551825 5 8 P 5 AL A VoL.18 No.3
2016 4F 8 A Chin J Contemp Pediatr Aug. 2016

doi: 10.7499/j.issn.1008-8830.2016.08.003

_____ TR e
AR 20 1A T L 20 Mok S48 A DAL U TF 535 i P 50

Iher WHF LR¥E FF OME AKREMSE ML

(I RFEFHRMEILEERRFH A ETRERY T, Iz M 310000 )

[(WZE] BH® SR A kR ILSI RS A (PDA) #IAMEME R, FiE LI201R24FE1L AR
2014 4F 12 A WGA R 194 BIRRAR A R T L APFFEN S, AR O E R P R A SRy % A5 B0 4 JC PDA 4,
PDA FISROCHIA . 270G . TARICHIA, G IR SO Dol EIRHE . 455 PDA H ARG 58.7%.
ARG ARG HS . HAARTE . /N T RIS L LI R TR F ARG AL, 259 B F ARG 40 A L
W E A 25 A AE R AR S R R S PR (PS) W Hl s F A 252 (P<0.05) o AN HIEL H SR SC ALY
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VI AL I R, FE 4 d, 7TAdBRERIERAC 32 18 AR IR L PDA HARSCHIR R, Hid
JE 5 H /N DA R 8 PS 19 L F SR OGRS IRAIR s B DR ELAR O L AT 2 Sy il R AU sl ik v 78 %) PDA AN
IR [ PESRILRIZE, 2016, 18 (8) : 688-693]

[RBIR ] SINCSAERN,; 2990697 Sk ESEHR; B OE; Ak A k=L

Factors influencing the prognosis of patent ductus arteriosus in very low birth weight
infants

WANG Chen-Hong, SHI Li-Ping, MA Xiao-Lu, LUO Fang, CHEN Zheng, LIN Hui-Jia, DU Li-Zhong. Department of
Neonatal Intensive Care Unit, Children's Hospital, Zhejiang University School of Medicine, Hangzhou 310000, China (Du
L-Z, Email: dulizhong@yahoo.com.cn)

Abstract: Objective  To investigate the factors influencing the prognosis of patent ductus arteriosus (PDA) in
very low birth weight (VLBW) infants. Methods A total of 194 VLBW infants who were admitted from January 2012
to December 2014 were enrolled as study subjects. According to cardiac ultrasound findings and treatment outcome,
these infants were divided into non-PDA group, spontaneous closure group, pharmaceutical closure group, and surgical
closure group. Their clinical and echocardiographic characteristics were analyzed. Results ~ The spontaneous closure
rate of PDA was 58.7%. The spontaneous closure group showed significantly higher gestational age, birth weight,
and proportion of small-for-gestational-age infants than the pharmaceutical and surgical closure groups (P<0.05).
The pharmaceutical and surgical closure groups had a significantly higher incidence rate of neonatal respiratory
distress syndrome and a significantly higher proportion of infants who were given pulmonary surfactant (PS) than the
spontaneous closure group (P<0.05). During different periods of time, the spontaneous closure group had a significantly
smaller ductus arteriosus diameter than the pharmaceutical and surgical closure groups (P<0.05). The multivariate
logistic regression analysis showed that gestational age, application of PS, and ductus arteriosus diameter at 48 hours
were significantly associated with the prognosis of PDA. The major transductal flow pattern in the spontaneous closure
group was closing pattern, while in the pharmaceutical and surgical closure groups, the main flow patterns were
pulmonary hypertension and growing patterns within 48 hours and growing pattern on days 4 and 7. Conclusions The
VLBW infants have a high spontaneous closure rate of PDA. A decreased closure rate of PDA is associated with the
lower gestational age and the application of PS. PDA with a large ductus arteriosus diameter and a growing or pulsatile
flow pattern cannot easily achieve spontaneous closure. [Chin J Contemp Pediatr, 2016, 18(8): 688-693]
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kB AR ( patent ductus arteriosus, PDA )
ARAR R AR L8 W& JFAE, 2 R
WAL . S I (IVH) o RSEPE/ N4
% (NEC) FFET-HRIEINA —PEEHR, 2
40%~60% 1) 5 7 JLAE A J5 35 = K & H: PDAM,
JUHAE AR AR AT L, PDA Y & A= 3 i ik
65%, M. 85% Fifyr V. (HI IR R 2 ik 2
FARIGIT BIAETEAR N AN B0 FRRUBS: 1 B
JLPDA AAAKRHMIZR G, 07 5Ok T 25 A
M3 3l 71 27 7 L) PDA (hemodynamic significant
PDA, hsPDA ) o HEIX THARH A= (A # L PDA K
()2 E A 2 i DR R ARG 4520, FR BT 7 i B 2R
RE . =G IRE BRI 5387, Koch 45 1 i
PEAERALH AR E L PDA B IHRE M F R, A3
RIS BB AR TR BOR G IR A L
WE B LG ME (NRDS) [ L PDA B AR SCH]
1117 Y R O SR IE . PDA 2 Rkl
hsPDA, B 1 ARSI RAEAR AW, 348 m] 1 T PO
B WLEE Bl K- 45 108 25 2 R0 L i e A AP A H
KIEFEFNTHE FIGRIAYT B Bk, AW 51
NI PR B 7 Sl 1 P 5 T 23 BT PDA S [R5 1T 7Y
AR Z, S PDA SR OCH] By AT REPE KR T 4
fiEo
1 ZRERZE
1.1 HRMK
BEPEIR B 2012 4F 1 H % 2014 4F 12 7 B 4
JUESE M = Bua A S5 48 h W ARE HAEER PDA
AN 6 FRAE o JIE R AR ARR i1 A= A4 Ei LA o IS %
2, WIRATE 7d NIETEURFIRIT Y E L, dt
194 ) BT & A AbRE, MR8 AT Be 301 8] 3 24
L By [ G A SRS TR VA DL LA 4 4
JC PDA 21 (7d P 3 YOO G A 4 K & AT
TE PDA, I RICHEAR ) 5 PDA ASRKCHIA (77
PDA, fHARK MG %8, R EiEE
A OEIECH ) 5 WA (F71E PDA,
HRA MG 155 S, B A hsPDA, 25936
P12 PR 2R EABRAEOSIEEH ) 3 T
ARG (F#E PDA, HREMTEEh 12 L,
4WRIT 2 N TR AR GG 2 TAREEHLCH] )
I3HTANTE] PDA 5GP I R B8 75 U Bl R RAALE o

hsPDA #& . &AM ah 1272, ik
BEHAESLSmm, fFPAELTIRKRERZ —: OIES
B oDt PRI PR R, AR
Ak OEYTR
1.2 BITHIE

PDA 25697 : SRAIINESEE (THA0 )
W25, BIK 0.2 meke, HFE12h—IK, 31K
—IT R, HDITRRE R CH, B s )
AR, TR RRGR S d IRA TR 2 T
P IRYT IR I R LAR A . A TE S i
MBS, A B MR > | B REAR 4
HF A6 e U5

PDA Z54LA5E: hsPDA Z8m[I 35 3 L1 iR IG T
2RI A G, BIRIK LI EIEEYY, 3
BEBBFLHERRES | EIKMRREAZ
WK, HTFARGHIM,

BT A SRR A R LT BRI 44 &
AR 3 A 6 A4z K LBV, WA PDA
FIHHCERS, W HE AR O EHEA
1.3 MRAE

WO R LR B 1 L R O I P A

(1) BlF=HaFabR: BEEARRE | ARURI & I |
IR . PRI N L i

(2) BB LIRS AR . AR M
A, B /NTIRIE L. 1 min JZ 5 min Apgar PE47,
JERAIENRDS, PS . 4S5 72h AR, J5
WgFRAEW: FERE IVH, NEC, ZREMAETAR
(BPD) %,

(3) DB FEbR: i BILABE G &
PR 25 68 7 U 3 1 W 0 0 k48 1) — 4k A |
HA2 (DA) 1. M#B[ 25 1 EEhkIRT EAEZ
(LAJAO) | L EEF AR NA (LVIDD) | &
A (2P R A m . e )
SEAH TR RRAS A, W] Ky s 2B S 48 h, H
4d. 7d MIGITHIG 12~48 h, 7 d J5{hR M %4
b 1~2 R A AL, HEXH. BBk
KME, b 1~3 ARV EAEBA LR,
M. Pk TE K RRYE Visconti 55 " 4
AR 425 Oz ks A (il 7))
( Pulmonary hypertension pattern ) , XA 433, LA
il Bh ik 1) = BBk A (Ao ) A, fERE
AN AT ESIK G SR (A AT i) 5 Qi
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JER ( Growing pattern ) , XU[a]43E, LLZE R A543
WM E, WA SRR D @Bk (Pulsatile
pattern ) , K MECZE AT A3, DR 1.5 m/s 24T
@HPAHL (closing pattern )+ FESEMEAE A4,
I 2 m/s VL
1.4 FitFESH

K SPSS 16.0 Geit 4 trgeit b, it
TORIDAIEL + i (x+s) Fon, Al HLECK
FHO7 2200 Br s Rk AN 3 s TH BRI (%) &
7N, BTSRRI A HrR 2 B
& logistic B3, P<0.05 N 2E3H G i¢m L.

2 R

21 RAEHAEMEIL PDA MEEZREER

194 Bl AR AR F LA 138 1] (71.1% ) &
A PDA. 138 14l PDA L 81 il (58.7% ) shlik
SEHRKH; 41 01 (29.7% ) ELZ5H%H]; 16
Bl (11.6% ) T 2 MTFRRAGYIGIT R MGE & F AR,
L, HAERTETE 1000 g~ ZIE1) [ IR MR Ny

F2 4HBIL-MEHR

63.7%, 1M <1000 g [ [ SR CHI %R 36.0%, 34
ZIEERAGIEENL, (=6.847, P=0.011) .

W 1,
F1 RERHAEMKEIL PDA XFER [ (%) |
AR BlgC BRSO AW FARKH
1000 g~ 113 72(63.7)  30(26.5) 1109.7)
<1000 g 25 936.0)  11(44.0) 5(20.0)

22 HHE—MEH

8K P 41 1 H AR IR S B i A (R R F 2
Yy A F AR L4 (P<0.05) , {H5JE PDA
HILBERLGEITFE X (P>0.05) o HERXKH
4 SGA LA s T 259 S ARG AL, KT
PDA 41, ZRBAGITFEE L (P<0.05) ; 25
K FAR KAL) NRDS A A= % % PS [ H He il 1
H AR HITE PDA 2, 5 min Apgar PESMKE T H
SRICHAIZHANTC PDA 4, J5WIJF & d R IVH J& BPD
) E 2R = T H ARG I MTE PDA 4, 2536
GiiteFaE X (P<0.05) , W32,

(xxs) S [#] (%) ]

JC PDA £ SR A4

B2t/ PSEIE|

FAKHA

i A (n=56) (n=81) (n=41) (n=16) F) fH P At
ARG () 31.0+24 303 +2.4 28.1+1.6" 277+1.6" 19.295 <0.01
HAEIRTE (o) 1275 = 159 1250 + 163 1108 + 174" 1122 + 190* 10.069 <0.01
Apgar P43 —1 min 7.6+23 73 £26 6127 6.6+2.6 2.776 0.043
Apgar ¥4 -5 min 8.7+ 1.6 85+15 7.4+23" 7.1 £2.3% 6.425 <0.01
RSB (%) 305 2945 29+5 315 0.862 0.462
B 28(50) 49(61) 22(54) 9(56) (1.563) 0.668
SGA 23(41) 19(24)* 3(7)" 1(6)™" (18.122) 0.000
Hlf=gis 24(43) 34(42) 12(29) 4(25) (3.572) 0.312
NRDS 10(18) 21(26) 30(73)*" 11(69)™" (42.941) <0.01
PS i 6(11) 17(21) 27(66)"" 11(69)™ (48.122) <0.01
B 1R 10(18) 12(15) 3(7) 2(13) (2.298) 0.513
FEHIMR 2(4) 4(45) 2(5) 2(13) (2.067) 0.559
JiE L) 15(27) 21(26) 6(15) 4(25) (2.394) 0.495
IVH( F ) 0(0) 1(1) 6(15)*" 4(25)*" (23.63) 0.000
NEC 3(5) 11(14) 3(7) 2(13) (2.980) 0.395
BPD 4(7) 9(11) 26(63)" 12(75)"" (68.978) <0.01
1"24 h AW (ml) 9448 94+ 14 100 + 12 98 + 15 2.548 0.057
224 h At (mlL) 105+8 104 + 17 110 + 21 111+ 11 1.999 0.116
324 h Akt (ml) 1186 113+ 17 120 + 21 120 +21 2.395 0.070

EIVH (FEJE) . M~ VEIVH, 17, 2 3924 h A fE: 0388 1. 2. 340 24 h /R A . a8 500 PDA 41 L%,

P<0.05; b5 HRKEHA LT, P<0.05,
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2.3 AR[E%k )3 PDA 2L A 0 3h E 5 F=Fnzh Bk
EEMRER

HAR K AT 48 h, 4d f 7d 1) DA 28
B/NT YA AMTFARCHH, ERAGIT
2% L (P<0.05) . 48h N 3 48] LA/AO 2 % TG
GiiteE X, 4d 7 d i3 406 LA/AO 25 3494
Gt R L (P<0.05) ; FAR4IAHI DA, LA/AO

DI K LVIDD KT 48h, 4d K 7d, ZRHGH¥
& X (P<0.05) . 3 41 [H] LVIDD 7£ 48 h, 4d J&
7AW ZEFB TG FE L Wk 3, AR
Bk A 3 I T AE AN [R) B B) B 341 LA S P Y R
1T 254 K TR S AT 4L A 48 h L i g s 250 R s Je 744
hE, TEAd K7 AL RAY £, HYO K
PR, DLER 4,

#x 3 A E%)I PDA B)LHEBAELIIEIER  (x=xs)
48 h 4d
i H
HARA (n=81) Z4WI4 (n=41) TR (n=16) F{H P HRH n=81) 24P (n=41) FARH (n=16) FH PIH
DA(cm) 023+0.07  026+0.0 030+0.0" 11.82 <0.001 020+0.05  0.27+0.0° 030+0.0" 24.69 <0.001
LA/AO 1.08+0.12  1.10+0.12  1.11+0.17 060 0.5 1.07+0.10  1.11+£0.13  1.15+0.14" 3.57 0.03
LVIDD(cm) 129+0.16 125+0.15 127+023 069 050 128+0.13 135+0.16 133+023 187 0.16
%3
7d A
i H : .
AR n=81) 254 (n=41)  FRY (n=16) FAf P1{H TARYH (n=16)  F1{i P
DA(cm) 0.19 = 0.06 0.26 +0.0" 0.32+0.0" 19.71 <0.001 0.39 = 0.08" 2172 <0.001
LA/AO 1.00 £0.12 1.09 £0.14 1.17 £0.10° 6.31 0.003 1.44 = 0.20" 14.03  <0.001
LVIDD(cm) 1.32£0.13 1.36 £0.19 136+ 0.21 0.38 0.68 1.86 + 0.28" 18.97  <0.001

1 DA: B FAS AR (em ); LA/AO: 25057/ EFNKEER EARZ It; LVIDD: ZE 0P ARBINGE (em ) o FARZL: FSRCHIZ; 254n.
YA TR FARXKMAL., */RARRT. 48h, 4d K 7d FARUKHEAOHEFEIR LR, a R SEIIFE] H AR EHIGIAME, P<0.05,

bR S5FARL 48h, 4d 7 dAHIL, P<0.05,

F 4 AFEHVA PDA BILMEIRSESRER (6] (%) ]
48 h 44 74d
dm B —— — = : = = : =
i AL dERAL PkepAl PR s R dERAL fkebR OCPAY e RA dbmAl fkehAd G Al
AL 81 2227)  5(6) 1(1)  53(65) 6(14) 12)  205)  34(719) 4(20) 00)  00)  16(80)
ZiMCH 41 1434)  22(54)  3(7) 205 5(13)  25(64) 9(23)  0(0) 5(14)  20(57) 5(14)  5(14)
TAREMA 16 9(56) 531  2(13)  00) 1(6) 11(69) 425  0(0) 0(0) 1063)  531)  1(6)
Pl 67.828 75.707 42.766
Pii <0.001 <0.001 <0.001

2.4 PDA ¥ I3/ logistic El)35 47
W5 YEIT H R FARBITTHE I —A (3R
ST, S HAR KA NTT R L HE logistic

R0 & B AR RIS . PS W . M 48 h Bk S
A% (48 h DA) 5 PDA #5IH BE A, RIR 2
R4 Z, PS W% 48 h DA Rfa A ZE ., W3k 5,

%5 PDA¥JIHHXE X logistic @354

95.0%ClI for OR
AR B S.E. Wald ) P OR
TR T RR
HA R -0.59 0.178 10.958 0.001 0.554 0.391 0.786
PS i 1.207 0.594 4.136 0.042 3.345 1.045 10.709
48 h DA 1.959 0.509 14.790 0.00 7.095 2.614 19.260
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3 it [ Py 2 k4 XA U F 5 o R B NRDS 5 hsPDA

hsPDA JEM AR A= R ELAE TR 38 i i — 4~
FHEHE, Sellmer % * A R R/ T 28 Ji 4= 5
3d A EAKT 1.5 mm A9 PDA (IR H A= (R 5
JL, HEAFEEE TVH. BPD LRI B,

PG H AR AR T L PDA 25803677 35 B4 45 5|
R MK Y, SCIRIGE #7324 P, (HE
DI P25 BRI, AR I SR TR B R AR s
AT RO AL, S| SE 3 R 95% TAE IR 2]
Je P S KRR B AR #4151 AR (3 19%
WAE ), FlEdEwetk s, HEAMEIER D, T
W SRS AN RSO, PR AS BF 5% SR FH s | o 52 =
CARIATT o 25903677 R I EL PDA ™8 52 8 LY
O REE T FARIGIT LM PDA, R X EIRYT
EHIE A R, EIGIE MR —Fh oy 2 A HAH 1 Y
SR, L JGIE R REIE A AT DA i 8
B LA PDA BIEIT A S, SCHRIE SE T B iR 7
AT LAFEAIG hsPDA B & A2 R i AMRHES FLIR Ho%
FEA™ 8 IVH (R4, BEAMCERIMAE RS
AR ", SRS & BRI IR YT AT N G I R
3l J12# 7 LY PDA (none hemodynamic significant
PDA, nhsPDA ) HJL BPD i k4= ", FREEHLA
Jei T i H B 2P O T RS 4 B I Bl ) 2 el AR 4
e P H Kabra 28 " R 2 i PDA 4540
R P A AT HE A AR L 3 ) o 4 2R 0 T O 2%
CL A 5 2 19 SCIRTIE 55 517 JL PDA K640 7T DL A
SREHT . 95% LA b AR E KT 1500 g 1™ L
HE Pk FETEAE)T 96 h £ ¥, X T HAK / B A%
AR RE L, SCERIRIE T H [ SR SCH  K A R AE
349%~73%"", ARHBFIE K BRAR H AR R E L A SR 56
4% 58.7%, HHRKF T 1000 g B ILK H R K
HI% N 63.7%, /NT 1000 g 8 ILHY A SR EH RN
36.0%, 5 3CHkIRIE R

WA AR L PDA BB HARGH, BR T 5
L ZE RS B AR R 56, B IR A
SN PDA 2B TIRIT IR . AR A A 2R
KL A BRI . AR AR K SGA B HLA71 B
KTLYMFRIBIFA, Wit KA NRDS ) %
BT R, Logistic MIH 43 AT 471 PS 1 H 5 A%
AR JL PDA MR A3 VARG, 75 18 NRDS /&
JLRE A PS JE i 48 BH ) TR AR hsPDA 1 &2,

HIRARIDE, BABITE LIPS R 54 PDA
s G RIEE RSN, RN PS AT REXG N PDA
FRELTF AR, (HELRHLE A B ™, SCA &
JUABXTTF AGA JLAGIR AR, 148 - LA B B
B AR SR R R 2R AR, SR O R
B TS, Koch 45 M [ 4:Hir & R F SR G A1 41 vh
SGA LA = AR A SR G (31% vs 5% ) &
A, AW R R F ARG I T4 EE IVH
K BPD &AW & T ASRCH A, HIESIA
ST 2L hsPDA R AR L AR IS SR
F/NT X, 5 Sellmer 25 ™ HRIEAHIT

Sk T8 EAR /IR M AR A AR AR L
PDA i€ 4 hsPDA I H AR CHIIRNZR . A58 &
I SR O A2 AEAS [R) B () B2 1) 3 k-5 48 1A 380/
FLYRMTARIGITA . 5 El Hajjar % P 458 —5.
McNamara 55 P % 81 sh ik 548 B 42 K /N5 PDA 1)
MRS S A8 A 56 . PDA B AR K /INAT A B3] e
H AR B P REME , AR NG P R RE PR
AHFFE IR LA/AO 2 LVIDD 7E U =40 024 5,
HEFRAARATLL L5 bR B & T R4, #R
LA/AO J LVIDD 7R ECRRETIN PDA A%,
R AT MR & AR5 F AR T IR —.

R EUN A PDA & HA M sh
FI2EEAE, T PDA & kA H ., Su % P L
nhsPDA LI 2 k58 0 20 DAt sy FR 28 | O PA] 24
Hh13F;5 hsPDA DAk ALK kb8 3 . Visconti % 17
W R 25 2H S T AR PDA J3 U 28500 Ay i o 784
Jok v IS T, T A AR 5% P AL LA S P AR R i v e A
hE . AW AR PDA 43 2R AITE AR TR
i [] B 25 A DG AT AR Sy =, LR Ry il e AR, T 24
Wy e T AR S LHAE 48 h LI e s S i J i o 2
FE4d K 7 d BEAR R AR R AL =, HUOh ko
B, DL RSG5 AR PDA 43T 2S00 A it Ji 0 B ik o
Y, o R g e 2R Y A Sy e R i ke A, )
F ARG REZ N

Zi b, WK AE AR JL PDA [ SR H R E
WA BRI AR FR/ N | N PS LK 48 h DA ok,
PDA HERCHI ML, A 259697 R, HIlRIR
W R To e . AR R, R 0 Bl TR
AR LA/AO B K, A HEFARIGIT .
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