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Abstract

Objective: This study aims to examine the incidence, clinical presentations, and contributing factors
of hemodynamically significant patent ductus arteriosus (hsPDA) among extremely preterm infants
during their initial days of life. Methods: Utilizing a retrospective cohort design, we reviewed records
of 9865 preterm infants from the SNN database spanning January 1, 2019, to August 1, 2023. Infants
meeting specific inclusion criteria were selected to identify correlates of hsPDA onset. Demographic
variables (gender, birth weight, maternal health, and obstetric history) and clinical data (perinatal
conditions, PDA presence, and severity) were collected. Cases were dichotomized into hsPDA and
non-hsPDA categories for a nuanced comparison of incidence rates, clinical profiles, and demographic
traits. Results: Our analyses revealed that reduced gestational age and birth weight are positively
correlated with an increased incidence of hsPDA. Furthermore, our findings suggest that twin/mul-
tiple births, assisted reproductive technologies, maternal medical conditions (diabetes, hypothyroid-
ism), intubation at delivery, and extended postnatal respiratory support are potentially linked to the
development of hsPDA. Conclusion: The disparities in the early life of extremely preterm infants may
affect the postnatal occurrence of hsPDA. These findings could offer clinicians a foundation for early
diagnosis and targeted intervention strategies.
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1. 518

s ) U AR AR = LA, Bk S8 K A (patent ductus arteriosus, PDA)FI AR KA s, AlA
30%~50% [1]. 7= )L PDA [ HLHIE A TE 2052, HElIs 0 S Z2FFEEAR, afitILRE
AHGE . ARITR S SORE R, BRI RE2]. BT R Fr7 )L PDA W] HAT KM, IT 10 RN
T57)L PDA 3697 7 N8 T ORF o (EX T =L, A sl /15 5 L PDA (haemodynamically
significant patent ductus arteriosus, hsPDA)K i, 1T 65 2500 Py ReA 4 il 2 ik s s S b e 1 45 5 A0
B2 fE kA w3, SRR RS, FEAZ& BPD kA4 B BAH .

H A6 T hsPDA (1 2R Y7 77 sCELHE DR S B 2R R S 69T« 4RI AMFAR T [4]. (247)
AAE— S G RNk AR, W T R T BT WA R T L. 1 77 A8 A fe itk — P A s i [5].

BRI, HERRVEAS AR5 )L hsPDA A2, PEAl mT RE SR TR (1 AH DG BR300 -5 3 A ILATOAS 71
hsPDA H A 25 X [6]. AGFITikH BBV T E, B CEERR)L hsPDA B3E G IREdE, 7
Hr AN LI & PR 2060 hsPDA Tl 1520, DU MR )L hsPDA F Il R B B4R A 58 A 28 (1 35 it A 75 2%,
FAHES AR T — P K .

2. ARFTE
2.1. AIRMFFGZE
PALRA T U T TE, A9 SNN (FREAE T8 A2 ) LR 4H) £ 2 2019.01.01 % 2023.08.01 i
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ST 9865 IR LI Bl AN 5T 48 R B A RS DA S M 4 5 TR A A A

NHRAE: (1) EJE 24 ARG (2) IERE/NTAET 31 + 6 MR L.

HEBRARdE: EE LR . AR O B BRI . AJE LR AT

hsPDA [z Witrik: )5 1 EAROIERBIAHAAE: (1) Sk S8R WA 30 (2) A
555 EFIAR HLE(LA/AO) > 1.5; (3) Bk FEEAE > 1.5 mm HAFELL FIRREFI S 5 £M 2 —:
OEZRE . KRR OB AT IX RN G AR 2SR, PRIRAE LA R SR Al 1 2 B
RO LEAE > 60%).

PRI BRI 7 LI R B, SR IG IR B A 32RE L K AR TT BB 52 PDA TilfS R &
WA R LR AR AR R AR AR LR BRI S IS IEAR[7]. X eI R
U7 1) 2 B P PRS8BT 1) R B3R B o

2.2. BIEALER

FERRACETT I, R MEGETH 0 BT i D o0 Bl dEAT BB 4. Il T AR R e TR bR
SFEIME - AREZERIE 23 LEAE, FRATTR BeHE (0 A5 A 22 e BEAT SR AT EEER . SR ] SPSS26.0 X #udf k4T 4t it
G, RARITRI AL E MESR RS, BHEIRES. ME. hik. BREZRSE. RABMRR L EEEE
BOMNESMAR R, DLP<0.05 £RZRAFHI R

3. &R
3.1. hsPDA FEARREPRIR R HEFERE~)LPH L ER

AW TR SNN B B ) LI R B 247 70, SEBR ANZH 3L 5895 ], &K hsPDA K #H N
62.27%, HAMKEBAL, hsPDA KA m (W& 1), A4 500~1000 g #2577 JL, hsPDA KA %
69.40%, H4E{RE 1000~1500 g % -H- 7= )L hsPDA &4 % 23.70%.

Bl Bon, W)L hsPDA & A R 5 inhs B LE (W3 2), 53Tl SARFRF[8]. 31~31 + 6 JE Al F-
72 )L hsPDA %&£ 6.60%, 30~30 + 6 & &K 8.20%, 29~29 + 6 & KL 10.10%, 28~28 + 6 J& KA =xK
12.00%, 27~27 +6 J&8 K4 11.30%, 26~26 + 6 /& KL 24.60%, KT 26 & KAF 27.20%.

Table 1. The prevalence rate of hsPDA among extremely preterm infants with varying birth weights
1 FRILEMHERE /L hsPDA X5

hE R % PDA KHH

<500 g 407 6.90%
500~1000 g 4001 69.40%
1000~1500 g 1397 23.70%

Table 2. The prevalence rate of hsPDA among extremely preterm infants across varying gestational age categories
= 2. TEIBRIRTRE )L hsPDA KEH

JiEre Gk PDA k4%
<26 J& 1604 27.20%
26~26 + 6 J 1451 24.60%
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27~27 + 6 J 666 11.30%
28~28 + 6 Ji 707 12.00%
29~29 + 6 J 595 10.10%
30~30 + 6 J 483 8.20%
31~31+6 Ji 389 6.60%

3.2. AOSHHE

N UG B A R AR, 228 RESEMIZAE M m 55 .

B M B, NLIR R ) L 22 BRI UR 5 22.58% . AHN T BRI UR , 22 BAUEUR B4R 5277 )L hsPDA
FRAEZE ., hsPDA hE KRR G 18.24%, SHGALL P {4 0.01, H4it¥E L.

AV A = LA A3 AT, R 55 M LL A9 15 (51.11%) . (HMEI 22 5 5 hsPDA ¥R A2 To R HK
hsPDA 21 539F hsPDA 21+ 1) 55 & Le sl Jo e i 2% 22 57 (P = 0.164).

2 AR UL AR Z o, B AR A2 16.94%, FE& hsPDA 4ok F R 2 2 Ll
&% 18.00%, W% T-4F hsPDA 4H(18.00% & 15.20%, P < 0.001), #2mdkE HRZ 2] gL S5 hsPDA
KRAEFIHRZRZ —

552 7877 A 5 M= 76 N AL PRI AR R 77 LR BT o LRI, 3B 2R 69.97% .« 1H] IR~ 6 7E hsPDA
HIIE hsPDA 4H.1H) 6 B & 7% 5:(70.08% & 69.80%, P =0.771), #RAF245 K5 hsPDA 5 I < (N
% 3).

Table 3. Comparison of demographic characteristics between hsPDA and non-hsPDA Groups |
% 3. hsPDA 53E hsPDA [E]f) A O S4FELL B —

FEbR 3F hsPDA 41 hsPDA it P P
EZARVWES IS 1062 (29.73) 1075 (18.24) 2137 (22.58) 168.171  <0.001"
P55 1880 (52.63) 2959 (50.20) 4839 (51.11) 1.940 0.164
ZAEGHAEB R4 543 (15.20) 1061 (18.00) 1604 (16.94) 12.363  <0.001"
Syt 7 X E R 2493 (69.80) 4131 (70.08) 6624 (69.97) 0.085 0.771

hsPDA ZH {1~ F#4 B4k 5 1170.5 g, % T-3F hsPDA ZHL#~F )4k 5.(1180 g, P = 0.010). A TRFIF= X
A IE 7 (P = 0.069, P = 0.189) (.7 4).

Table 4. Comparison of demographic characteristics between hsPDA and non-hsPDA Groups 11
3% 4. hsPDA 53E hsPDA B/ AN OS4FELLE =

fabw 4k hsPDA 4H(n = 3572) hsPDA 41 (n = 5895) z P
AR E 1170.500(1000.0,1320.0) 1150.000 (950.0,1300.0) -2.593  0.010"
JiG e 29.000 (28.0,30.0) 29.000 (27.0,30.0) -3.276  0.001"
iR/ 2.000 (1.0,3.0) 2.000 (1.0,3.0) -1.822  0.069
FER 2.000 (1.0,2.0) 2.000 (1.0,2.0) -1.312  0.189
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3.3 BERBPHKRERALSE

RERIEZ A LA . IR S vT Be Xt R ) LI & B AT = AR s . AW BT N LA
P2 UBESEZ A s R FH 24 5, UMM HESH A 77 )L hsPDA R A TCREMT o 5T A& HE 12 Wik 2 e AH
RLFeRE R NEHSWibs e, & I R B RS R, & I R B S gk MR 2R A AE, & 9 HUR R
D Re IR A B 3 U 3 R B D e DR E[9] o

SNTETA N ) LRER 2 IR RORES 0L, RILRMR R A%, BT A N LI 45.34%.
W, R E R I IR RE A e L (28.78%),  HLURAHE IR (K A% 18.28%). hsPDA ZHrh Jf K(E R A2
3% = T F hsPDA ZH(47.14% & 42.36%, P <0.001). FARFH WIFRIE, &IERRR . FIRIRI)GERE
7£ hsPDA 41 i A= 2 B S 188 v (OB FR 975 19.78% & 15.82%, P < 0.001; FUIRJRTHALIRIE 8.28% & 5.68%, P
< 0.001); 1 /5y L A Seb AR A A RELYAJR RRCRE 16 P b L3 R RE A2 R 4L 1) JE BH S8 22 5 (P = 0.136, P = 0.075)
(W% 5).

S HTRESE =1 FH 256 hsPDA RAEMISEMA . R, A= L= mi A 2 bl v, TRk i ik
FATRIBE R 3 B 260k 70.11%,  FH T 400 B 40 I B IR B B FH %6 53.40%. PR 24 /N B AR 2 S o
33.23%. Horbr, TRIGHE B R SRR B e W 4RI P 2 L9 B R 22 5% . hsPDA 2H BESiE 7 BT B2 i =
N FHIA 72.74%. B & & T AF hsPDA 41(72.74% & 65.76%, P < 0.001). /R f# F Hi 2 %EE hsPDA 4H. 56.10%,
54E hsPDA #117) % 5 8 5 (56.10% & 48.96%, P < 0.001). 77=HI 24 /NI F0AE 2 A48 A 4L 1) 6 B 2 2%
5(32.98% & 33.65%, P =0.500) (1. % 6).

Table 5. Complications in mothers during the gestation of extremely preterm infants

w5 ME~IGERRFALRE

IR F hsPDA 41 hsPDA 41 Mt Va P
B R Iv 565 (15.82) 1166 (19.78) 1731 (18.28) 23.368  <0.001"
o Il 1060 (29.68) 1665 (28.24) 2725 (28.78) 2222 0.136
BEUR A I A HE SRR RE 28 (0.78) 29 (0.49) 57 (0.60) 3.167 0.075
FUR IR Th RE IR 203 (5.68) 488 (8.28) 691 (7.30) 22.138  <0.001"
HHRAE 1513 (42.36) 2779 (47.14) 4292 (45.34) 20545  <0.001"

Table 6. Prenatal medication use in mothers of extremely preterm infants

F* 6. MESILER~RIRY

7 il F 24 3 hsPDA 41 hsPDA 41 it Va P
W5 Rz R 2349 (65.76) 4288 (72.74) 6637 (70.11) 51.681  <0.001"
i PR 1749 (48.96) 3307 (56.10) 5056 (53.40) 45494  <0.001"
FEHT 24 /NBT N PLAE S 1202 (33.65) 1944 (32.98) 3146 (33.23) 0.455 0.500

3.4. BEEHESR

IR A R R TR B N T VAR AR B A —, RN ROEOL IR TR L
hsPDA HIRA KA TSR, REAVESGBATTT 2 — o BRINE ) L8 5 e %, WIFK MK, Apgar $F2>
WAL BANESE B, PR LEJE R ER IR =, X 65.34%, 5 Lamberska T [10]5% A4
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S8 Hh, FESEEE. BEERNLEII =52 —(3352%). HRAHEN, 26T R EHEE
PREHIE A AR 2255 . hsPDA 4 43 bt 75 B4 5 2 491 3 551 (69.58% & 58.34%, P < 0.001), /S
& et T3k hsPDA (35.83% & 29.70%, P <0.001). {HA: S Apgar ¥4 5 hsPDA ()& A4 T I B AH e
(1738 <374r: 11.03% & 12.85%, P =0.116; 5 73f <7 4): 26.87% & 28.02%, P =0.222) (W% 7).

Table 7. Postnatal Apgar scores and resuscitation interventions

= 7. £5 Apgar IS R EH

izt 4F hsPDA 41 hsPDA 1 Bt P P
Apgarl 735 <34 459 (12.85) 650 (11.03) 1109 (11.71) 2.470 0.116
Apgarb /3P <7 4 1001 (28.02) 1584 (26.87) 2585 (27.31) 1.490 0.222

=0 2084 (58.34) 4102 (69.58) 6186 (65.34) 124125  <0.001"

% ¢t 1061 (29.70) 2112 (35.83) 3173 (33.52) 37432  <0.001"

3.5. EfbATRER I hsPDA RE X BHE xR

BT DA SR . BESEZ IR 3R o Wi I 4k, I8 —Se H A P REFZ A PDA KA R J& 1) A
BBV B, FRATTIE SR T — B TE (T T R A AR E R . FRATIEE SR, AR )L hsPDA
ZH PRI S 45 I 35 7 Tl hsPDA [11]: hsPDA 1A BIiE S KA A%k 3 K(P < 0.001), LELESA K
ity A # 27 K (P < 0.001) (W% 8).

Table 8. Number of days on respiratory support

% 8. MR RE

fetr 3k hsPDA 4 (n = 3572) hsPDA 41 (n = 5895) z P
HAEES(CR) 0.000 (0.0,4.0) 3.000 (0.0,8.0) -12.782  <0.001™
TRES(R) 16.000 (2.0,34.0) 27.000 (12.0,43.8) -12.210  <0.001™

4. g
iR JVE BV ST . AR TR, M FETFE, R P RO BB 2K I, (R EEh Ak S

KM Hit L, Frf rl e S BUR AT SR Z KT AR, 0T S B0 A LK 3 I RFEIT IR [12]
AT I Bedha 7 W A DT BE B L PDA FREIT UMM RIAIER, NsitinsEia T iR 4t

4.1. IR EFE)L hsPDA &4 FE RN O F4SE

N ZERFAE 73 2 10T R AT R 2% N I Gk 2 R VR ST I TE AP A o AR Il PRIE TEA A 3L AR
A, XA TR IR, ROSE A B TR A A RO 2 S DL RO AN IR R R

AT T BRI /N . AR AR E MK, hsPDA R4 Fi R, 5 E PN MO SCHRIRIEHFF[13].
HAE AR AR T 500 g OB )L PDA RAEFRIFAT, A 2%, S5ICHRIRTFAR, HEHIX %=
SFHERBA P (1) FESZRFER F NICU SARK & SKBEE, AR EART 500 g FIMRF ™)L
Ja 24 N PSET R, NHEERERUD: (2) ZIRTAFRERRILE A K2R, SBUREDLMEE L
hsPDA Js12 R B . it LXK — X A i) e JF AN BE L SE IS hsPDA HUAZE % . i NICU R BoR IR 1,
B WCEREIRIE K, AT RE= LA RIS L.
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XFEERR A ) LA hsPDA 54F hsPDA 21, AT TR MR 5 AR, Rk kB ZE 5+,
MR HRZE. RELZHMNERENFAERENLZESR . SORZHJUVEXTTHRRIL. AFBRZAME
T ERZZAMINE T )LE 5 HIL hsPDA, XATRES 2R ) LA AR B AR 32 42 )L HE 5 B AR I ARE . AT
5oy M BUIRSAUAEAT <. hsPDA AL I ZE AR B EEAR, SRl AR AR EE /)y hsPDA K 2E S HARAR 7 -

4.2. BEZHIEBRY hsPDA 4L REIFMN

RESR A0 e REPR DU RN 22 39128 77 R RE XA 7 L e AR B 2L . i, BERATEFRIRDL. Mk
o3 (Cart v ML BSOS PR ) ZP SR ge . 298 L OB JJ/K PSR B8 TT RERZ MR ) LIK A AR AU o

FATRIWT T LR, hsPDA M BRI SO R A R G, AP RER S IFRE R . HUIR AR D) RE R
IR AR TR hsPDA 4, ZRAT S8 L. BRI = S EUR LIRS 2K,
SO SR A VE VISR K R, AR ) LA 5 T A WP JB R A A AR DS 3 v, DA SRR £ RS 48
A REAE FECZ AR > LA )L hsPDA B 18 v (1 IR IR [14] . BRAE XS BESRZ2 065 I HUIR B 2 BE U A F
REZIET XN E R G IR, 2822 T hsPDA IR ARG, KIWAFRMRE. TATHIEIE
7 hsPDA [k A WT e BER 21 HF HUR AR D REIRGR AR OC, 5 18 AT e -5 B 2K & I HBRI &) ST g U1 b
PRI p ) UIR R SE R B A 0%, RESEE— 2P RE N T

FATHHAEIE o, hsPDA 415F hsPDA 418 Al BRI L . P AT IR 22 57 W1 R, hsPDA 411
PSR WY S B vy o TR PR R P SR I BT~ FULAAR L AT A B2 B 5 88 IR B, L 2 IR IR 1034 2 & R
T8 MTISEMAZN K T8 B DR . %45 R 502 STk —B[15]. 1 2022 4F B3] Cochrane £334 2o,
HRTREM AT B PR ™ )L PDA R ER[16] [17], SEATEARE RAMRT . HEnT a5

T2 N FTER S A 17 BTR AT RERAM .

FATHIBAE T, P RTHTAER RS hsPDA BIAESRHRA K P RIS AR N TR A & 5 IR Y ey
RBMERE R, EH T LRGN T, W TEFURE BRI TRy S TSR LS N RE L, RE 4
ZEHJRATRES AT IH A LA B SO RN, FERTSIIR R IG m, TRER 51 Bk T4 IR K[ 18] - 3K
ATRIBEFE T, F2HT 24 N NPT RIS 5 hsPDA K AETEI RAHIC . F B W07 24 /N A R A B4R
R G RERIRGAT R, (APUEZ NI (a5 6 R BE SRR SR AR A AR, BRI AN BE VAL 2 I 1
BN R ILAE ) ROE SN, T TEVEAR R 32 T 50 1 Bk T8 AT e 5% 1A o

4.3. £ REARTIIERERT hsPDA KA MK REYF A

WP ) LAE fir A B T T4 it T B 2 6 hsPDA [ R AE I S r= AR s . AT FL R, ARG &l
BTN, R R T HEERANNET, WREHEHEEZR, hsPDA PHRES. T EAEHRE 1
EIIIN[L9]. HEEMFZELE hsPDA i hsPDA F LR Z R . 454 hsPDA /=)L 75 ZIFI 32
PRI A BRI A0, PRI DhAE SR S hsPDA KA K R I EE K K [20]. X 5 CERHHRIEAATT,
it P A2 T BUIT B Bk R R SR v« ARERIILE S SR BT AT S BN K T8 BUFF SR T, 1 hsPDA AT
1 [ R FBUME A INE, P BoABR3] [21] [22].

4.4. FIEKRERRNRRFEN

ZRBANIWETCLE R, W)L hsPDA (IBG T, NI S ar i) 574, HEER BN,
SRA R AE SN, R BIG 2 ARORE e A SR ARSI PR S R AR DD REIRAR , 3 G bl 7 7 R A
InsE ) URHE, AR R AR G, P BT ATS B ARTREMR . ERRRETR, B AR AE
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e, AEREPRCCRFII A, 2R, AR LAE R SR E VER B T P B R R R, R A A A A PRI S
Fiy O MU MRV B & SRR B, B IR ICRR . BB A5 [23] -

4.5. SRIGKMRTGE

T FTEE R AR 73 BEAT AR DA SCHRIRE, A iR & I HUIRBR DI RE SR 7T BE 54K 577 )L hsPDA 174
R IEA K. M S SCIRIEAAE 225, WREE KT 500 g AR5 JLH hsPDA FIAZER, i N T
Foe PR hsPDA A A4S, KRR IATS 5 # 2t — P T 5 17

&E 3k
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