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AL LA 72 h PRI B 8 8 SR AR B i 2 W

x| KA T

(L RFEFEWEILEERFTAEAILEERF E/
B RILEMR RS Rmls R EFHAR TS, i 310052)

(=] BH HibER7 VR 72 h IIRNE SR R Z MG . ik e 2019 4F 1 H—20224F
4 HF W B4 e B JE L 3E B= B liis i ea R LA B e a0l R et . AREZE S 72 h R SRR,
AL AR MR (416]) FOIEH MEL (8261), 2 MG IREFAE . A )G 72 h N O s S8
R LAE, IR L H K logistic [MH TR A2 5 72 h PRI A SR N 2 . RS2 R8 E VR e 4 23
MIPEAS AR S AE PR AR P2 LA JS 72 h A AERIUR M. R IR ZL 7 d W2k F AR S sk 5485 K
[ (patent ductus arteriosus, PDA) . > I EE AN 2 P HB 00 FI™ S50 18 000 1 28 L E 491 K2 7 d s A8 J 38 v T 1B 3 1L
2 (P<0.05). ZHZ logistic AT RAR, HAMREE . PDA EAKR KA M sh 11245 LI PDA &R
JUAETE T2 h N RAEARIERfER R R (P<0.05). ZIRXEBRAERHEINZe T s, hERE . PDA AR . A IR
By 1% B PDA 38 BRI T B L 7 LA T 72 h P9 & AR AR (9 i 28 R AR R 0.873 (95%CT: 0.802~
0.944, P<0.05), RALERFFEFED R 73.2% F191.5%, Z5i  H7 LR 72 h PRI A & A 5 H AR R
FPDA BEYIAHE, FE38 b3 ™ 5 A RE FBE T 1) & A AU
[hELRILRIZEE, 2023, 25 (10): 1001-1007]
(X MR, ShFkSAERM; RN i, &BE7IL

Risk factors and prognosis of hypotension within 72 hours after birth in extremely
preterm infants

LIU Tai-Xiang, SHI Li-Ping. Department of Neonatal Intensive Care Unit, Children's Hospital, Zhejiang University
School of Medicine/National Clinical Research Center for Child Health, Hangzhou 310052, China (Shi L-P, Email:
slping2008@163.com)

Abstract: Objective To investigate the risk factors and prognosis of hypotension within 72 hours after birth in
extremely preterm infants. Methods A retrospective analysis was conducted on clinical data of extremely preterm
infants admitted to the Children's Hospital of Zhejiang University School of Medicine from January 2019 to April 2022.
Based on the presence of hypotension within 72 hours after birth, the eligible infants were divided into a hypotension
group (41 cases) and a normotension group (82 cases). The clinical characteristics, echocardiographic parameters within
72 hours after birth, and early complications were compared between the two groups. Multivariate logistic regression
analysis was used to explore the risk factors for hypotension within 72 hours after birth, and receiver operating
characteristic curve analysis was performed to evaluate the predictive value of relevant indicators for the occurrence of
hypotension within 72 hours after birth in the preterm infants. Results The proportion of infants who required
medication or surgical closure of patent ductus arteriosus (PDA), the proportions of infants with intraventricular
hemorrhage > grade III and severe pulmonary hemorrhage, and the mortality rate within 7 days in the hypotension group
were significantly higher than those in the normotension group (P<0.05). Multivariate logistic regression analysis
showed that lower birth weight, larger PDA diameter, and hemodynamically significant PDA were risk factors for the
occurrence of hypotension within 72 hours after birth in extremely preterm infants (P<0.05). The receiver operating
characteristic curve analysis showed that the combination of birth weight, PDA diameter, and hemodynamically

(ks H)] 2023-04-07; [ H )] 2023-08-02
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significant PDA had an area under the curve of 0.873 (95%CI: 0.802-0.944, P<0.05) for predicting hypotension within
72 hours after birth, with a sensitivity of 73.2% and specificity of 91.5%. Conclusions Hypotension within 72 hours

after birth is closely related to birth weight and PDA, and increases the risk of early severe complications and mortality

in extremely preterm infants.

[Chinese Journal of Contemporary Pediatrics, 2023, 25(10): 1001-1007]

Key words: Hypotension; Patent ductus arteriosus; Intraventricular hemorrhage; Pulmonary hemorrhage;

Extremely preterm infant

AR i s 2 7 LA S5 B0 1A 2R T3
OBy FERR I — o B IR LGP ) AR 5 BT
A LR R AR i R T, g R LA G
JULAR B i I B S it i sl ) 2 RS 28 Ak,
Bk R RER G L EIR A FOIRER T
FAEE A | B O RS, RASERMm
FEM &R U2 HRGETE, 15%~50% I = ) LA e
2 BRI E , JF BAR IR Y & 4 R 5 IR %
A AR UIAOC P

1A S 0 O RO TR R B 1 W N B2 N E I I o
TR B, AT DR B B DI RE Y IR .
IR 8T R A P B i 1 S S PR 34 i 3 119
5 AN = e e PR v A N e 1) 7= W e
EAL AR EOIRERERT . AR, EE L
A e B B 1 e AR S A R OT RE, ™
% N L (intraventricular hemorrhage, IVH) |
fifithif . SCREMAEAR, Bk FBRZ ., W
TIREA, JFHIEmME T KU =

AW TR T BE R B ™ LA IS 8 41
BORE S OIF RAE NS DLBEAT BV o3 B, JF R AR
J5 72 h R AEAR L A FE B PR 2R, DT Ay 0
L LR TS FIREAR S E AR SR AN

1 ARSI

1.1 HRM%K

MIBTEGNA 2019 4F 1 H—2022 4F 4 J 7EFR B
H: JL HESE W 97 % (neonatal intensive care unit,
NICU) fEBEf 123 Bl = LA RIS R A
Bt Ji >R P A B Sl K sl J0 B Rl s vk 22 s T A1 J& 3
ki, AR HE AR S 72 h R A R AR AR 2 AR
MFEHMIERMEH . HAPRME: (1) hild<2s
Js (2) ABERF H#E<72he HEBRFRUE: (1) FE1E
B o ik 5% K M (patent ductus arteriosus, PDA) |
P11 bt . /NS s [h) B il =2 b i 52 2t e K
PEONERT; (2) MERKREIE; (3) BAtEIR
(4) IEIRBERHERE .

AW LW VLR 7 B8 2 B i s L 2 s o B
TR HRZE B bl (2022-TRB-136), I 3RA5-#8 %

(G-
1.2 ek E RIS EE

(1) BRRSEAL . S A IRy I e 1 50
UEORMEIR . SRBIEEIER . 2Rk, L™
HIPHE B BRI 055 5 (2) Az JL— B i «
Jaws . i ERE . BA /N TRE L (small for
gestational age, SGA) . 4= J . .
Apgarﬂzﬁﬁiféﬁﬁ\m%ﬁﬂféﬁﬁ% ; (3) MR
FIOZEAME LALHOE RSO ABEm A5 18
B (oxygenation index, O1) . fifi yf 3 17 1% 14 4 ot
(pulmonary surfactant, PS) W & &L . &5 A7 /™5
Jifi sl Bk o . — A A R A (nitric oxide
inhalation, iNO) 1500 . A BIHLHGE S A 72 h Y H#
BLIEEL; (4) PDA JHARTFIOL: FLHE PDA AR
(.0 IR PS5 48 A5 . A IR B ) 3 S PDA
(hemodynamically significant PDA, hsPDA) | 25 4¥af,
FARGIFEN; (5) 4G LERNRITEL, Wi
WL B IRHL . A hi & (6) AEJE 1M
WTEEIVH, ™S i il . 2ok B i 4 4 0 Acie
RAMN; (7) B 7dNIETRENR.

1.3 IR0 BEE 7St

K GE Vivid™ i S #5200 A 2 W 300 44
ABFFEXRAEA G 0~72 h W#EFT PDA KN £
H R R M, BRI R RS PDA AR
ZE0 i E AR ER B AR 2t (vatio of the left atrium
to aorta diameter, LA/Ao) . 750 & &7 i K W N &2
(left ventricular end diastolic diameter, LVEDD) . Z°
O % 5 % 45 %5 % (left ventricular fractional
shortening, LVFS) | Z &8 [ 280k 548 Wi
WIEE R (peak systolic flow velocity, PSFV) | 28
Sk S E AT KA #E (end diastolic flow velocity,
EDFV) | K2 S MRS
14 EX

(1) HEIUE SOh iR <28 Jil &

(2) IEH I B AR H i 5E . A4S 72 h
N2 gl kO R T BlAE TR I O R I, AR
TIE) a0 B LT M R SE 15 min A _E A AR
JE Y AR M-I 25 (2. 2

5 min
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T, B ERERS) B HERL. R L
1 R B FE 76 S LA b B AR 9 2R LI AR 25 A i R
T OLOAE , JF T A 0 T - IE YL 25053
(vasoactive inotropic score, VIS) . VIS=Z2 57 ==
[ng/(kg min)] +Z B T i H & [ ne/(kg:min)]
+10 x K 157 & [;Lg/(kg'min)] +100x ' IR &
Fl & [we/kgemin)] +100x £ B | IR £ 5] &
[ng/(kgemin)]  +10000x Il % fn & £ 7 &
[U/(kg'min)] b2l

(3) M3k 22 % i 7 0 et 22 3 Dk S 4 1Y) 43 Tk
J7 RN EER PDA 43 88 A LA R 426, e
OYFI . AT 2R >30% OBl JE I AL, XYL
200, A7 257 <30% sl I kb, ik
I AE (6 45 40, PSFV/EDFV>2; [ 4R X P L
LRI A 0, PSFV/EDFV<2 ]

(4) hsPDA % X} PDA H4£>2 mm, H LA/Ao
>1.4M
1.5 HAEHEHE

A5t iz W s, R
MedCale BAFIFRFEA G, B AR I 20 FE 5 1
JELLEILBY e BN 1 2, WA 2380 E B VR R
12k (receiver operating characteristic curve, ROC ]
) M T2k 50.80, 7% «=0.01, B
=0.05, WMIKIN A 2/ D 22241, 1EH Il T2 44
i, dLe6 i, BA 10% Kk, Lz
FEAKL 73
1.6 SFHitFESH

K FH SPSS 21.0 8% B4 47 Ge 1124 50 #7 o
IEB AR RETRIIYIE £ i (x+5) &
N, PR EECR FHFEA ef e AR IES it

RO A (MU ik alfE) [M (P, Ps) |
Fon, PIALIE] LR Mann-Whitney UK %5 11
BOFERHABIECRE 7% (%) £, A TECRH
R K9 EY Fisher B UIEAR L . I A 52 0 PR 3R
AT R 2 I 2 logistic 114387, SR H ROC £k
ST PEAS AR DG T8 bR P00 R L LA S e AR ARl s
PR o A A 56 1 R AU 4G 36, P<0.05 Ry 25 5
At L

2 %

21 —RER. BT RO EEEISR

A 123 Bl R AT G AbRAE, ki
JE 4 41 B, IE W 4 82 B s 5B 69 {4l
(56.1%), @541 (43.9%); FHGEE (26.7 +
0.9) J&, FHHAKRE (907 £166) g. LIl HEL
JE S AN AR R A T IR MR 4L, ABERS 01, PS
I FH EE A8 B AT AATUARGE < E i T IE 8 R4 (P
<0.05). 24 MIEZEMIELL . SCGA Lhl . HH: L,
G A S5 min Apgar BE4Y . FREGE . FLER . Bk
Pl A Be 72 h AL OR S48 A3 19 L3 25 5 3
GiiterEm X (P>0.05), W1,

FEAR IS 72 h NGO R P e T, ARl ZH
JLPDA AR FIEW ML, hsPDA Fbf) K it J
I PDA P T 1E % U2, 1 H 4R 561 %1 PDA
() L 1 UAES F 1E % I 5 26, I Ifi R 4 PSFV K
EDFV ¥/NFIEF MEA, 225 WAE G2 L
(P<0.05) . 2ZH[E] ik o PDA L] . A5 ) A2 43 0
PDA 46 . LA/Ao. LVEDD f LVFS 248 b 4 Hr 4%

STHGEE L (P50.05), W1,

®1 RIMELFIE R M EHEFZH R4 ) LI REFAER EL 3R

LD TEH ILEZH (n=82) I ELH (n=41) 12 A PiA
BRI L
TEUR 2 1R PR [151(%)] 10(12) 10(24) 2.985 0.084
TR R [151](%)] 23(28) 8(20) 1.057 0.304
GBRNEER [1(%))] 34(42) 10(24) 3.468 0.063
ZIRUTR [61(%)] 49(60) 28(68) 0.851 0.356
PR P R R [11(%)) 21(26) 12(29) 0.186 0.666
Az LSRR
JiG#s [M(P,, P,J), &1 27.1(26.1,27.4) 26.4(25.7,27.2) -2.373 0.018
AR [M(P,, P,), g 935(848, 1 045) 780(720, 920) -3.544 <0.001
SGA [#l(%)] 2(2) 2(5) = 0.600
B [11(%)] 46(56) 23(56) 0.000 1.000
7= [f5](%)] 63(77) 27(66) 1.677 0.195
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€270 IEH IiLEZH (n=82) I (n=41) o2 (E PiE
5 min Apgar P43 (% £ s, 43) 87+1.8 82+19 -1.545 0.125
FRHREE [M(Pys, P,J)] 7.26(7.20, 7.31) 7.26(7.19, 7.30) -0.719 0.472
FLER [M(P,s, P,.), mmol/L] 3.2(23,4.2) 3.6(2.3,5.1) -0.966 0.334
BFIAT [M(P,s, P,), mmol/L] -5.6(~6.6, —4.1) -5.9(-7.4,-4.2) -1.122 0.262
0l (x £ 5) 24£19 35426 2.631 0.010
PS I [#1)(%)] 55(67) 39(95) 11.935 0.001
iNO [£51](%)] 0(0) 12) = 0.333
HRIHUIRE S [151(%)] 61(74) 40(98) 9.992 0.002
72 h NI Y [15](%)] 7(9) 6(15) = 0.355
72 h N IR R B
PDA E{1% [M(P,, P,;), mm] 2.2(1.7,2.9) 2.9(2.3,3.5) -3.760 <0.001
hsPDA [151](%)] 11(13) 32(78) 50.219 <0.001
PSFV [M(P,, P,,), m/s] 1.9(1.4,2.3) 1.3(0.9, 1.9) -3.433 0.001
EDFV (¥ + s, m/s) 02+1.0 -03+0.8 -3.143 0.002
Jik I PDA [1(%)] 20(24) 9(22) 0.090 0.764
4R K PDA [151(%)] 24(29) 4(10) 5.919 0.015
HEEHRI PDA [(%)] 19(23) 19(46) 6.874 0.009
H 2RI PDA [1(%)] 13(16) 9(22) 0.692 0.406
LA/Ao (% £ s) 1.1+02 12+02 0.333 0.739
LVEDD [M(P,,, P,), mm] 12(11, 14) 12(11, 13) -1.751 0.080
LVFS [M(P,., P,.), %] 33(30, 36) 32(29, 37) -1.095 0.274

{E: [SCA] AT Rl IL; [o1] FAa4%s [Ps] BnGRmHIE; [INO] WA —FMA; [PDA] Sk RM; [hsPDA] ALY
IR SINCRAEAR; [PSFV] Sk SE WA ; [EDFV] S8k SEEFHEARMME; [LA/Ao] 76055/ E3 KRR B2
Z s [LVEDD] Zelr& &P kAN [LVES] 703 MIhA i

EDFV., #JEEIPDA. HIKICHIR PDA SFHEFRANA
b, AR, HAERERIL. PDA HERRK
K hsPDA J2& 8 7= L & AR AR I R 9 fa B R 3R
(P<0.05), W#2.

2.2 % [FE= logistic [E]34#7 & ROC i £k o7
PIEJE 72 h 2 R AR AR &, LUK
I 21 R OE 00 2 L3 25 S e T i S g
FRfER A s, RUAGHS . HZE(RE . O PSR,
F BIHLM 8 < . PDA B 4 . hsPDA. PSFV,

F2 RMERKEEZRHSEZREERSHT

A B SE Waldy? P OR 95%CI
B -0.252 1.794 0.020 0.888 0.777
HARTET -0.004 0.002 5.156 0.023 0.996 0.992~0.999
PDA 42" 0.989 0.450 4.830 0.028 2.689 1.113~6.499
hsPDA* 2.376 0.565 17.701 <0.001 10.760 3.558~32.547

{E: [PDA] ZHIKSFEARM; [hsPDA] A SN 12538 R BIICRE R . L " JEst,

B AR T . PDA A2 M hsPDA =& 1E K
HAEPRIEAT ROC 1 20 b7, s HEFl s 5 ™= )L
MR 72 h N R AR AR I R Y il 48R ARl 0.873

(95%CI: 0.802~0.944, P<0.001), 7 % & Fjs: 5
FEAY R 73.2% F191.5%, VLIE 1.
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ol )=o)
' ik g, 3961 (95%) )543 PS KAl
s 06 M S IE YT, 35 B (85%) A I hsPDA, 4 B
= (10%) GIFFEAMER . i EA L IR IE
0 PENLHZEWIRI, VIS Y (12£8) 4h. SiE
WOMLR A %, RILEZ 7 d W25l F A 1A
0 PDA HLBIHE R (P<0.05). 4k, RiLFA HEE= 11
. JEE TV H A S H 1 9 5L OB K 7 d AR A5

0.2 0.4 0.6 0.8 1.0

T

B1 BXEIEFRFNMEMER ROC ik

BEBTIEWIMEL (P<0.05), W33,

®3 RMEAFMERMERPHHRERTGHILER

ECI2D IERIMEA (=82)  RILELL (n=41) Zl Pfii
7 d NS TR I PDA [(%)] 14(17) 16(39) 7.142 0.008
7 d N2 TR 4] PDA B[] [M(P,,, P,o), d] 5.5(4.3,7.0) 3.0(3.0, 6.0) -1.777 0.076
=1 IVH [1(%)] 6(7) 15(37) 16.538 <0.001
JH T O [£1(%)] 5(6) 19(46) 28.188 <0.001
AKI [1(%)] 1(1) 12) - 1.000
7 d BT [1(%)] 0(0) 6(15) = 0.001

T [PDA] BRSSP ARM; [IVH] BEE AL [AKL] 2B .

3 iip

FL = LA I 55 6 1 R A= AR B % DA G
I FLIE & B K s AR R FE B T B L o SR % i T
e TEARHEIT R, LR 2 IR 0 R A A Y
BEMFIEF MR, ZHERIES 8RS
(AR SRR L (14 20 57 A B R 25

R LI PDA KA i, 5 H S
WUR T A LN, oA e 1 e 48 B 355 0 T8 AS 0 B
M IERTH R R AR A ¢ . PDA BRG]
S5 FE KRS A M A, FERIIAS K
U JILAH L ) 25 97 o7 38 O ZE DD RERRE A, DA T
5 | RS ARG B 2 900 5 0/ R ARGt Y AR &
P PDA BT A2 4 KR HT hsPDA 2 A8 1fi [T fi4 2t 7 £ 56 P
F, JF HAG g T 2R 245 5 F R 5P PDA
() L e B i T IE R LR 4L, 3878 PDA &8
S LR B A S B DR A, SR, H A
W77 )L PDA IR TT BB AE R4 i 0, AR,
FeF PRS0 MERE 75 19 L3 8h J1 27 W, R
hsPDA I #E47 R AL IR T7 B 0 B ARG T Bl 4
w0 AR R IR H AR TR YT OCH] PDA T L
Yol /D R P o i R R A2 AT R

JRAEAE 2 EAT T 2 R AR ETIE VA S B 5
PROT R BARTETRI T A A E

Ty )L™ R il H ot m TV H 45 M i 9 % i
R AR 120N, 5 BRI MR S )L
5 K hsPDA B UIAOC, AT BRI A RSG5
WO FIAET 220 B L LA MRt ask 3 39000 1t
B RGUE AR R R A ET S 6 far 3G i A R
WA EN F i TS o QTN s 4 R WA 5= B £
A R W8 10 A 43U B R DRz 4
e 2 BUM AT IVH B kR Y A R B,
SARBIVHFAAL, I IVH SJLRT- 23k 2
AL P, Thewissen 25 % IR % FRAK 1L & BsF 5. 77
JU M it R R 2 I (] ) S A, I3 T R TVH
LT AR, ARFRE RS Z A2

SR, B LR s i 8 BRATS AT il . oG,
B )Ly B AR il e SAR I i ARG —; )
S, ABFsESRH, BTN 25 Y 28R A MY
25T P2 WY 3G R JLIVH R B8 T KUK =
BRI, SR L BRI e 1, 7 3 3 45 8 W )
MEIFEE G HARE AR bR, WK . B0 M A
FEALWE] . FLER . BRI O L AR AR R
GITLRA TN o RIBT 45 G R 55 S R 2040
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