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Bic, 38 i 2 R 2 logistic [0 U5 73 M st M HL ™ JEo B S i fE R I R . 53R 180 91 GDM AR 7= Je MR AR 5 & A %
926.29%(55/180) 5 WEAGIH 8 A>3 % | MEABIRMREOR L . RT3 >30% . 2R ZERT . REFLRSE.
PG BRI ] <1 h 3 1, P70 BMI, LK 7JS OGTT FPG, OGTT 2hPG. HbA, . SDBG. NEGE /K& THHRSHE
WU, ZREFIFE L (P<0.05), SHCHIER A, WG Az, sbir BN EE(TC), KEEIRE
M EEE(LDL-C) . HH = F& (TG) /K -2 i s, 1 v % i 2 11 I B (HDL-C) 7K T BH i B 41K (P<0.05) . £ 7T logistic
BUEATZE R R, =35 2 . PEAIRRSOE S . ZAIRE R K R>30% . #5325 FIAYT . TG>4.03 mmol/L, LDL-C
>3.69 mmol/L. TC>6.34 mmol/L. HDL-C<1.89 mmol/LJ& GDM &3 P2 e B C i = B b ST fE B X R (P<0.05) . 432 H AR
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Correlation between maternal blood lipid levels from mid-to-late pregnancy and postpartum glucose
metabolism disorders in patients with gestational diabetes mellitus
Huang Yu-Lin
Department of Obstetrics and Gynecology, the Fourth Affiliated Hospital of Nanjing Medical University, Nanjing, Jiangsu 210031, China
[Abstract] Objective To explore the correlation between maternal blood lipid levels from the mid-to-late pregnancy and
postpartum abnormal glucose metabolism in patients with gestational diabetes mellitus (GDM). Methods A total of 180 GDM
patients admitted to the Fourth Affiliated Hospital of Nanjing Medical University from January 2018 to January 2023 were included.
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Based on the results of the 75-g oral glucose tolerance test (OGTT) performed 2 months postpartum, GDM patients were divided
into abnormal glucose metabolism group (n=55) and normal glucose metabolism group (n=125). Univariate analysis was used to
compare general data [age, family history of diabetes, gestational weight gain rate, insulin therapy, smoking history, education level,
parity, history of adverse pregnancy outcomes, postpartum body mass index (BMI), breastfeeding, postpartum daily exercise time],
blood pressure (diastolic and systolic blood pressure), laboratory indicators [OGTT fasting blood glucose (OGTT FPG), OGTT
2-hour plasma glucose (OGTT 2hPG), white blood cell count, red blood cell count, hemoglobin, platelet count, glycosylated
hemoglobin (HbA,,), standard deviation of blood glucose (SDBG), number of euglycemic excursions (NEGE)], and blood lipid levels
in the mid-to-late pregnancy between the two groups. Multivariate logistic regression was employed to identify independent risk
factors for postpartum abnormal glucose metabolism in GDM patients, followed by clustering analysis of these factors. Stratified
interaction analysis was conducted to examine the relationship between gestational lipid levels and glucose metabolism indicators.
The association between late-pregnancy lipid levels and postpartum glucose metabolism status was further explored using restricted
cubic spline (RCS) method. Additionally, after 1: 1 propensity score matching (PSM) of the GDM patients, multivariate logistic
regression analysis was performed to identify independent risk factors affecting postpartum abnormal glucose metabolism in GDM
patients. Results The incidence of postpartum abnormal glucose metabolism among 180 GDM patients was 26.2% (55/180).
Compared with the normal glucose metabolism group, the abnormal glucose metabolism group had a higher proportion of individuals
aged =35 years, those with a family history of diabetes, a gestational weight gain rate =30%, those requiring insulin therapy, those who
breastfed, those with postpartum daily exercise <1 hour, as well as higher postpartum BMI, OGTT FPG, OGTT 2hPG, HbA,, SDBG,
and NEGE levels (P<0.05). Compared with the normal glucose metabolism group, the abnormal group had significantly higher levels of
total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), and triglycerides (TG), and significantly lower levels of high-density
lipoprotein cholesterol (HDL-C) in the mid-to-late pregnancy (P<0.05). Multivariate logistic regression identified the following as
independent risk factors for postpartum abnormal glucose metabolism (P<0.0S): age >3$ years, family history of diabetes, gestational
weight gain rate 230%, insulin therapy, TG >4.03 mmol/L, LDL-C >3.69 mmol/L, TC >6.34 mmol/L, and HDL-C <1.89 mmol/L.
Stratified interaction analysis showed that the levels of TC, TG, LDL-C, and HDL-C remained significantly correlated with HbA ,
SDBG, and NEGE after model adjustment (P<0.05). RCS analysis indicated that late-pregnancy TC, TG, and LDL-C levels were
negatively correlated with postpartum glucose metabolism, whereas HDL-C level was positively correlated with postpartum glucose
metabolism. After PSM, multivariate logistic regression confirmed that TG >4.03 mmol/L, LDL-C >3.69 mmol/L, TC >6.34 mmol/L,
and HDL-C <1.89 mmol/L remained independent risk factors for postpartum glucose metabolism abnormalities in GDM patients
(P<0.0S). Conclusions Postpartum abnormal glucose metabolism in GDM patients is significantly associated with blood lipid
levels during pregnancy. Close monitoring of blood lipid levels in the clinical management of GDM may help reduce the risk of
postpartum glucose metabolism disorders.
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Tab.1 Comparison of general information between two groups of GDM patients

TiH BEIRHE % 4 (n=125) WA S5 20 (n=55) X/t P
AR [1511(%) ] 8.914 0.003
>35% 31(24.8) 26(47.3)
<35% 94(75.2) 29(52.7)
R PRI 0% 5 (1] (%) ] 7.530 0.006
= 39(31.2) 29(52.7)
w 86(68.8) 26(47.3)
W2 A B2 [451] (%) ] 0.164 0.686
= 43(34.4) 12(21.8)
w 82(65.6) 43(78.2)
SCAGFREE[f5](%)] 0.091 0.764
mh UL 72(57.6) 33(60.0)
IR AR 53(42.4) 22(40.0)
TR [511(9%)] 0.083 0.774
2z 63(50.4) 29(52.7)
o= 62(49.6) 26(47.3)
AR [61(%) ] 0.396 0.529
b 12(9.6) 7(12.7)
w 113(90.4) 48(87.3)
77 J5 BMI(kg/m? %s) 22.81+2.91 27.85+2.74 10.866 <0.001
2R T AR [ (%) ] 7.561 0.006
>30% 41(32.8) 30(54.6)
<30% 84(67.2) 25(45.4)
[ 5 RIRTT [61(%)] 7.111 0.008
2 46(36.8) 32(58.2)
= 79(63.2) 23(41.8)
BEFLIES (1] (%)] 11.724 0.001
P 92(73.6) 26(47.3)
® 33(264) 29(52.7)
7 I B R BRI TR [ £51] (%) ] 4019 0.045
>1h 68(54.4) 21(38.2)
<lh 57(45.6) 34(61.8)
Wi i (mmHg, X+s) 111.00+10.00 12.00+10.00 0.618 0.537
#P5K HE (mmHg, xts) 66.00+10.00 69.00+10.00 1.854 0.065
OGTT FPG(mmol/L, ¥+s) 11.60+2.91 13.48+3.28 3.838 <0.001
OGTT 2hPG(mmol/L, %+s) 6.40+1.10 10.70+3.20 12.372 <0.001
H AR (x10°/L, xts) 9.05+1.75 9.10%1.65 0.183 0.855
LT AN (x10"2/L, %£s) 3.95+0.30 4.00+0.25 1.081 0.281
4T H (g/L, %ts) 122.00+11.00 120.00+10.00 1.154 0.250
I/ MR (x10°/L, ) 214.00+32.00 216.00+28.00 0.401 0.689
HbA, (%, %+s) 6.78+0.61 7.28+0.68 4.889 <0.001
SDBG(mmol/L, #+s) 1.79+0.21 2.5340.24 20.832 <0.001
NEGE(mmol/L, #+s) 3.13+0.30 4.01+0.31 17.945 <0.001

GDM. SEURGIFE A ; BML RE 5% OGTT FPG. A4 i it 30 5 I LW s OGTT 2hPG. F A 5% 2 h LA HbA . HEAL I
£L4E; SDBG. IilAHFRIER: ; NEGE. MM 44T

HDL-C<1.89 mmol/L J& GDM & = Ja B F % Y  2hPG. HbA,.. SDBG. NEGE XX GDM M # 1= 5 f
ST G B % (P<0.05), 177 J5 BMI. OGTT FPG AR5 # JoHH 52 (P>0.05) (% 3).
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Tab.2 Comparison of blood lipid levels during pregnancy between two groups of GDM patients (mmol/L, x+s)

- TC LDL-C HDL-C

2l 26 ZErh i) ZE g Zf il Z G Z i Z
G IE H 4H (n=125) 5.32+1.11 6.11£1.21 2.37£0.91 3.88+0.92 2.88+0.70 3.620.41 1.63+0.48 1.97+0.48
BRI 5 41 (n=55) 5.69+1.07  6.56+1.40 3.10+1.06 4.18+0.89  3.11+0.75  3.77+0.47 1.47+0.47 1.80+0.38
t 2.083 2.189 4.709 2.035 1.987 2.160 2,073 2.324
P 0.039 0.030 <0.001 0.043 0.049 0.032 0.040 0.021

GDM. R URIABE T ; TC. MHE L, TG. Hh=1%; LDL-C. X% N5 M NH R, HDL-C. 15 %5 B A% 1 I ] s

3 SN GDM BH 7 A R 10 22 K 3K logistic [F11H
i
Tab.3  Multivariate logistic regression analysis of postpartum

glucose metabolism abnormalities affecting GDM patients

ALt B SE Waldy P OR  95%CI

AEHR 0.195 0.128 2315  0.047 1215 1.051~1.913
WEPRIR S 0.257 0216 1415  0.032 1.293 1.062~1.857
)5 BMI 0462 0.521 0.788 0.374 1.588 0.572~4.409
ZRTERK R 0198 0.157 1.591  0.045 1.219 1.049~1.899
[l 29T 0.310 0.196 2.497  0.027 1.363 1.123~2.009
BEZLIESR -0.523 0.288 3292 0.070 0.593 0.337~1.043

72 e R R MR ] —0.543 0295 3.388  0.065 0.581 0.326~1.036

OGTT FPG 0.484 0.345 1.965 0.161 1.622 0.825~3.189
OGTT 2hPG 0.710 0.403 3.100 0.078 2.033 0.923~4.479
HbA, 0.618 0.475 1.692 0.194 1.855 0.731~4.706
SDBG 0.880 0.529 2.768 0.096 2.411 0.855~6.800
NEGE 0.682 0.589 1.339 0.246 1.977 0.620~6.272
TC 0.993 1.172 0.718  0.011 2.699 1.520~2.996
TG 1.280 1.14S 1.250 <0.001 3.598 2.252~3.979
LDL-C 1.016 0.895 1.288 0.006 2.761 1.635~2.898
HDL-C —0.362 0.452 0.643 <0.001 0.696 0.581~0.889

GDM. W WR AN IR 5 B AEAR Ak Il 2R 4K SE. Am il i ;
OR. WK He s 95%CL 95% {7 X [1]; BML IATEHE4L; OGTT FPG.
IR R I 25 I MW s OGTT 2hPG. i 2 B i HH iR 3 2 b Ifiy
s HbA . BHLIMLTE s SDBG. il bR ; NEGE. ilFE )
Wik TC. MR ; TG. Hil =HE; LDL-C. {43 1 I8 8 (A HH [F
Fi; HDL-C. 5 %5 B H 85 1 I [ e

X SL GRS N R AT A AT, AR R,
AR =3s % PEA BRI R . IR E R
>30%., 2B RIGIT . BTG, M LDL-C, #TC,
fi& HDL-C 7K 7 2 5 7 Jm Bl A 5 % % D) A o6
(OR=23.468, 95%CI 1.883~174.328, P<0.05); %y
KR TR, GDM A e i Qi 5 o & A b
LRV AIS N QR R DI TR P =2 S R R i o
M (y$=45200, P<0.001, fff#1).

2.4 GDM B LR AK-F- SRR 2R
SHEZHAGK T A R BN, AR EOER R
TG. TC. LDL-C. HDL-C 7K ¥ 5 HbA,.. SDBG,

NEGE W] i AH I (P<0.05) 5 £ PRI H% J (R A0 1 IS
#2), 53R E/RTC, TG, LDL-C, HDL-C /KF5
HbA,.. SDBG. NEGE /5 i #3¢(P<0.05); #—4
S X HERIAE (P ) T, GPRBRHERNEA
0 TC, TG, LDL-C, HDL-C 5 HbA,.. SDBG,
NEGE Z [B] Y JC 58 (P ;<0.05) (7 4)

2.5 GDM & 47 BRI 1M G A5 77 Je B ) 52
I EFR  RCSIEHT /R, GDM M & 42 0 i 78
TG=4.03 mmol/L . TC=6.34 mmol/L. LDL-C=3.69 mmol/L
B2 o 5 — KR, 5277 E i 2
iA1= ; HDL-C=1.89 mmol/L i}, iz MIAH —5%
KE, S5/7@r-E e (& ).

2.6 PSMJ5 GDM i & 77 o AR 58 1 R R M
ZINE M R PEPE > P R 1:1 DURE, DU
B 39 X%, W4l GDM B F — B 7Rl R 25 S5 1 TG
Guiterag X(P>0.05, MiF2), AL, ZHE
logistic [ M4 B 78, TG=4.03 mmol/L., LDL-C
>3.69 mmol/L. TC>6.34mmol/L. HDL-C<1.89 mmol/L
525 GDM R 77 5 WA S5 Al 7 fa s PR R
(P<0.05, #5).

3 it it

GDM A HEURI B UL A AR A i 36 IR FE AN ]
(A A AR O S, (L EL R A o TR PIL e oA 58 4 1)
B2 SRR i 2 A BRI X A T, HL Rl
JAREm, HARNEFEMFRIREGER . HREE . R
e DA 2 4520 I B A, o JB 5% 3R U TR
PR 22 B2 U B0 HE S TR R B A e ) T, il
RN BRI G, SEOBEIR AL, A WF
SRAER N, 180 1] GDM B R, 55077 A LA
RS, KA K 262%, H#ER GDM BHE TG K
AR S RS e . R, AT A 5 GDM
27 e BRI SR PR DG R 2R, SR BBURE I 1) T
Tt , HA EERIGRE L.

s, GDM AR AR 5£
Tt R 2 AR S AT 9 8 1 B PR 2R M 1 ke 22 S 1k
SR 2, E— AT L It logistic [FIH 40 M, & BRAE



Tab.4 Hierarchical interaction analysis of the relationship between blood lipid levels and glucose metabolism indicators
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R4 DEZERLE T GDM B IR KF- SR U C R

oy HDbA,, SDBG NEGE P
B(95%CI) P B(95%CI) P B(95%CI) P
TG
R IR 0.986(1.481~2.953) 0.008 1.057(1.760~2.947) 0.003 0.749(1.760~2.947) 0.011 0.002
iR 1 1.006(1.527~3.201) 0.00$ 1.075(1.829~3.218) <0.001 0.841(1.829~3.218) 0.007  <0.001
BT 2 1.038(1.549~3.527) 0.002 1.231(1.877~3.776) <0.001 1.099(1.877~3.776) 0.003  <0.001
TC
AAL IEAR L 0.485(1.543~1.954) 0.037 0.604(1.568~1.973) 0.016 0.635(1.568~1.973) 0.015 0.007
AL 1 0.587(1.545~2.147) 0.032 0.659(1.623~2.364) 0.013 0.696(1.623~2.364) 0.010  <0.001
A 2 0.694(1.589~2.368) 0.003 0.783(1.658~2.789) 0.002 0.899(1.658~2.789) 0.001  <0.001
LDL-C
RBEIEALAY 0.566(1.671~2.147) 0.029 0.601(1.573~2.154) 0.023 0.693(1.573~2.154) 0.017 0.013
i 1 0.599(1.809~2.289) 0.024 0.695(1.775~2.300) 0.011 0.800(1.775~2.300) 0.008 0.003
i 2 0.640(1.850~2.421) 0.017 0.848(1.812~2.533) 0.008 1.021(1.812~2.533) 0.004  <0.001
HDL-C
RIEIEARAY -0.172(0.543~0.675) 0.021 -0.172(0.638~0.885) 0.012 -0.211(0.638~0.885) 0.009 0.006
A 1 —0.120(0.710~0.899) 0.014 —0.090(0.754~0.953) 0.007 -0.132(0.754~0.953) 0.002  <0.001
[izip) —0.104(0.778~0.923) <0.001 —0.064(0.811~0.981) <0.001 -0.093(0.811~0.981) <0.001  <0.001
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Tab.S  Analysis of related risk factors after propensity score
matching (PSM)

AR B SE  Waldy P OR 95%CI
TC 1.00S 1148 0767 0007 2733 1477~3.002
TG 1283 1122 1307 <0001 3.607 2.248~3.985
LDL-C 1.020 0.887 1323 0003 2774 1.621~2.906

HDL-C  -0330 0423 0.608 <0.001 0.719 0.547~0.898
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