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THITAHT, P<0.05 iC WA G2 X

2.1 MABFBFTRRMLEE £ B W
AT IEA R LR T X IR, 2250 B St

# Y (P<0.05) .,

&1 WARFBTHRMLLER

H P BILEIRITT SORAFE IR R 22 57 SR 2 fR L
PRE AEBE A 218 2 R ) DL RO 18 I &2 L
AT IR 4H 7 (P<0.05)

®2 WMARILET —RIBERHLLE

WiH popitekitl ML tfH P1{H

HE(R) 12.63+3.52 8.86+2.35 5.634  <0.001
FEBEREL(K) 16.78+3.46 14.13£3.42 3.445 <0.001
TREMARE(K) 8.12£2.63 5.56+1.67 5.197 <0.001

FEIE RS EL(R)  3.14£0.85 1.02+£0.24 15.181 <0.001
ZH 5 ik WAL AR BHEYE
popiezE 40 12 16 70.0%

Q =\ AY
was a0 s " 05 0% 2;3 MARBILBITIEREHEXLREFIRALE
X2 {4 8.658 % H 2 3 nl 0, 4L B LIR Y7 A Y 1L-6  1L-8 .
P 0.003 IL-10  TNF-o IFN-y Fl CRP 254 E 2 i K §- 7K - T

225 (P>0.05) 3097 5, A BB LY B R T8 45

22 WHEILE %15 5 B b 8% &2 m FIREAG , T R 2 4 BTG R A B B (P<0.05)
R3 FMABREREHEXLREISRMILEER

- TRITHT IR

A o B -2l o B -2l

IL-6( pg/mL) 62.34+6.85 63.05+6.71 42.63+4.87° 28.96+2.67"

IL-8( pg/mL) 756.92+12.96 758.11+13.56 346.82+10.26° 210.56+10.36™

IL-10( pg/mL) 18.25+4.23 18.34+4.46 14.26+3.67° 9.23+2.82"

TNF-o( pg/mL) 72.63+5.96 73.12+5.64 38.52+5.63¢ 21.68+2.30"

IFN-y( pg/mL) 82.65+10.56 82.27+9.87 63.54+5.69° 25.73+3.35%

CRP(mg/L) 99.26+8.21 99.38+8.63 75.85+5.64° 48.96+5.21™

5% FRALIRYT AT LA, 2. P<0.05; 5 M AIRITRTHLEL b P<0.05 ;¢ : P<0.05 F/RiG)7 o W4 [a] He 4

2.4 WARILBTHEREZEEEROLLE
4 o WA B LIRYTET 16 IgM ,CD3+ ,CD3+/

1gG IgM 1 CD3+/CD8+ F %, CD3+ .CD3+/CD4+
1 CD4+/CD8+¥) T i, MR ik d8 b Ay A 1k

CD4+ CD3+/CD8+F1 CD4+/CD8 +%5 IfiL I Ht J28 4 7% W] R (P<0.05) .

PEFSFRTC I 22 9 (P>0.05) , BT G 4L | LY

*4 WEBREREFETHEERNLE
o VIR TR

HE ot B2 WL ot B2 WL

IgG(g/L) 7.62+2.13 7.64+1.98 6.45+2.05* 6.12+1.68"
IgM(g/L) 1.81+0.85 1.82+0.76 1.63+0.62° 1.18+0.46"
CD3+( %) 54.53+5.82 55.24+6.13 60.23+5.92 66.54+5.67"
CD3+/CD4+( %) 35.62+4.25 35.64+3.95 39.52+4.12* 43.81+3.87"
CD3+/CD8+( %) 32.25+4.32 32.43+3.87 28.63+3.15* 25.97+3.56"
CD4+/CD8+( %) 1.21+0.35 1.23+0.46 1.48+0.57* 1.62+0.59"

5xF IBALIRYT AT LA, a: P<0.05; 5 MEAIRIFRT SR, b P<0.05 ;¢ : P<0.05 F/RiA)T o W4 [a] F 4

25 WHBIARRMNZEZFZHILER *®5 0
7N, PRALELIG T WATR) B B B v % SRS
KW &A= R IEH i 22 5] (P>0.05) .
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20 31 8 Wi S0 ez S 2
XTHRZ 3 2 4 0
Mgl 4 3 2 1
X2 {4 0.157 0.213 0.721 1.013
P1H 0.692 0.644 0.396 0.314

&, HTF/NLRIERTEEE AT, W RRE L &
PRI 9% FR AR DI RE B AR S8 47, (HPT J 1 42 40 i
APC PR ER BRI AN | 5 | S 1) B8 52 by BRI 488
550 IR B AR AN M 25 # , (AR S L2 AR
DK A it 6 2R T B A4 M R I R SR S5 S0
5T, AT LAk — 2D AR g il i 454 . RMPP 1 & A= W]
R85 S D AR S8 it 0 2 5 2 T A e AL L R AR
RE SR DA B f i i i LA 2 IR R &5 K
BRI X T A il 98 OUBR TR | 4 P (0078 4 K 1 S0 K
PermfaR R EE, &4 RMPP 19 JL3E nl 84 i
15% LA 1100 TR Bl i KR N R 2R 0 A IRYT
RORAAET, A WF5E a8 T 167 B/ L
RMPP Wl RIZIA TR, KB 15 mg/ K - kg [IFT 25
BHRERWE PR E D RY 25K 150 mg 15T 28 K
J5 ,25% 8 ) LI W% 0% R 8 R AR DA BARR FRRE R I TG W
S G figk TR S 43RBT I A AT I TL-6 ,11-8 55
PARE R F [0 R 25 1 23k, I R IR I7 BUS AR AES
FHIRJE o M B Bz 5 3% & (glucocorticoid , GCS) 2K 24
Yy, 2 i S R B BT AR S ) — 2 AR R
B N 2 PR BraE e, AR 98 E
FERR VT B 47 85 A R R R IRYT IR R AR
MEL2H BLEA R B ik e B A BT 47 8 =16
7, 45 W O B LA AR LA S A e et 1) B 8 4, Bt
AR 6 K, [FBPRE RS, AR R
N e A FRAAR ™ 1 B2 92 D% S s s A D L
TERIEVIIH , IR e Je i B 40 &5k, g2 th
K ik, S ] 1 0 240 %) 9 i AR I T 98 S
FEIR, T 9 RMPP 4 8 | JF 1 3 2035 % R
RARGFREIR . I Ah, P A 2 s 1a] %) 4 2% J& R
Uk e e ] e ELAT H0 ) B 25 25 2R R A AERF i E IE K
HRE IR, Shen , 2010 22 5@ 1 A T A2
TR R IRYT OO B LIZIR TR, A
PG 2 mg/ K - kg BIRJE T, FoAT B i 1] A
Ko Z I R 465 T 20% , #0WF 58 IESE,
RMPP [ L5 2% 98 0E ) W58 MP f8 3% B8 0 BH g, 3o
JEE OGS SR L 1 — A5 AR g ket
ARUKHFFE K PR EE 4 )L TL-6  TL-8 . IL-10  TNF-a
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IFN-y 1 CRP #7H &g T F%, Hir 10L-6 \1L-8 | 1L-10 [
TR Bl T AR A A M b v 20 B ) S RE R A
fSEAE IR I AE , T TNF-o  IFN-y 1 F BB A Bl
900 ) 7 200 055 R T R 200 R ) 398 A DA i i
2 A0 M 1) S5 B 43 (A 16 A AN 9, s TS . TL-10 A
TREE 9.5 pg/mL LT, 17 1L-6 1 T %230 pg/mL,
N BRI ., S5 A CRP (1) B 2 N B RE R R
RMPP Il R FUS ek . PIZLRJLIRIT TG e fie e
TS bR B LB BT AT L, 1gG | 1gM L B CD3 +/
CD8+¥J I 2 T %, 1gG . 1gM LA & CD3+/CD8+HY
o mT LA ] BAZ e 200 X L B A0 R 1 e
AR VE T, o CDA+T WKEL A0 LA S 0Y Treg T 1)
AMIFETEVE R, S5 41, CD4+/CD8 + 1 - %of T4 5
TR 2 fo e BT 2 3 L, R AIR YT 5 CD3+,
CD3+/CD4+#1 CD4+/CD8+¥J ] i F &1, T 4 B/ 17
T I O 20 BT A A B T 00 248 L 1 A C 4 A ST
HEX A ke, — T T th/th2 TR R
I ack B Y ARRE I, AR HE NK T 28 X 52 i A
AR AR TER

S, R e B A PUAE R X LB XA M SR
PRI AT BEAF IR YT R, T RE 5 FLREFEARMLAA &
i 20 PR K IR B S R G A G, B L
RIVE I /N, (B A5 76 i R 48 ) 0 . i IR B X T
RMPP L, BRI 45 5 ke e 2 mg/ K - kg H
NRIATT , I AR 4l 2L A E R o S 17 0 08 3 R i &
1 mg/ K - kg, WhELRS AT DL S 40 i 352 A K A 95
AR PR VPAL I (R IH S
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(1.ﬁcﬁiﬁk*“wi§%’ﬂ3)ll?ﬁ% A%[’éﬁjtﬁﬁfﬁﬂ,iﬂﬁé HEIN 42300032, 7 46 A = B AR N
—ARERHFE LM EERFHBHMMTE - ARERBRH)

M OE. BH HiITHRFEARM(PDA)F U N 3554 KTk ( NT-proBNP) 44 % 44 & 16 R & 3L,
Fik  RIAF PDA F2)U 107 41, 5 PDA 42 39 4 5 2 B 48 ( 3 PDA 41) 68 4 ; PDA 44k 3% K L2 & ik 3h h
R EMEE RN R RIS A K PDA(sPDA) 28 20 4 F= B K P PDA (asPDA) 28 19 4 ;sPDA 2843 2 & Ik
AR R FR13 6 5B T H,PDA F 2 IMREREAF L AEMEF RR(BPD) % BPD 20 19 #1 5
3E BPD #4115 41 , ﬁﬁﬁﬂ"%; SHTABEH 1,47 R34T NT-proBNP #0] | K £ & 30 min MATH # o3 BkE,

R SPDAAAEH 4.7 KA NT-proBNP /K-F & T F # asPDA 2 Fe st B4 ( P<0.05) ;asPDA 484 B 5 4 R o
# NT-proBNP K-F & T 34 BB 41 (P<0.05), sPDA #4145 % 4 X f2 3¢ NT-proBNP K+ 3 T % 1.7 X (P<0. 05)
asPDA 84 J& % 1.4 K e3¢ NT-proBNP K-F & T % 7 A (P<0.05), %7 HA/EH T R NT-proBNP K-F4 %
ERETH(P<0.05) 8/ MAES TR NT-proBNP K-F 5% 4 Kbig 2 F L2 FH(P>0.05), sPDA
20 BPD & A £ (76.47%) & F asPDA #1(35.29%) (P<0.05), BPD 284 5 % 4.7 X f2 3% NT-proBNP K -F & F 3F
BPD 4, E P % 4 Robdk 2 F A B EM(P<0.05),5 7 R, 2 F LB FMH(P>0.05), Lit PDA LEZ
sPDA 7% )L & NT-proBNP /K-F- 81 3§ & , 78 & M R0 B D K -F T e P80 o 32 NT-proBNP KFME,
K& BPD #9)LEM K, ZHA KM 53 NT-proBNP K-F 24 sPDA 47 | 57 29| B B FUS #1146 H 5% H

XA HERFEAM; NT-proBNP; F=)L; &

RE 4 ES R722 X ERARIZED A

Change in Plasma NT-proBNP Level in Preterm Infants with
Patent Ductus Arteriosus and its Clinical Significance

CHE Ling, PENG Huabao,ZHU Wenjun, et al
( Department of Child Care ,the First People’s Hospital of Chenzhou Affiliated to
University of South China ,Chenzhou , Hunan 423000, China)

Abstract: Objective To explore the change and clinical significance of plasma NT-proBNP in preterm infants with
patent ductus arteriosus (PDA). Methods A total of 107 preterm infants with PDA were recruited and divided into the
PDA group (n=39) and the control group (n=68).According to whether there were clinical symptoms and significant he-
modynamics changes by using ultrasonography, infants in the PDA group were classified into the sPDA group (n=20) and
the asPDA group (n=19).The sPDA group was divided into treatment group and non-treatment group in the light of wheth-
er ibuprofen was taken.According to whether there was complication of BPD,infants with PDA were divided into the BPD
group and the non-BPD group.Plasma NT-proBNP concentrations were measured on day 1,4 and 7 of life and echocardio-
graphy examination was performed within 30 minutes after collection of blood sampling. Results Plasma concentration of
NT-proBNP of sPDA group was higher than those of the asPDA group and control group on the fourth and seventh day after
birth (P<0.05) ;infants in the asPDA group had higher plasma NT-proBNP levels than those in control group on the fourth
day of life (P<0.05).In the sPDA group, plasma level of NT-proBNP on the fourth day after birth was obviously higher than
that on the first and seventh day after birth ( P<0.05) ; plasma NT-proBNP concentrations on the first and fourth day after
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birth of infants in the asPDA group were higher than those on the seventh day after birth (P<0.05).Plasma NT-proBNP
concentrations on day 7 after birth of infants in the treatment group were significantly decreased compared to those on the
fourth day after birth (P<0.05) ;there was no significant difference of the plasma concentration of NT-proBNP in the non-
treatment group on the fourth and seventh day after birth ( P>0.05).The prevalence of BPD in the sPDA group was
76. 47% ,which was higher than that in the asPDA group (35.29% ) ,the difference was statistically significant ( P<0.05).
Infants in the BPD group had higher plasma NT-proBNP concentrations than those in the non-BPD group on the fourth and
seventh day after birth ;there was significant difference between the two groups regarding plasma NT-proBNP concentrations
on the fourth day after birth (P<0.05) ,but no statistical difference was observed between the two groups on the seventh day
(P>0.05).

marked elevation in sPDA infants, which decreases obviously with closure of DA and decrease of shunt volume ;the higher

Conclusion The plasma NT-proBNP concentrations were higher in preterm infants with PDA | and more

early-stage plasma NT-proBNP level of preterm infants with PDA was, the more likely it was to develop BPD.Serial measure-
ments of NT-proBNP may be of value for diagnosis of PDA ,monitoring of curative effect and assessment of prognosis.

Key words: patent ductus arteriosus ; N-terminal pro-B-type natriuretic peptide ; preterm infant ; plasma

hIhk 45 A ] (patent ductus arteriosus, PDA ) f&
R L WA R AR O IER Z —, AR E <1 500 ¢
5L, PDA RAZRZAN 31% , HAEAE <1 000 g
#, PDA K 4 ik 65% 7, JE IR 4 PDA
( symptomatic PDA ,sPDA) 22 [m] 45 3 it & K, 51 e il
LG AN A K 18] S5 7K fier it ST o7 44 R AR, i 8L
i 2 = PR N S B BE L7 IR # 48, itE— 2D
T b4, Al 2 3Bl & AN B (bronchopulmo-
nary dysplasia, BPD) [ & A= % &> | ™ 5 5% i L =
UG R B EAE R, I sPDA A2 A =
KHE A LIRS PDA M brifE, (Hili T
FE P BN D1 Z IRV A Qi fey ELAS G288 P 18 b AN RE T
W= )L PDA REAR A K KM, - Bl R o B2+
TG0 L L2 R AR 2 WA RO A XU BRHE
BT HREAR PDA JREIOCHI R, BFFE AL, L3 N S
Ji0§ &M BK Bi 4K ( N-terminal pro-brain brain natriuretic
peptide , NT-proBNP ) F=ZLJ2& il .0 2 LA L 5 185 59
WP Z RS HER , A fe R B IR | &F 5K
IS FE ST R — 145 58 5 3R — T [ ) R 45 5521 2
FIIRE, TE W T 40 AN Y 7 R A bk AR
FIEO %R L PDA i A BRIy A — 2R S R
SCUSE AT AT PDA LR LA S 1 JE 3 NT-
proBNP IR S AR AT S, ,ﬁ%fj‘lﬂl;ﬁ NT-proBNP 5
kGG S R 2 BPD Y AH SE TR, O L L
sPDA HIILYR B B VPR RS KA

I S RS

1.1 —Hg&EH B 2013 4E 10 A 1 H ~2014
9 H 30 AR R 2ER TE M T 20 — AR BB

A JLEAE W5 7 = (neonatal intensive care unit,
NICU) Jia# 28 ~32 J& (i ZEfRHE <1 500 g 42 /5 24 h
ABERIR 7 LA BEFEXS &, HEBRBRHE: (1) AR mS
B I e KRB (32 EE 48 Sl KA O U R I 5 Ak
PDA sl BB fLAH] ) s 2 B (2) 4R )5 1 AN
AR R Al Sl DK e s s PR DL IALAEE | EERE B I =
1) B DRE S AR — D00 (3) B )5 4 KN Bl
SR RS I IV 3 N H 1M 5 (4) BEREAS
SEREE . AWPR A BE B AR Lo W A e, A
WFFEXT GRS B L s [F)

JRARTFER R 3 TAEIR S 1,47 KATHEA O
SRR AL AR 4 K OB IR AT Z5 R PDA A7
JoFEM o PDA 21 5% HRZH (3F PDA 41) ; PDA 4ifR
PaEr 4 A IO MR 3h ) 5 WU R e PRI
R FAERPE PDA (sPDA) ZH MIJCAEARPE PDA (a-
symptomatic PDA | asPDA) ZH ; sPDA ZHAR 45 /2 75 Ik
A8 25 o0 Min iy LSRRI T4 T8 PDA B L
HRAEZ A IF BPD 43k BPD 41 53F BPD 41,

107 1 57 JLAF5 Ak br i, Horb 55 67 ], &
40 i, #0868 il i = 39 4], iR 4 30 (29 ~31)
J& AR 1360(1 200~1 450) g, I B5E L 0% 27
], 7 R P [ B R & 75 ), 42 SRR 1E TR Tl
K (nasal continuous positive airway pressure, NCPAP)
72 ] HUBGE A 56 1, B Az )L B R (hyaline
membrane disease, HMD) 65 i, BPD 30 i, 107 i
WEFEXs 4 rf, PDA 20 39 5, % HE 4 68 f4i]; PDA 4H
1, sPDA 41 20 4], asPDA 41 19 5, Xf I8 4 asPDA
# sPDA A = IR | A4 A R He e, 22
FEIGETAE L (P>0.05) LK 1,
12 MRFAE
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1.2.1 #RANKE BRI .47 KRESNEFE KN

£ 1 XTEBLH .asPDA 225 sPDA 42— IG & £ L

(1 mL/W) A SA RS, Bl B R L =

I RAFAIE X} HEL (n=68) asPDA ZH(n=19) sPDA £H(n=20) P

G E, M(P25,P75) ] 30(29~31) 29(28~31) 30(28~31) 0.244
AR [ g, M(P25,P75) ] 1365(1207~1 460) 1.300(1 080~1 450) 1370( 1118 ~1450) 0.244
B4 (1) 43/25 14/5 10/10 0.306
FIE = H(%) ] 44(65) 13(68) 11(55) 0.649
TR (%) ] 13(19) 6(32) 8(40) 0.131
FEHTEERE (%) ] 47(69) 13(68) 15(72) 0.867
1'-Apgar W43 [ 43, M(P25,P75) ] 8(6~9) 8(5~8) 7(5~8) 0.014
5'-Apgar P43 [ 4 ,M(P25,P75) ] 9(8~10) 9(8~10) 9(8~9) 0.032
HUEE A #1(%) ] 29(43) 13(69) 14(70) 0.030
NCPAP[ #( %) ] 42(62) 15(79) 15(75) 0.265
HMD[ (%) ] 34(50) 14(74) 17(79) 0.008

HL S % BEAT 5.0 (3 000 rpm, 10 min) |, 20 B H |
R W RFI

1.2.2 #mz ik RAVOGREEETE (R & H
RO AE YR A R A R AL ) | 12K NT-proBNP
KL R R 100 ~30 000 pg/mL, 25 53 ZEH 6.66 ~
9.95%.,

123 RBEposBed RHKZLN 4L 0O
Jhk w22 K- 4y 8 7 0 20 (8] ( Mindray M7, 45 3k B %
8HZ) BAGAL, 1 1 UL R W 75 &R 17
Ky, Z AT G A T RS U EMy 22
SREA M FE bR 2D TE = A0 o JE I SR i 3 YK
JEHULIE

1.2.4 sPDA # i 4= £ (1) EFHR>
1.5 mm; (2) LA/AO>1.4; (3) WESSAEAEAE M A7 43U 5
(4) B FA LU AT I s LA L I R R B . O M
A 2.3 Wyl al ) S e 4 0 2% @00 AT IX 4 8
58 B0 RFFLE > 160 K/ min; @ 7K #h ik ; & ik
25>25 mmHg ; @WFIR 34D 07 480k B2 sl i IR Pl 2 4K
B AR S 3~ 4 Rl A 5 S B O E ; O
Al FH R e ol At i R i R A R P 8

1.2.5 PDA &5 sPDA B 7= LT HIRAR 5 TR
B (LR AR AR AR TR 3 R 1
K10 mg/kg, 26 2.3 KK 5 mg/ke, BB FE24 h,
SELH BUIRZG AR BE , A/ MR E<60%x10° /1L, /i P4
Wi, B B I 6 sh ME i B 5 AL, i T LB >
140 wmol/L, JREF<1 mL/ (kg - h) ZEmH 5 AR IR 25
1.2.6 X AEMAARRE(BPD) #iparl"
A5 28 KA A

1.3 Fit=ZESHh K SPSS 18.0 #f: %t ¥ ds 1k

FrGevt oA, TR BORMT & IR 25 20 A R I 24 B+ b
2R AR IEA S A GORH TR 2 % (26 25 A 43
W2 75 A0 [REM(P25~PT75) 13, il A
IR0 AT BJ7 22 55 P REAR LU BCR T ¢ K56, 24
A HEHER B R 3R J7 22 707, [R)— 20 32 10 AN [
B[] A5 NT-proBNP 7K - 22 S Lb AR 5 R 3R
I 7 22 03T 5 A 25 03 A SR BT 25 8 5 I
FEA LR ] Mann-Whitney U Kz 56, Z2FE A FE Bk
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