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RN KET I A F0— T, 524 HDP 58 <32 AX-FILA KA FTRREAN X A,
LR OEHANLTIHFZIL,E P B 88 #41(50.9%) .4 85 41 (49. 1%) 5 T A6 # )L (SGA) 3 41 #1(23.7%) . 3E
SGA 4 132 #1(76.3%) ;% % 4 HDP # 65 41 (37.6%), 4k HDP # 108 4 (62. 4%);SGA ¥/~ IL¥ , & & 4
HDP # & b6 75. 6% (31/41) ,4F SGA F =)L E:3% 4 HDP &% & bk 25.8%(34/132), A F 2L A2 F
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WHERMBD) Z A R4 &, £2F A% 3 &L (P<0.05); £ B % logisitc @ )2 5 # % &,SGA F =)L,
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The impact of gestational hypertension disorders on the growth and development

outcomes of premature infants with gestational age <32 weeks"
YUAN Jiao ,.YANG Xingzing
(Department of Neonatology sMaternity and Child Healthcare Hospital ,
Yinchuan , Ningxia 750001 ,China)

[Abstract] Objective To investigate the effect of hypertensive disorders of pregnancy (HDP) on the
adverse growth and development outcomes of premature infants with gestational age <'32 weeks. Methods Premature
infants with gestational age <{32 weeks admitted to the neonatal intensive care unit of Yinchuan Maternal and
Child Health Hospital General Hospital and Yuehai Branch from 2017 to 2024 were selected as the study sub-
jects,and general information of premature infants and mothers was collected to analyze the relationship be-
tween HDP and adverse growth and development outcomes in these infants. Results A total of 173 premature
infants were included,including 88 males (50. 9%) and 85 females (49.1%). There were 41 cases (23.7%) of
small for gestational age infants (SGA) and 132 cases (76. 3%) of non SGA infants. A total of 65 cases
(37.6%) had HDP mothers and 108 cases (62.4 %) had non HDP mothers. Among SGA premature infants,
75.6% (31/41) had a mother with HDP, while among non SGA premature infants,25. 8% (34/132) had a
mother with HDP. Regardless of whether premature infants were born with SGA or not,compared with the
non HDP group,the HDP group had a higher incidence of extrauterine growth retardation (EUGR) , congeni-
tal hypothyroidism (CH) ,and parenteral nutrition associated cholestasis (PNAC) (P <C0. 05). In non SGA
premature infants,compared with the non HDP group, the HDP group had a higher incidence of metabolic
bone disease (MBD) ,and the difference was statistically significant (P <C0. 05). Multivariate logistic regres-

sion analysis showed that HDP was an independent factor affecting the occurrence of EUGR in SGA preterm
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infants (P<C0.05). HDP was an independent risk factor for CH, EUGR,and PNAC in non SGA preterm in-
fants (P<<0. 05). Conclusion Maternal HDP can increase the risk of EUGR,CH,and PNAC in premature in-

fants with gestational age <32 weeks, and is associated with poor postnatal growth and development out-

comes in offspring.

[Key words] hypertensive disorders of pregnancy;preterm infants; growth and development; hypothy-

roidism ; cholestasis
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pregnancy , HDP) & & UL i% 4F 4 W I & hE 2 —, ™
1 BB R, T 5]k B R MR, R e R R
5 JLAET Y 5 R i i <732 JE Y R
LB AR LI AE T/ S 8 ARESY . R E N AN —
sepun IR T 56 F HDP R = LSS 5 52 i B oY .
ERF B IFA—8 7 B £ % HDP 5 R~
VAR KB AR PR 95905 OC & I AH G 58 . AR BFY
38 2ok [0 A i 88 <732 JEL L LA I R B8k 580
HDP B} 2% 5 KL JUAE B W ] 2R KRB A R 45 )R 1 %
F O RS A MG TR SR AL IR RS
1 #REFE
1.1 —#&FH

PEHL 2017 — 2024 AFAEAR I T 109 4 D) i e s e S
I5e] 165 3 B B A= L EEE W 4P & O Y IR 1% <232 SR ) L
FRILRE TN G HEBRAFAE 6 K & & WP 300 6 1K
S R FEIRIT SO 1 ORHE AN SR R L, A
AT O i i BE B BE Ae AR PR 2 Y e b (AT At S T e
TR 2024-45 5) BRI E AN R E .

1.2 7%

W R HR L K BE 2 AR DG T okt L4548 bR 2
Pl A SEE AR . (1D HDP: 4Rk 20 J&J5 1 K
P IR 46 FE =140 mmHg M1/3¢ & 5K K =90
mmHg, PAa]— T 2 /0 W gl &2 109 7 349 18 O Al
AU B B 2/ 15 min, AL HG PRI & 0L L TR
HH -9 IR IR G 1 18 Pk v 1l 18k e I R T
TRTI 4 26 MU B 32 5 4 JF HDP 435 HDP 41
53 HDP 4. (2)/NFHi#8 JL (small for gestational
age, SGA) 17 JU 1 2R I i AR K AR T (W] iR 07 o 4
PRIEEE 10 & 40 B R B B LY . (3) S K HOIR iR
Ty i€ 9k iR 4E (congenital hypothyroidism, CH) : ff #
2 1 AR IR BR 3 £ (thyroid stimulating hor-
mone, TSH) >20 mU/L, f 80 A A = filt FOR IR R A
I (triiodothyronine, T3) . F IR i 2 (thyroxine, T4)
oY U B = IR R R & R (free triiodothyronine,
FT3) 7 85 B R R 2 (free thyroxine, FT4) FEEN,
(WDEINE K B F IR %% (extrauterine growth retarda-
tion, EUGR) : Z: 18 2013 & Fenton 4 K i £k, H B i
BACIE IR WE 36 J8 14 5 /N T[] P ][] i R 5 10
Ao . (5% % (metabolic bone dis-
case, MBD) . Ifil 1 B 1 84 B2 i 04 {E = 900 U/L, L
B =>1. 8 mmol/ L, FEEUR PEA K1 (SR 2 st

(6) i 718 37 AH 2 P AR 71 U BUE (parenteral nutrition-
associated cholestasis, PNAC) : i 4} & 3% 15 SL 1 ] >
2 Ao 0 IR R R B R/ B 2 A 0 AR vk A SR L B E
LI K F < 85 mol/L, ff H # H 20 K K F = 34
pmol/L(2 mg/dL) B B # B £L K /K F =17 mol/L(1
mg/dL) , FFHEBR Wk B A0 B L LA R A R
W A R, (1) Rl & A K (bronchopul-
monary dysplasia, BPD) . 3 4 5 i /™ #2 i , i — &
sy R b e BPD, HP e B BPD 45 ik 28 d L)
LB AL, ZRIE R 36 8 3 BE B AT W 2 AR
S () B AE JLINFENE /N 45 W 46 (necrotizing en-
terocolitis, NEC) : 12 W1 Je 73 9 2 I SE R A= L2 CGF
5 RO, (9) iK% M I (intraventricular hemor-
rhage, IVH) : i 4 Papile #5 #E#EAT 439 . (10) i
= B Bl B 3 4k (periventricular leukomalacia,
PVL) AR5 Az JLAE Be 09 18] B 0 A e P i i 3 i A6
AR RAEATIE W, (LD 7= LA M B % 48 (reti-
nopathy of prematurit, ROP) ; AR & [E Fx 12 7= JL 4% ®
O R BT B S
1.3 WLRIBAF

b4 HDP 41 &% A HDP 415 7 LBl A= 30 i — i
FORHRLSS R bR, (1) F B4 R 48 b5 . CHLEUGR,
MBD.PNAC & HE B . (2) BSR4 br - A B ]
[F] 5 T 0™ 5 & 0E A 4G v 8 BPD, T A DL |
B NEC, I % & L g ROP, T &% M UL Ay TVHL I
HIKUL R PVL,
1.4 %irEam

FH R4 3.2 e trgeit o, iHERRH M
(Q, Q)RR A ] L HCR FHRRFAG 56  THE 5Tk H]
IR E Ay LR R A E LR A X kg, AR
SPTRIE N A R R X REEFEZHE lo-
gistic MIHAAL 3 B HDP 5K JLAEK EEH A R4
KR, UL P<<0.05 BERAGIFE X,
2 % R
2.1 —fEFA

AW 5 S gy A 173 i L, Ho 5588 fl
(50.9%), % 85 fil (49. 1%); SGA H = JL 41
(23.7%),4E SGA H. 77 JL 132 1 (76. 3%) s Bk 3K Ny
HDP # 65 #(37. 6%) .4 HDP # 108 f4i] (62. 4%) .
SGA Bj= L &5 8 HDP # 4k 31 4], 5 1 75. 6 %
(31/41) 54 SGA By L B2 2 HDP %5 3k 34 ],
Hi L 25.8%6(34/132),
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2.2 HDP 454 HDP A — & K H A B A HF R
2e¥:2d

JCit WA w7 o SGA, 5 9F HDP 4 M .
HDP 4 B} R AR, F B 77 2 7 i Al FH & R 26 1L
14 w8 o A LR AT 37 Asf (] B2 ik 1) 4 g 38 W2 % Af
M4 M A R TR AL (P <<0.05), SGA KL= )L,
54E HPD #4HAH It, HDP 4H 5 7 JL 5 min Apgar 3T
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OFST R LB R 28 A e (P <20, 05),
W 1:764F SGA Fp= )L, 59 HPD 4iAf [t HDP
2 R = LG I A K, A B I RD 4 4, B 5% 7 0 9%
B L8] B B Wi SR PR A A R T BB AR TR AR L
i IR A% (premature rupture of membranes, PROM)
=18 h KAEFREM. ZRYWASIT ¥ E X (P <
0.05), W3k 2,

x1 SGA B )Lt HDP A 53k HDP A— i F# L&

15 [ HDP 4 (n=31) 4k HDP 4 (n=10) zZ/1* P

BEEFERIMQ,.Q) . %] 35.0(31.0,36.0) 27.5(21.8,29.0) —3.581 <20. 001
FE [ (%) ] 30(96. 8) 7(70.0) 0.039
WIFELn (%) ] 7(22.6) 4(40.0) 0. 450 0.502
BN AEF [ (V)] 1(3.2) 0 =0.999
GDM[n (%) ] 6(19.4) 0 0.983 0.322
FERTE R [0 (Y0 ] 26(83.9) 6(60.0) 1.314 0. 252
HBREFBEER 2 (V)] 0 1¢10.0) 0. 244
TERE R BR B L (90 ] 26(83.9) 2(20.0) 11. 448 <<0. 001
PROM=18 h[n (%) ] 0 1(10.0) 0. 244
WEIn (%) ] 11(35.5) 6(60.0) 0.998 0.171
AR EIMQ,.Q,) . 8] 780. 0(700. 0,880.0) 965.0(800.0,1 215, 0) —2.738 0. 006
B IM(Q, Q5 JH ] 31.0(28.4,31.0) 31.0(29. 8,32.0) —1.315 0.189
5 min Apgar PF43r<<7 43 [n (%) ] 14(45.2) 0 4,997 0.025
SNAP- 1T #5r>>20 23 [n (%) ] 14(45.2) 4(40.0) <20. 001 >0.999
WEIRAT Z B M (Q, Q) »d] 8.0(8.0.17.0) 1.5(0.5.0) —4.362 <<0. 001
RF L HEARFENEIMQ,.Q,) . d] 37.0(23.0,56.0) 28.0(10.0,36.5) —2.234 0.025
WA ALE <L (%)) 22(71.0) 5(50. 0) 0.693 0. 405
WG A B8 SR M (Q, . Q) - d] 3.000.8.0) 0€0.3.3) —2.027 0. 043
TAES A MQ,,Q;) .d] 15.0(7.0,33.0) 14.5(6.3,31.0) —0.442 0.659
B HILM(Q, . Q) »d] 61.0(44.0,75.0) 48.5(40.0,55.0) —1.154 0. 249

GDM : T Uk 015 795 s SNAP- T - 7 2 L s bk A 3 3R 41T

x2 3E SGA B )Lt HDP A 53 HDP H— M HF R L&

i g HDP 41 (n=34) A HDP 41 (n=98) Z/x* P
BERFERIMQ,,Q,) . %] 34.5(29.0,37.3) 32.0(28.0,35.0) —2.306 0.021
e (V) ] 33(97. 1) 47(48.0) 25. 488 <0. 001
w=[n (%) 13(38.2) 37(37.8) 0.002 0. 960
B A B [ (26D ] 4(11.8) 14(14. 3) 0.006 0.937
GDM[n (%) ] 10(29. 4) 14(14. 3) 3.882 0.049
PR R L2 (00 ] 27(79. 58(59.2) 4,505 0. 034
WEBEERER 2 (%) ] 3(8.8) 25(25.5) 4,206 0. 040
PR AR AR BE [ (20 ] 26(76.5) 34(34.7) 17.769 <<0. 001
PROM=>18 h[n (%) ] 1(2.9) 26(26.5) 8.633 0.003
B (Y] 15(44. 1) 56(57. 1) 1.723 0.189
WAEKREIMQ,.Q,) 2] 1200.0(1 057.5,1 312.5) 1.300.0(1 100.0,1 555.0) —2.194 0.028
R (M(Q,.Qy) i ] 30. 71(30.00,31.10) 29. 86(28.00,31.00) —2.991 0.003
5 min Apgar W47 43 [n (%) ] 9(26.5) 20(20. 4) 0.541 0.462
SNAP- Il #-43>20 43 [n (%) ] 5(14.7) 28(28. 6) 2.588 0.108
IR IR AT 32 I E LM (Q, »Q4) »d] 4.0(4.0,5.0) 0€0,3.0) —5.407  <<0.001
KB 4 1 N R SR LM (Q, . Q) »d] 24.5(19.8,35.5) 20.0(16.8,27.0) —2.167 0. 030
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gk ik SGA B L7 HDP A53F HDP A— & # A bk &

i H HDP 44 (n=34) 4k HDP 241 (n =98) Z/X* P

WIRA BB A L2 (V)] 12(35.3) 36(36.7) 0.023 0. 880

WisH B EIMQ,.Q;) .d] 000,1.5) 000,3.3) —0.556 0.578

TopE AR EIIM(Q, Q) »d] 17.0(6.0,27.3) 11.5(4.0,27.5) —0.546 0.585

FEBEREIMQ, .Q,) .d] 49.5(36.8,55.3) 41.0(28.0,55.2) —2.134 0.033

GDM : 4§ 5945 PR 95 s SNAP- 11 < 37 A= L At A= #2074 11

2.3 HDP ¥ FZILAEAKA A
oM

Joit A w5 o SGA, 5 9F HDP 4 M .,
HDP %1 .77 )L EUGR.CH }& PNAC (% & 4 R 5
(P<<0.05), W% 3, 3k SGA K. )L, 59E HPD 4
M. HDP 4 B = JL MBD ) & 4 K& (P <
0.05), W# 4,

RE B Yhe £

SGA F = )L A IE T B3R AF I 3 7= 7 BB
FREEM GO L AR E M 5 min Apgar PF4F<<7 4%
SR E G . & HDP J& EUGR % A i il 57 5% g R 22
(P<<0.05), W3 5, 9 SGA F.y= JLh A IE T B 36 4
W4 B 7 L7 A B R R A AR 0 L A R B PR O L
IR AN G0 E B & . PROM =18 h, 4
R WA % N K J5 & B, HDP J& EUGR, CH,

%3 SGABRFILh HDP AR I HDP AEKEEARAR PNAC &4 [ ph st 2 mi R 2 (P <<0. 05), W3 6.
GRELEBREE2(%)] x4 E SGA B=JLh HDP AR JE HDP A4 KEBEARR
A HDP# 4k HDP 4 ‘ HREEFR LR
it H . x* p
(n=3D (n=10) HDP#4  dF HDP 4
W H P
EUGR 29(93. 6) 5(50.0) 7.285  0.007 (n=34) (n=98)
CH 20¢64.5) 2(20.0) 4.368  0.037 EUGR 23(67.6)  21(21.4)  24.265 <<0.001
PNAC 17(54.8) 1¢10. 0) 4.486  0.034
CH 7(20.6) 3(3. 1D 8.713  0.003
MBD 14(45.2) 1¢10. 0) 2.656  0.103
o 3¢9, 7) 0 0,564 PNAC 8(23.5) 8(8.2) 4.246  0.039
I %% L) | ROP 2(6.5) 2(20.0) 0.245 MBD 4(11.8) 110 5.319  0.021
1T 4 % L | #y NEC 3(9.7) 0 0.564 BT 1(2.9) 3(3.1)  <C0.001 >>0.999
T E ¥ BPD 5(16.1) 2(20.0) <<0.001 >>0.999 %% % U F & ROP 2(5.9) 10¢10. 2) 0.167  0.682
2 & LA F %) IVH 2(6.5) 0 >0.999
! T3 % LL /Y NEC 0 2(2.0) =>0.999
%% B UL E ) PVL 2(6.5) 0 >0.999
T BPD 1(2.9) 11(11.2) 1.213  0.271
5 . . %% &% UL /g TVH 0 2(2.0) >0.999
2.4 HDPAFFINA KL FTRRE AT e % B
.. 2 K L F i PVL 1(2.9 2(3.0 =>0.999
# logistic &2 44 2% & L) E 1 (2.9 (3.0)
x5 HDP X SGA BFILEKEAEARER MK & E & logistic BIIRAS#
5 H OR g (95%CD) P w OR 4 (95%CD) P s
EUGR 14.500(2. 180~96. 430) 0.006 30. 418(1. 950~70. 120) 0.024
CH 7.273(1.308~40.424) 0.023 4. 448(0. 292~67. 852) 0.283
PNAC 10.929(1. 231~97. 308) 0.032 2.794(0.112~69.552) 0.531
MBD 7.412(0.835~65.811) 0.072 8.062(0.327~199.061) 0.202
=6 HDP 33k SGA BRFIILEKEZEARERE MM S EE logistic B A5
i H OR g (95%CD) P OR 3y (95%CD) Py
EUGR 7.667(3.227~18.217) <0.001 4.232(1.059~16.907) 0. 047
CH 8.210(1.988~33.912) 0.004 28.982(1. 049~68. 040) 0.041
PNAC 3.462(1.184~10.120) 0.023 9.033(1.402~58.186) 0.021
MBD 12.933(1. 392~120. 186) 0.024 4.654(1.051~17.452) 0. 960
3 it it ol 20 Dk T gk 0 a0 2k AR S R R B Ol 4

HDP ] S8 6 &0 Re A4, U H A 7 W A i

SR LAY L SE SR BERE L Al it — 2 R ECE AR
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Z PRV X LAE AR S PR A SGAL L
BENEEWELSERMAKA XL, EUGR # & SGA
AUREZESS . AN TR LA N R E R ET M AT
BN B R B L R BLAE SR . DA TG T S I BT A
I AETE B I W AR A Bt . I AR Sk Bl 2 = i 7= 4
HEL Rt 0 W P 55 fa 6 PR R 3 £, 3R = HDP 1) U R
E— 238, 2023 4F E N — 0 3 F 35 KB B i
7= LA BE 7 BA B AF 58 o, B % HDP [ B R
24, 4% RBESE R SE ) HDP # i He ol 37, 6%, H:
i SGA = LBk 35 HDP # (5 &3k 75. 6%,
B, AT 5 45 8 HDP % 27 Ll s A B

ABFFE 45 B R, SGA F = )L, HDP & JiA i
IN<32 F R 7Lk A EUGR By b 7 G j6 %, 3k
SGA R = JL#, HDP J& & 4 EUGR.CH.PNAC 1y
MST RN R s HDP 5 FRARKR AT ARL R
&, TR &SN SGA, £ 3£ 8 HDP & 4 1%
f)Ff EUGR &4 8 i & F 34 HDP 41, v] 58 i [
S BEE KA HDP B iR L2 88 T 40 B iR B 45 10145715 1k
250 A7 AENS IR P S T T I > S EOE W
Wk A 22T L il A5 R LR RN 32 () S 3k 4
g 3 R 3% B[] BH A G R4 B SE  HDP H R4 %)
KA A R AR | i 0 D A BT i G LB iR il &
B EEZ AW A L T SR 8 2
T[] A O U S HE L By Z R W B SR A L,
BN E IR RS L B A E 3R R e i R L K T
A5 & A EUGR., [a] B ML E SR B2 i &= 1Y
AT EERAR, #—2MET EUGR k4
U, BIE R A SGA. {H A X i BE 8 A= L. H G
# AR K E IR /DN L 7E Fenton A2 K iR [ 0F &2 4b 43
PEEE 10 @ A0 B, X FR R P Bl AR B Y A i am
IR T A2 )5 & A EUGR B XU, 32 % % T £k
FHEBH HDP AR = LR 7 5 R SR AN 32 40 8] 1 8 57
FEHL 3R oA BE 1) S A K B D 2R L A R R OR
WS PRSI A I E R SE A B EIL EUGR W k4
RS

KIEE2E S HDP 5 5 N R LK I 5 88 718 Mk
AAAEE, H A R B WA YRR RS 2, R 3R N it A2 i)
B B AR E AN E 3R . RWE I — 2 o bt
HDP %t PNAC & MBD 520, & #LxF T4 SGA H
7L, HDP & 5.7 L& & PNAC Wy h 7 Gk I R L &
S8 MBD £ Z N & 5t h A e G 22 5 X A7
HDP 4 577 L & A 28858, S 7R I IR T A i X
T LAEM ., BEAEESE & B e L A R AR AR B
ES 84 )Lk 4 PNAC M MBD # & 2 15 & A
KU XS AE R E N HDP F Ry R Lt h
L BT HDP MR ILAE KA E B, X 57 L
e 3 A7 7F M IR AN A2 (0] 80, i A0 78 3% 5 B2 i) ] 4
BN T %4 PNAC & MBD K& 42775 HDP
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B T 25 M L LA BE 300 1a) i A A% A KL iR 2 X HAR
W A — s L G R TAETh ZEEM L E R
HDP & 43 6 169 54 7= JL AT B 300 18] 4% 38 48 b 0% W 0, in
5 i N SR A L, 7 1k & A2 MBD K PNAC M i
— e AME R L E . R, s S K W B
BLA S DADTEAl A0 5k 28 7 7= LA e 10 f bR 10

MEAETIE A B, CH 1 & A AL S 3 A LBy i A=
RE RIS A L A Z 82 A B HE =,
AWt — S HDP 5% L& 4 CH Mk, %
& 5835 & HDP J5 I #0066 R 4. i iR & ik L
ik T4 Wb, N TSH #ER A& A k., BEFR X
L CH UL B A K % 5 8 2% i XUBS 38 w50, i LA
PR IE 53 R P 1 BR3P X ax BB LA R
B, PEORIG R BEIIXT T8 2E 8 HDP #1577 )L,
Az J5 L 21 25 W D 5 T Ay FR PR 1) 2 BB R kA IR
Ji Dy i B A X 3 S AR P LA 4 R 48R 4k 0 Kk
KR H B, R R RE Sh R R R B RIE T
K EF LR

Zi B ik, HDP ml B & 3% Jin i % <<32 i B 7= L
BT A K & B R R 45 R 1 KRS, B 51 Il IR =
M. XFFHEEEN HDP #6274 K A& F
W RS SR, LGRS

2% ik
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