 20160808-2 & 20170703-2) M RIGTT,
3 d JEE ARSI ER A, 3 fEFEsPDA ) R4k
TEHCAL, TC sPDA (1% Ry DG AT 2H o %k B A4 T 20 6 F ) A
WEIFIOIT o HEBRARUE : 95 ) LA G R PG 505 0F A
HoAtb ORI 149 557 L5 & IF A7 T8 A H L, 750
FR L, O /IR ek 2D e L, AN e 2 52 A i 2% H IR
S L s BRI H BE S AE T 19 )L o

1.2 FHiE RS WENER ., ARG E
CHE SRR 2 P 2 b IR S B ) A DG BER . A )L
PO WFFETT R F G WA .

1.2.1 BEFozhE Sk KRB & S0 A
REBEE LR GE LOGIQ E {485 3X 235 8% i
B, AR ABRAE,

1.2.2 sPDA 2543497 54 sPDA 2 Wb ifE 1
7L HEBR 2T AR BE, A 1% S5 IR B IR E ) 10
mg/kg, BEAI P 24 h 45T 55 2.3 K, ¥4 5 mg/kg,
55 1 AT RRGS AU SR AT 7 RO R PEA , gy
56 sPDA HEFTHS 2 ST R AT IS S5IR YT o

1.2.3 MERdgtr dsiaws, AR PR, 4
05730, AR 1 d SRAEFHPK I 1 mlL A ifin 40 115
CRHH A 7 £ 92 4 B 20 100 W44 40 7 A XN-
2000, 2 %Al 4 100 x 10°/L ~ 300 x 10°/L) , 4 J5
2 ~3 REHKIM 2 mL #3 BNP ¢TnT PCT NSE
(Y337 5+ Roche cobas 8000 4 [ &4k 2% %t to s
ST, S8 535 0 ~ 100 pg/mL. 0 ~ 14 pg/mL
0~0.05 ng/mL .0 ~15.2 ng/mL)

1.3 Sit=ZAiE W SPSS 19.0 Gt #fFAb B
Bl MRS EIESERH x5 Fom, 4
[E) N FH PR ST AR A ¢ K 50 5 ANFF A IE S A0 # DL
B M (P, Pys) 2o, 20 18] Ho 38 By FH AR 2 508k Al
W, RO R AR R, 4L R X A
Ko ZiRH TAERRAEHZE (ROC fZR) PEH I IR $5
FRIIZW . P <0.05 HZERA IR L.

2 #HR

2.1 WABRSL—MER WA ILERE K
Jie A0 AR — s OO LA, B2 R RS
I L (P >0.05), 61 fi] 7= JLA 26 f
(42.6% ) )i sPDA, 2255 1 NP BRI IRITE
HAR LR, A 13 6] (50% ) PDA 5K F 1.5
mm , 2255 2 NP RRIT A IR kA sPDA, LR 1,

R1 PR LN — RS L
YRS/ s EREE, 3R (HIE

EiBHI I 1

L) /B (Rxxs)  (gwxs) SHR/IEN)/ B
X 35 17/18 33.6+1.5 2027 £543 11724
WZEH 26 13/13 33.9x1.3 1955405 11/15
() 8 0.012  0.809 0. 564 0.766
Py 0.912  0.422 0.575 0.382

2.2 WHBFIILEEKRERMLEE MR ™ IL
o IRER 4 1L %% BNP ¢TnT NSE K T X B4, 2%
SH G L (P <0.05) ,PCT PLT 7E P4 24
SREGHFEX(P>0.05), WLE2,

2.3 [ NSE.BNP.cInT B FEREHTME~IL
sPDA ] ROC 53 #7455 113 NSE . BNP  ¢TnT
ROC i<k F i F245 51k 0. 696 .0. 736 .0. 752, #7~
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X =T R FE b T R 5L )L sPDA 22 R A
Gt E L (¥ P <0.05) , [P 95% HEAF X ] 43
1247 (0.560 ~0.832) . (0.603 ~0.869) . (0.621 ~
0.882), NSE &b F 57.28 ng/mL B, 7 i B Ky
0. 600 , 4453 £ 47 0. 618 ; BNP &b F 2 430. 00 pg/mlL
i, R AR A 0,800, 4 5t BE S 0.618; ¢TnT 4t T
67.70 pg/mL I}, ZAHE K 0. 680, K557 K 0. 618,
G RO B G IR RIS R, FTi2 W sPDA |7
E L7/
2.4 XAAEHEFHAZIEKRERIEE W
Wb, &5 1 NTRAIRZFRIT IS, 4 SR8 F
ARG LA IR IR FE A L R B 2 7 RS 1 B X
(P>0.05), W73,
3 itig

A L A IS BRI ST Sl 4R o e T R
HIZIRR 2R 4 WA s /0, Bl ik 545 7 1 Ll 4, F2E )5
10~ 15 h Bk S48 & TIRe 5G] ,3 A~ H ik g2
Kklo Fr JLE SR FENUZ & T A, AR
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JENERRAR, 30 5 Sk AN R S OCH] . PDA (1)
Ze AT A3, TS ESUIMAE P I 2k 22 FAE BRI
/D, ) L A B I U S R — &R
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H7 )L PDA [ kA 358 42. 6% , %5 & S AR5 0 4
H AT /NT 1500 g i L E/ IV G

ABFE OB E RIS W PDA 4 bRiE, B RTIG R L
N $ER PDA HAAKT 1.5 mm 2 sPDA 2

Shrz— ER MR L B RS BETN PDA 4
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FE AR R LB bk A TS s SR
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B LA G IFE N EE, A = EH
PRy 07 A LI W 38 Z5 5 E 5, 4] i o L
LBk S48 W RE SR T, A 13 8h 7 2% e A8 1) PDA
A2 i E 0 U A7 A B A 483 45 45 . BNP T L)
R /S O B RE AR AL, , T W] LR 3 2 e LA
57 ,NSE 7E#14: L2 B 5 R sl e i 3 5 v] K it ke
B, BT LB AT 5 [ PCT Fhis & PLT 3 /b, G
IR I AR I R A AR, T TR R LE B ONE
A TIRet F YL AR B, DT — 25 A L L
Sk S B , A2 R H

= IR LA H LAE IR, n 51 £ i 4% D hE
P PO IR RS Z I R R —, A
SCRT LA R S kS A A T, o 0 2 R A
DEFF MM, BNP FE O E MRS RS
W O s AR . 200 % 25 5 A ) 17 Ay
By, O LA e 37 B 42 5K 005, {2 0 BNP & 5, JF
BN, B 4 BNP fig Ui A 5 b S B0 %5 1)
R HOE A E iR ik, R LA BNP R ik,
AJE 1 JE NS BNP KA BT &, S N E
B ERREREIE RS O ER R RE IR
TN AT X' . PDA Bk 0 I 251 K% R g 97 fif
T, L BNP HE—4 BT AR R SCHRR I,
BNP &L WA 77 LA e 2 I3 3h 1 24 R
PDA (hsPDA ) /™ 3 i B 1) A S LE B br i ' o
Mine 25" BF5Y 7R, HUAE 24 ~96 h .72 )L hsPDA
41 BNP 7K - & 2 & T3 hsPDA 41, Holmstrém
AU G L I R e 8 7 0 30 B BF 9T ), T A I
BNP/KF-AEPDA [ 557 LS5 A i, I g S e 45

R2 PR LIR R bR UL

21 5 % BNP/(pg/mL,x+s) cTnT/(pg/mL,x +s)

PCT/[ ng/mL,M (P,5,P55) ]

NSE/(ng/mL,x +s) PLT/( x10°/L,x +s)

XTER4L 35 2380.65+1105.15 62.62 +17.89 3.44(1.10,8.51) 60.69 +35.17 224.51 +62.69

WMEEAL 26 3483.00 +1560.11 89.17 +35.67 3.64(1.29,9.30) 100.06 +84.81 222.88 +54.14

1(Z) 3.232 3.484 ( -0,350) 2.229 0.106

P{f 0.002 0.001 0.726 0.033 0.916
{E:BNP Jy B BUBEK (cToT U5 T PCT Sy 45 2 5 NSE o M 2 TT5 A B AL B \PLT D /M4

®3HLNKCRE R 26 B2 AT SRS D G YT 5 Sk T8 G 45 R Tl 4L PRAE b LL AR

21 5] % BNP/(pg/mL,x+s) cTnT/(pg/mL,x=s) PCT/[ng/mL,M (P55 ,Ps)] NSE/(ng/mL,x+s) PLI/( x10°/L,xs)
Pzl 13 3622.60=1743.77 83.42 £30.61 3.45(1.42,9.14) 93.46 +84.10 235.26 +54.78
P g ilel 13 3292.63+1326.15 97.00 +41.86 3.82(0.89,9.78) 108. 45 +89.04 206.00 +50. 81
W(Z){H 0.543 0.944 (-0.285) 0.441 1.412

PE 0.592 0.354 0.775 0.663 0.171

TE:BNP Jy B BUIKHANA . TnT NS A T \PCT JyFE45 5 5L NSE Sy 2 uie S Ve A g | PLT y i/ M4
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MR o Sanjeev 25 f I R R 5E hsPDA iy i
LA ARIFSE , & PR BNP 7K V-5 hsPDA HLAG 1
P, R #E— S UE R BNP KSEAESI K S &5
FET . AR, B L sPDA #yIli 3K BNP /K
15 TG sPDA 5 L, 5 SCHRES R — 2, BNP Xf 7.
W L L oh bk 54 WG A SRR B L, Y
BNP & F 2 430. 00 pg/mL I}, @R 25413477
Choi %! 75— T AT #E BAFIMFSE il 2 66 4] 7L 7
JLHAESE 3 K1Y BNP /K-, [Rl IR 4788 7 PR, 4K
Pl R AR 75 .0 20 A o 3L, 2 A hsPDA
A5 L, M BNP JKF-(2 896 ng/L) 578 hsPDA
57 )L(489 ng/L) J DA A H. 77 JL(82 ng/L)
ML 22 A Gt op 7 3, BB Ih e R0
B i ki IR A4 (NT-proBNP) {54 2 478 pmol/
L B X2 W PDA B F5 5 1 & 86% , MU M &
86% . #THI5E H BNP NT-proBNP (1] il S ] &
FIFEFEAS— 25, o] BB -5 0F 58 % 52 98 A br i R H
B K 7 vk A R A 06, T Bl R — 2 AT
HIMEPERT 58 58 12 Wibr

cTnT FESEHEAFAE T O NLAN A , 2002 4E 370 1Y
O WL b 25 4 A g FE VR D) H S, T 5K
OWUILES 85 [ T (cTal) B AL BR B 7] T A
(CK-MB) J A6 0 WL A3 B A b v o 72k L
250 WU A5 250 Ty B B RS & A R R ik 50% ~
78% " . WIS FEMIMLHG < ToT K- RETHAL FH 7 %
BATA L WA 05 7™ SRR, o TnT FF22 T = T
A TR O LA R AN B 22 i BUs T A —
5T 45 3 i« TnT KV 5 PDA S48 AR A0
B/ E KN A2 L8 VIR OC ; 1 i 25 42 3k 3 ik =45
K 45 FL B Bk 45 5, oTnT K P bl 22 53 F
[ ;cTnT 7K f TH i B2 % PDA X0 JUL A 98 7 5
E S EABRAE BT BR oInT K530
kS48 AR S IEARDC TRYTHT PDA 20 5.7 )L I3
cTInT &F3E PDA 4, @& TnT AT LL T fif
77 )L PDA (.0 U RR B . ARBFFE T, sPDA 4 cT-
nT K- F3E sPDA 41, % JE i 5% X 4 vh A i — &6
AraE BREL, & B G RO LER i B4R, A AR
B2 L RS 53 BT, T T PR JHL 43— e A5/ DN T /R
HE 6] S5, 45 S M B A R i b, O HLHOE
PR, bk B RR SR B o AR I AR R A0
WL R F5 47 CK-MB, T () fst: AR S 1 58
15, BE T R AR S W AR . SO0 5 IR0 L 4
() PDA 9% JL, cToTAE - HA TR = ) L 3h Bk 345 5
FHEAFREZEZ XL, cTaT KT 67.70 pg/mL K}, &
BUS 25697 (2 F Sl k-8 G M

NSE J& Wl Wi i 42 vh i OBl , 220 Thf &
T2 N 5T U R, T AR A Rl 28 40040 1 e S MR A
AW RSN A )Lkt kS I A )
I G NSE WeE B )5 8 h, ZE4i4)
JG 2~ 11 d, 1l NSE P B s ka3, ik
Wz B L, NSE (i i 3 v BE AT )42 s e 2= 8,
AR, S 8 0] N EE B Bk A R R EE Rk, A
T EHE— 0 B A A A o I A T 5
Ly )L PDA il gt 3 5 /N5 88 75 A5 00 Ak 35 K 3
HEIEAR S AT M 3 J12# 1) PDA 57 LA 5 kA
IR BG4 , 7 B B T, P NSE RS20
WL A0 Ko JU 71 iy 86 K 9 2 A 35, e LA I 9 b
JLF A & F NSE FLEL ™ )L PDA i J A8 5 1 i A
FEHGE . NSE SZHU w28 ot 44 9 br 4, vl LA
WA )L B R B, [l mT 2 32 P o T i
JL PDA SIEM IS J12- 50 . ARV T, B~
JL. sPDA 4 NSE /K5 F3E sPDA 5 )L, 275 sPDA
B LA TR sPDA B LA AE Bkt 4 i L 23 BE
K, NSE Xof LA S0 20 Jik 548 9005 A3 — 22 i G IRAN
18,4555 )L, PDA % B0 195,

TEABEGE T, sPDA 4 W57 LR YT I, FeelJF
T2 5 5 A 4 Y i 2% BNP ¢ TnT ,NSE 7K - 247 ¢ B
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Ja I IRTE bR AR Ak, 73 SM A AT REAE7E 5| 2 BNP  cT-
nT NSE #t— 25 v 19 Ho A i & P , 4nogh 248 L
WA B ZR 5 AE I bk s Fe O 7 3o BCILRE 5

PCT 2 K H F H 48 5 2 SR i 2 22 4 TRk
JurEWbREY, i1 R 2 W, BB R S AR
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TR Bl e T IMLRE A R A0 R RS e BT 5 1R I R
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BUNT 10, F I8 AR P L i 6 51 B B Rk
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B AN /N 3 3 ok S 7 P O ARE A, B A
RN KA W i B, PN B A R D R e i L %1 ok, R 3
JE D 2T 2 2 i, mI A I/ A 7 BSR4 & Sl ik T Y
Jes T, T B /N R -, 358 P kS A D R e W
it B I ER I o i AR B AR SBT R 25 Pk, T 2 i i
ANKRAY T () I AR T B R . R A /N A KT T
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