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Abstract: Objective To evaluate the predictive value of a model based on multivariable Lasso-logistic
regression for adverse pregnancy outcomes in pregnant women of advanced maternal age with hypertensive
disorders of pregnancy (HDP). Methods A total of 342 pregnant women of advanced maternal age with HDP
treated at Panzhihua Central Hospital between January 2021 and June 2025 were enrolled, and adverse pregnancy
outcomes were recorded. The patients were randomly divided 7:3 into a training set (» = 240) and a validation set
(n =102). Continuous variables were standardized using Z scores. A multivariable Lasso-logistic model was used to
analyze the training-set data, identify factors associated with adverse pregnancy outcomes, and construct a risk
prediction model. The validation set was used to validate the model. Analyses included 10-fold cross-validation, dual
reporting of lambda-minimum/lambda-1-standard-error parameters, multiple imputation (m = 5), the Box-Tidwell
linearity test, variance inflation factor assessment of multicollinearity, the 10-group Hosmer-Lemeshow test,
calibration curves, and decision curve analysis (DCA) of threshold net benefit. Results Adverse pregnancy
outcomes occurred in 62 patients in the training set and 24 in the validation set, corresponding to incidences of
25.83% and 23.53%, respectively. Lasso regression selected six variables: parity, diabetes, placenta previa, activated
partial thromboplastin time, albumin (Alb), and the homeostatic model assessment of insulin resistance (HOMA-IR).
Multivariable logistic regression showed that diabetes [OAR =4.408 (95% CI: 2.507, 7.750) ], placenta previa [OAR =
3.238 (95% CI: 1.647, 6.366) ], and higher HOMA-IR [OAR =2.617 (95% CI: 1.511, 4.533) ] were risk factors for
adverse pregnancy outcomes (P < 0.05), whereas higher Alb [OAR =0.814 (95% CI: 0.698, 0.949) | was a protective
factor (P < 0.05). The prediction equation was Logit(P) = 1.247 + 1.483 x diabetes + 1.175 x placenta previa - 0.206
x Alb + 0.962 x HOMA-IR. The Hosmer-Lemeshow test showed no significant differences between predicted
probabilities and observed outcomes in either the training or validation set (P > 0.05). Calibration curves showed
mean absolute errors of 0.019 and 0.036 in the training and validation sets, respectively. DCA indicated high clinical
net benefit at threshold probabilities of 0.12-0.84 in the training set and 0.05-0.90 in the validation set. The model
cutoff values were 230.0 and 225.5 in the training and validation sets, respectively; sensitivities were 88.7% (95% CI:
0.704, 0.912) and 87.5% (95% CI: 0.743, 0.965), and specificities were 74.2% (95% CI: 0.718, 0.901) and 73.1%
(95% CI: 0.725, 0.920), respectively. Conclusion Pregnant women of advanced maternal age with HDP are at risk
of adverse pregnancy outcomes associated with diabetes, placenta previa, Alb, and HOMA-IR. A risk prediction
model based on these factors may facilitate early identification of high-risk patients.

Keywords: hypertensive disorders of pregnancy; pregnant women of advanced maternal age; adverse

pregnancy outcomes; Lasso regression; nomogram; internal validation
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PEREAR, DN ELThREIRfL, H AT 7T 685 JF 2 Mk
Bl , TSRS, S R ECZEMIMET R
G | = G R
coagulation, DIC) . TR SEA R AR Ry, #5084
ERZARAIFZHARE)R, WEAARITIRS:
Jai, B RE AR

H A, 6 R F & i HDP 8% (0 4 B £ 25k
Ze B 25 A AE V6T, A 58 HDP AN R AL IR 45

(disseminated intravascular

+ 105

ISEEEUSEN R FSERURL S AN EN )7 S UM AL
T RCAER, HA OG5 % HDP S8 3 A AT IR 25 )=y K
o o 00 A5 A ) i T L B b, A O A Y ) A S5C
WE5E 45 9 AR 5 R ARHTHE 2L (homeostatic model
assessment for insulin resistance, HOMA-IR) . H & H
(Albumin, Alb) &7 it = JL 25 UK 56 44 2 1Y)
&7 7 T T 5L FEE X 55 1 HDP AR 19 A4~ 14 A6 XU
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PEHL 2021 4 1 H—2025 4 6 A TEA LT hob
P2 B 5k 12 0 342 151 2 % HDP R, Xl R ok} R4 T
R BT o FEREAROY AR, B 50 S A B,
K FHAEAy 53 )2 LU B BE HLAH AR, 4 4 B2 91 )23 9 A0
FH SPSS 28.0 Fifi AL A i Az i3 53 40 A BEAILEL
MRl WAL T I o0 1R 2 T S B AL RN RS 5 A
I [ 2 Bl AL DL ORIl A o R T B A R, D
P s R TR A% 2R, e 2800 2021 4F 56 191], 2022 4F:
64 7, 2023 4E 78 {4, 2024 4F 86 fiil, 202541 F —
2025 4F 6 H 58 4] REAFEHE 713 (1 LA BEALAS 342 15
i % HDP i 43 Il 2R 42 (240 ) Fi 56 ik 4
(102 ) o YIZREE 5 W uESE 22 A AE IR B . 77 IR
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B RO AR ITEREE . RARR
BRI ESHORT L, X KK, 253
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131 RRAERZEAES BE ABHHIZ HDP ),
YRR PG AT UR 30 v o R B i R B R IR
(2019) ) PHEZ R 50T, DR ERA R
SiRRENN . AN RE R W &
JFE e w22 WIBET- . DIC, Fod . Ol
B R G IR T AT RO T, R EEITE
M PO A Bk <13 0 . BEILE AR R4
Jae BT ORILAERKZR . BNSETS, KL
Fi. FAEJLER . BHE IR E - URER
FEIIR AT ORES MBI N PHE, Rl —BEZEAR
g JE A 141
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ARG (%) 7 1(%)

45 n

ZImZE Bil(%)

ARSI (%) TSR 11(%)

<40 % >40 %

27 PrEH BEEZY BTRIIEAR mLY ek

AR BRSO

YIZREE 240 168(70.00) 72(30.00) 124(51.67) 116(48.33) 52(21.67) 38(15.83) 52(21.67) 86(35.83) 102(42.50) 48(20.00) 36(15.00)
BUEEE 102 68(66.67) 34(33.33) 62(60.78) 40(39.22) 16(15.69) 13(12.75) 15(14.71) 50(49.02) 37(36.27) 17(16.67) 14(13.73)

X /HE 0.372 2.399 1.607 0.538 5.583 0.517 0.093
P 0.542 0.121 0.205 0.463 0.061 0.472 0.760
13 ZEIFRAE 5(%) AI_’TT/(s, Fii)/(g/L, Allo/(g/L, Scr/E pmol/L, TG/(_ mmol/L, TC/(_mmol/L, HOIXIA—IR
HIEIGR IR xX*s) X+s) X+s) X+s) xX+s) X+s) (x+s)
YIggE  30(12.50)  22(9.17) 27584339  3.05+0.62 2651+492 78.65+1657 156+042 509=154 249+0.62
KRS 8(7.84) 6(5.88)  28.02+426 296+0.57 27.01+£533 80142128 1.62+0.57 498148 2.52+0.68
X/l 1572 1.027 1.014 1.257 0.838 0.697 1.081 0.611 0.398
P 0.210 0.311 0.311 0.210 0.402 0.487 0.281 0.541 0.691
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partial thromboplastin time, APTT) . £} 4§ & M
(Fibrinogen, Fib) . Alb. 1 AL (serum creatinine,
Ser) . HOMA-IR K Ifit 7§ H il = i (Triglyceride,
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HOE R R R B AR A E L, 5K
20182220238, % 5 . MRX-autod400) 45 Ml il 3%
APTT. Fib, R4 A A AL (BB HR
TR A BR A A, SR fE 20182222359, A1
KEA-TR100) # I I35 Alb  ( 1E % i 35 ~ 55 ¢/L) .
Ser (IEHW{H <70 wmol/L) . Il TG (1E % {H <
1.70 mmol/L.) M TC (<5.2 mmol/L.) 7K F¥, it &
HOMA-IR, HOMA-IR= (75 i Ifil # x 25 I8 JiE 5%
%) /225, HOMA-IR IE#{H 0.5 ~ 2.0, SIS
75 M R 5 Z KR & 38 ol A IR T W A B A BR A
GiE72E
1.4 SitERE

B 43 2R ) SPSS 28.0 FlI R 4.5.1 883 4k 4
THECROR I S L8R (%) Fon, B AR
5, TR ERIAE « 2 (xxs) TR, R
tRER s R P <0.05 AR BAE Mk A &, RAY
ZE AT (variance inflation factor, VIF) 46 56 10k
AR 2 AL PE, LU VIF =5 A7 A Lk 1k
SRR iR 2 H AR A IR SE A B F Bk, A
% 2L T R F 52 i Box—Tidwell £ 58, R £
% Lasso-logistic [ H B AU 17 52 e (X 25 43, 43
S A T Z-score FRdEAL s i R 4.5.1 glmnet 4,
10 728 LB AIE set.seed (123), [RIZER AN, . N
PR RY AR B 5 0RE 10 AR 9 LS00 v
kg BAR, BN, R, Lasso i ¥ 6 1~ i
AN £ A & Logistic A7, 72 (P =0.197) .
APTT (P =0.125), ¥Jcgeit b r #til i 37 DA
SR, B R 4 Wk AR A2 B I P>
0.05, 2 logit & MR, 7T B30 A [l A BIR
MMy wmWERE, WARM, M TP
Nomogram T M #5273 4T Hosmer—Lemeshow £ %
IF 2z il % X & T AE FF AE (receiver operating
characteristic, ROC) M2k | 4 il 28 S it PR P 5 il
28 43 Hr (decision curve analysis, DCA) XJ 455 3JE 17
B, H-LGt— 105324 ; Al il 41 Xy 4 ) 152 2 <
0.05 A & J RS E BLAF 3 DCA b 72 19 25 5 {8 X i) v i
T AL ZE(E ;. WA 2 AR AN S Uk, SR AETE SR Y

bR Mg . P<0.05 HERAHGIEE L,
2 #ZR

21 AREFIRER/ER

YIZREE 240 IR F T, 62 B R RIEIRSE /R, &
AN 25.83%, b 26 1 2 10 A 1 A 0 I AE R
W (g s flg It pic, 261&6F R, W
W EYY, 140IFNsET:, 106 DIC, 368 LA
K AZ R (LA 1 e A B AR LR 4 6577, 3 4]
A LE L, 201 UIFIR A G o 5 kA 102 4 &
Hrh, 24PN RALIRES SR, KRN 23.53%, H
H10 ) & AR i B (S 2 65 9 DIC, 1
GIMRIILAERKZIR), 2@k ERST, SHEN
BT, 4fDIC, 3FIRRILARKZIR, 2684 L=
B GESRIUFER R TIRS R & BRI E,
xR E, ZRILGEIFFE X (x*=0202, P=
0.653) .
2.2 YEERREEFIRASHILE

Y25 4E 240 ) J 3 b 62 5] & 2B U RN R 45 Jm
WAL, HA 178 ] R X B . R4 S5 X Rl
AR A . A AT . 2R SCAR IR FE A
B, Fib & TCKFHE, &x* i, 25M T8
THEEE S0 (P>0.05) . WSR2 5 %) R 2 BH PR 93 2
b0 B A AT E R AR IR AR R
APTT . Alb. Ser. TG X HOMA-IR /K- ek, Zx%/
tRE gy, ERWASITFEE L (P<0.05); WEH
PR L DR BB R L O SR R T E G
KRR RHF . APTT, Ser. TG & HOMA-IR /K

SR TR, Alb K AR TR (P <0.05) .
L2,

2.3 B HDP BEARRERERMNEXEZSHT

1L 0.05 8 51 A K HE , HE 2R 56 R T ok
A5k VIF ¥ <5 (VIF {8 : 72k 2.5, & FF B IR 1.8, &
IO 2.2, BT B G 2.5, 6 555 3.0, APTT /K °F
2.8, Alb 7K 3.5, Ser /K- 2.6, TG 7K 3.2, HOMA-IR
KF-20) , AFHEHE 2 &L M. R Box-
Tidwell #5635 3iF APTT , Alb & HOMA-IR 5 logit {4
LRMESC R A5 I R A LI R A R AT GE 2R 7 L
(P>0.05) , 4275 APTT ., Alb 52 HOMA-IR jif§ /& B 5 &
— K Logistic [A] 1H logit ZEMEAR L, AR UEAL AL PR S B3
YA AR, UL 1
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F2 YEEMABRENIERSHILE
a5 ZRIRAES 1)(%) PR A5 (%) ZEHZS 19)(%) ZIASCAR RS f51(%) ZRHTHEREEEE 5% )
<40 % >40% i Wt BEEZ BRIGAR mth AR drh ErhRLE BRI SRR
WLl 62 45(72.58) 17(27.42) 24(38.71) 38(61.29) 12(19.35) 8(12.90) 8(12.90) 22(35.48) 32(51.61) 29(46.77) 16(25.81)
TREZL 178 112(62.92) 66(37.08) 108(60.67) 70(39.33) 40(22.47) 30(16.85) 30(16.85) 62(34.83) 86(48.31) 26(14.61) 17(9.55)
X /HE 1.896 8.963 0.263 0.539 0.561 26.935 10.246
PAH 0.168 0.003 0.608 0.463 0.756 0.000 0.001
o ZEHEIHE (%) AlfI‘T/(s, Fii)/(g/L, Alf)/(g/L, Scr/Ep.mol/L, TG/Emmol/L, TC/(_mmol/L, HOIXIA—IR
B R x+s) x+s) x+s) Xts) E) Xts) (x+s)
WMELL 15(24.19)  14(2258) 28.95+3.62  3.09:0.74 2535:4.80 89.13+20.06 1.72+044 513+1.66 2.62+0.78
XHEH 14(7.87) 10(5.62)  2632+280 291+083 27.62+518 6452+17.76 1.39+038 4.94+129 231x0.54
X1 11.541 14.701 5.883 1.511 3.027 9.081 5.647 0.924 3.443
PAH 0.001 0.000 0.000 0.132 0.003 0.000 0.000 0.356 0.001
TE  ARREIRL S I ERRAME HAL I, BN 0 BRI U5 R 6 T Hh . R e S 1 1 FAs 1 4
0 ! ! ! ! ! 10 i, WA Z KR Lasso [ A B A R A BEHL 73
] U O ERERR T, 10475 LR, Dl
A SR U5 15 22 0 12 B LA N =0.06 , BN RCR 47,
o i 70 A B SR I B APTT Alb J
i HOMA-TR 3t 6 5 it . B J2: 75 % 2 A BLUE 1R 45
= 004 (7520 =) S BHAS BP0k A D M R
£ VAPTT 7K F | Alb 7K F- K2 HOMA-IR 7Ky [ 7% f
051 ‘ , . . ‘ ‘ ‘ AT Z R — i Logistic [BIH 04T, 45 3 s - 5 10
0.00  0.05 0.10%%;?% - 020 025 030 );T’(fﬁ[oi{:4.408(95% CI;2.507,7.750)]\ﬁﬁﬁﬁﬁﬁ[0h:

120G 2 BIHF AR R 5 3 AT E R 4 APTT; 5. 000 56 Albs
7:Ser; 8: HOMA-IR;9: TG 5 10 13 IR

S HDP BE A RIFREF/HEXER N HWTHLES
DU KA RAERES R (5=0, 2=1) W
F2h 2 RA G IR (477 1H=0, 8177 1H=
1) BEIRI (=0, J&=1) Je 0o (5=0, E=1) FI &
&k (=0, JE=1) JH & BRI (=0, J£=1) \APTT K
S CSEDIAE) L Alb 7K F (SEMIE) | Ser 7K (SEDIE )
TG 7K (S ) K HOMA-TR /K- (Sl {E ) hy [ 48

& 1

3.238(95% CI:1.647,6.366)] % HOMA-IR /K- [OR=
2.617,95% CI:1.511,4.533) 1% 0 @& i HDP R E A R
UL URZS R fE I P 22 (P <0.05) , Alb 7K -85 [OR=0.814
(95% CI:0.698,0.949) |2 & % HDP 84 AN K AR IR %S
JBE R 2 (P<0.05), WLIFI2 FI#3 4,
24 BiRHDP BEARNREIRERBMFNEE
G2 W R g &, BBk ™k . APTT M
P>0.05 I+, ¥GIFRIRM . BTEME . Alb
HOMA-IR 24 A R, A4 2 AU ot A A (DL 181 3) o

#3 BiRHDP BE TR RITIRE HH 8 EZE—M Logistic BIA T S#
. 2 95% CI
AR b S, Wald x* P OR = R
710 1.339 0.405 10.929 0.001 3.816 1.725 8.442
A I AR R 1.926 0.334 33.176 0.000 6.859 3.562 13.208
B 1.741 0.407 18.318 0.001 5.701 2.569 12.651
APTT 1.342 0.564 5.663 0.017 3.826 1.267 11.553
Alb -0.155 0.028 31.847 0.000 0.856 0.811 0.903
HOMA-IR 1.337 0.412 10.504 0.001 3.806 1.696 8.541
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1010 10 10 10 10 10 10 1098 87654321 1 1 1111110

1.1 4

T 22

0.9 -

0.8 -

7 & s 4 3 S
log(\)

ZEM 2k (logh=—4.0) , M EEEL (logh=-2.7) .

2 lasso [ElVF#ERIHY 10 $3F XIGIE
TR 7 B R . 1.247+1.483 x & I B PRI +1.175 x B
B G 45 -0.206 x Alb+0.962 x HOMA-IR . kLA 4K
1040, 47 Hosmer—Lemeshow 356, %55 B, Y%k
£S5 IURE N HE R | SEPRg R, 2R

TGt E X (x*=0.112 F1 0.145; P =0.738 FlI
0.703) o 43550 LI 25 45 06 4 K, 28 o e A il
&, SRR, YIS R UL SE PR A 5 Bl
) HE 2 1) S 349 48 5% 152 22 43 53] A 0.019 F10.036 (L
Bl 4), #E47 DCA 73 #r, 45 R AR JI 25 5 Fn gk 4R
76 0.12 ~ 0.84 F10.05 ~ 0.90 F1,  F5i 00 5 74 fy 1l S 4
Wezh v, HlEE 2 ME 8 0.029 F10.024 (WLIEIS) ., H
P AL A, TR SRR S R R E R E N
g As i, DUE R AN RATIRES Ja A RS AL 1
22l ROC &k, 45 5 1 7R 1% T A 50 ) )] 25 4
5500 UE 4R 5 i HDP B3 R R AT R 445 )5 17 38 7 1
12k 230.0 F11225.5, BS54 88.7% (95% CI:
0.704, 0.912) F11 87.5% (95% Cl1:0.743, 0.965) , %F 5+
4> 3 b 74.2% (95% CI: 0.718, 0.901) F1 73.1%
(95% CI:0.725,0.920) (WL 6 fi1E5) .

F4 B HDP BELRRITIRE B S EE—# Logistic BIIA 5 # S4
B A 0 5 Wl Pl ot 95% CI
s X
’ TBR BR
Pl 1.644 1.274 1.665 0.197 5.174 0.426 62.841
B IR 1.483 0.288 26.544 0.000 4.408 2.507 7.750
CINENIESA 1.175 0.345 11.605 0.001 3.238 1.647 6.366
APTT 1.132 0.737 2.357 0.125 3.102 0.731 13.163
Alb -0.206 0.078 6.883 0.009 0.814 0.698 0.949
HOMA-IR 0.962 0.280 11.785 0.001 2617 1.511 4533
345
HOMA-IR
Alb
40 38 36 M 32 30 28 26 24 22 20
[N,k 4
0 06 1
HIHEIRTR : -

260 280

Pri
o 002

B3

015 07 0.965 0.998

Si% HDP & RIEHRE 500 XU Fu 2 2

- 109 -



EBREAE 9536 4

10 1.0 e . e
o H 0.8
ﬁ 0.8 X
E E
"\jﬁ 0.6 ijut\[ 0.6
= =
ferd ) ®
0.4 ﬂé{ 0.4
el 7 w5 o0 L
z o — R = — KLis
% L - A 28 wo| L= - A 2
0.0 = 0.0
0.0 02 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
REI TN B AR URSE I % 2 M REANTI RN B AR YRES J=) K A M
NER:S UhESE
B4 EETNSE HDP BE N R ITIRE B HIR 4 th 2k
1.0 — T 1.0 — &R
Wogl No——— WATH s e] S — BRTH
& 0.6 & 0.6 \ \\
= =
E; 0.4 \ = 0.4 N\
= 0.2 % 0.2
0.0 0.0
0.0 0.2 0.4 0.6 0.8 1.0 O.‘O 012 Oii 0'.6 0.‘8 1.0
‘ . e A B ‘ ‘ ‘ ‘ 1R B ‘ ‘
1:100 1:4 2:3 3:2 4:1 100:1 1:100 1:4 2:3 3:2 4:1 100:1
AR 25 H JA-FR 2 L
YIZhLE IOUFSE
B 5 HEEFN S HDP 2&F RFIRE FHH DCA 9 FF
1.0 1.0
0.8 + 0.8
0.6 4 0.6 1
] #
# b
= =
= 0.4 4 = 0.4 1
0.2 4 0.2 4
0.0 | | I | | 0.0 T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
1-FE5E 1-FE5
HIIEER S LA
El6 HEETN S HDP BET RTIRS FHHYROC Lk
R®5 FNEETRN S HDP 2E& R RITIRE BRI DT
95% C1 95% CI 95% C1
205 HEWTE AUC R % %
TR R TR LR . TR LR
R1[E2% = 230.0 0.904 0.856 0.952 88.7 0.704 0.912 74.2 0.718 0.901
FAE 225.5 0.867 0.775 0.959 87.5 0.743 0.965 73.1 0.725 0.920

I« -l E 2R R LT

+ 110 -



420 1 A5, %+ LT Lasso-logistic [l U-PHERUHTEE it AT URID) G L FESERS A6 24 /S BLARARAY = 1912k P 500
3 g HOMA-TR A 38 3 52 56 2 K I PR AR I, BE A% O

o Wy 2 E LA O SR TR R LI PN R AN e
P05 9 A B A5, R HDP FR % Al gE— 20 hn
AR, WG S, RO R AT R4S R
(A R A 5T 2 B S A B, A IR IR
9 K5 B 5 B 0 Y HDP SR B AN BT IR 45 Je XU
5¥5E F W AR L, m i HDP SR A IR IR
G, MAEPEIEES T, BSR|MIHE, 5
WG BEM R G, 0B RN B OB Y R B
B R R, i ThEE, SEURILE
FAUER AR, s LA K ZR . RS ARG
R4l Ry AR BEARAFIE AR A Ry, 300 R A B
i i HDP S8 3 A S bE TR, R DIRE =R,
JE R AN R AN, 15 G S R AN
semifig JLEFRY AL, Bom R L Ie LA Kz
RSN RAT IR 45 )7 & A Y, 3k 5 AR W 9 25 2R —
B, PRI DA R T T R B AR DR S 104 O A R B 4%
PRSI, R SO A S, REKE.

HOMA-IR 15 2 VAl 12 & 22 K00 09 1% 0 8 4
HoTF i S m ML R 5 R AR R, RS & S
FORE PRI AN, 3 AT 5 I P R Th e L (Rt
SRE I, HE— 2 hNE HDP A 1, 840N B4
IR/ WU, S 4h, iy HDP SR iR 8500 55 20
MG TERE T T RE, MR BMEERRSER L, Al E IR &
SR G B, R RS i KU (R s
WG S 5%, ol TFEREARY, f2E5H
bR, B RCEPEEIN, BN RAT IR R KUK
AN, i HDP B Alb 7K P B R 7R 22 008 3R IR
BUAHE, RAUE W Bl R E M, RS T
JEELE RN A2, Womis LA K Z R Kk
TREE LAY &A= KUK, [A]EHEG ALb AT 6 0 2 5 % HDP
SEE R K REAR TR T R KU
M, % T HOMA-IR 5 Alb /K - 54 1 5 % HDP i
o, RNBRSAWEI, BUE A, B AR LR
B4 5 SR AT Bp =X M T TR B SR o R A
A ERER AL 5 E RN RARA

AR FE I T 2 H FE — i Logistic [ )5 53 #7 45
B A IPRER G . AU EG &L . Alb & HOMA-TR 49 A i
AR | i ek 5 2 R S BB AL (Y T AL S B, X
AN RLAE R 25 ey ARG R AT HOI ORI PRy 2 A8 ERL AR
KR, #EeE B T, 4S50, Alb M

IR 5 fE A R AR A AR T A IR R IR
G S M I R AT WA B2 B /Y OF &RE, AT R T
TR it ) 13T B AR B A O 1, 4 R R S
W55 90, A ) A B R B i HDP SR R R
WURZE R B, BRI S 800] 7 36 N BT R4
Jry B Z2 AL, T AN R AT UR A SR A R R
IR 2%, Ay e s HDP BB 38 B4 RS 1 45 FI 4 {4t o 22
M. HSREAT A, AR IE IS O 1 i
HDP %, ROC M4 430 & B0, 0000 A5 7 F5030) 1)
YRR 5 0 F 5 B KR IR R R 45 )R 1) AUC 1K
0.904 F10.867, HIESE LA I I . 1 G B
Alb K2 HOMA-IR #%) g 14 JXURS: 0000 A5 750 100 55 % HDP
R IRAN R 25 JR AU, LA 5 v A PR

AT A — 5 SR R, ARG A B
MBS, EPV AR, FEASEE (/DN Bn sl
REFFAE IR AT, HARBRR R H A 28 . RIAE
KT L N DI REHE AR S5 W AEsE i R 28, ax ]
e A A ER B M, Lasso 20T A REAEAE S FEH0L&,
A JE R REEAR &, @k 2y . RIS RS,
XA HEAT AN UE , H A Al A, Il
PRAES HR LT 24K

ZE L ik, Mk HDP BB R R IR R
W, HEAESRESGIFMIKE . miElaa . Alb
S HOMA-IR 7K P AH G, I R 9 1 A4) 2 1 i i) A5 74
A B F A R AR R, (B4 —25 k.

2 % X #

[1] Shi M, Liu Y, Wang S, et al. Blood pressure control and
antihypertensive medication use after discharge and prognosis of
ischemic stroke[J]. J Hypertens, 2023, 41(11): 1730-1737.

[2] WS, TO7M, B 45 . 1990-2021 45 Hh [ R 01 1 R 530G
S AR R U B ). TR AR IR R AR 2025, 60(9):
723-731.

[3] KT 2L, 9K BH, AN . AL L P PR IR A B 0 1 T D)7
AEFERI]. o R S RS B, 2023, 39(6): 593-597.

[4] PRESS, S, TN, 5 AR URIIHE R & T IR DR 1 ey
9o e e P I PO RARAE B A RS JR 0], AR PR 2 2 R (B2
), 2022, 51(6): 835-839.

[5] Wang M, Zhu S, Long J, et al. Efficacy of immediate anti-
hypertensive treatment in patients with acute ischaemic stroke
stratified by mean arterial pressure and pulse pressure: a
secondary analysis of the China Antihypertensive Trial in Acute
Ischemic Stroke trial[J]. Stroke Vasc Neurol, 2025, 10(6):
743-751.

< 111 -



EBREAE

4736 &

ARFEE, X, 1, 45 . GDM 4240 2 M Ui ) ik 7 2 ik
A HOMA-IR WA AN AT RS Js M (B [T]. vh AR B 244k,
2025, 33(6): 1405-1409.

FETIR, 5= 5, BOR, 45 . AN R4 5 RO o s & O e 1l
F BB AR URAS JRy (1 5 W) K 2 85 T RE A A8 A [T, I RN S 5 2 2
7R, 2024, 23(9): 968-972.

FRA, JAZE . il 2 G U R YT L0 F 2 1) 500 R 52 B ],
rf [ SEH AR 7 REAR, 2023, 39(6): 588-593.

REEET =t SN IR Ee 20 e~ o T 395 e o I R S Ve S
ML 2% 434 e ML 2 A A0 s I o I A R AL
PU2019)[J]. AL MAFHETASE, 2020, 48(3): 195-204.

[10] Xiigy, A4 4%, Zstistles, 2 | GTUR I e MM A O L R 300 5 a3
R fE R K 2R S URES SR [J]. rhAe Rl = R 24k, 2025, 28(9):
732-738.

WEPEAE, JE SO0, SREEAE L R RACPT . AR KT AR AL AR S
K AT YR I A A S 0 52 M AFF 5 [J]. I PROFI S 56 25 2 4%
75, 2025, 24(20): 2188-2192.

B E A, B, BN . MY PGC-1a. GATA-3. IGFBP-3 %t
AR B0 2 LR 5075 B 2 HELLP £33 A B P E[0]. F
PR 2240, 2025, 35(8): 79-85.

2T, ARTF, BXBR . A YRI5 I A G T A AR PR 9
W= IR B AT U2 Jy JX S 371 44 Vel o000 A 76 £ g 2 5 384 1],
HHBEERIRFA2E4H], 2026, 47(1): 93-101.

Ye Y, Xiong Y, Zhou Q, et al. Early-pregnancy intermediate

[6]

[7]

[8]

[9]

[11]

[12]

[13]

[14]
Hyperglycemia and adverse pregnancy outcomes among women
without Gestational diabetes[J]. J Clin Endocrinol Metab, 2022,
107(4): 1541-1548.

SEEERN, FAMEAE, TE/NAR, A5 LT BRI X T A R e IR
o T 5% A ) e B E [0]. AR A BE B 2, 2026, 24(5):
730-734.

AEIRSE, PhTTE, RHLAE, A XIBPERT BG4 A A Y fa R R 3R
L AEYRES R A (9], I PR ERAE 287, 2025, 53(5): 634-637.
AT, KM, B Y, 55 Aalias I8 T i S iR IDI0E hc g 22
TR R AR IRES 5y S RS2 R R AT S 0]. R B2, 2022,
25(26): 3270-3274.

[15]

[16]

[17]

[18] Ivanisevic J, Ardalic D, Banjac G, et al. Antioxidant status in

[19]

[20]

[21]

[22]

(23]

(24]

(25]

hypertensive disorders of pregnancy[J]. Hypertens Pregnancy,
2022, 41(1): 31-38.
Mh—i, FiE, /NG, % R EIRERBH A RIEIRS R
PR 5 M K1 2R 3 A B DXL RS 19 00 A8 R0 4 22 0. S T I 7 Rk 2R
2026, 42(1): 70-75.
INTFBE, SR, MOACIE, 45 . IR e MR AN R 45 R B A
RIR A HE S IR ET]. HhAR R = B 22255, 2022, 25(3): 169-178.
Becking E C, Henneman L, Crombag N M T H, et al
Perspectives of pregnant women on broadening the scope of
noninvasive prenatal testing from screening for foetal
aneuploidies to prediction of adverse pregnancy outcomes:
Aqualitative study[J]. Prenat Diagn, 2024, 44(9): 1033-1042.
a4, BLERE, MY, A 22 A R I Y Hey . Cys-C 7K
5N RAEHRES R YA L], TP R AR e AR, 2025,
33(12): 2858-2862.
AR, TR, RN, A IR IR A I R R P S
RGN RATIRSS R A9 R 0], BRI PR HEJR, 2026, 35(1):
30-34.
ARG, JEL A e 8 2 1A A R B0 5 L P 5 s - A 194 900 R it
7 [7]. wh S AR R, 2023, 39(6): 588-593.
ZEPHE, XUBE, SR . BT i (] B I S AR A N B e
U39 e 01 AN R R R 1 31 £ IR [0, A= T B 27 2%
&, 2025, 34(8): 1056-1062.

(EHT Si)

AXBIAEX: ¥k, g, 228, 4. FLT Lasso-logistic [1] 945
TR A o e A0 BT ML P 0 A A B L iR 45 S ) 91 6 R A
TI[D]. A E B B2 24, 2026, 36(20): 104-112.

Cite this article as: Yang W, Tang Y, Li X, et al. Development of a
nomogram for adverse pregnancy outcomes in pregnant women of
advanced maternal age with hypertensive disorders of pregnancy
using Lasso-logistic regression[J]. China Journal of Modern
Medicine, 2026, 36(20): 104-112.

112 -



