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Association between the lipid accumulation product and gestational diabetes
mellitus and its predictive value for pregnancy outcomes
PENG Ligin' ,CHEN Fufang” , TAO Longfang' , WANG Jie' , WANG Hualing'
(1. Department of Obstetrics ;2. Department of Eugenics and Prenatal Care ,Leshan Maternal and
Child Health Hospital ,Sichuan Leshan 614000 ,China)

[ Abstract | Objective To investigate the predictive value of the lipid accumulation product (LAP) in early pregnancy for adverse
pregnancy outcomes and to explore the mediating mechanisms through glucose metabolism indicators. Methods A prospective study
enrolled 316 pregnant women in early pregnancy (6-127° weeks of gestation) who established prenatal care and underwent routine
antenatal examinations at the Obstetrics Clinic of Leshan Maternal and Child Health Hospital between January 2022 and November
2024. Baseline data including pre-pregnancy body mass index (BMI), waist circumference, and triglyceride (TG) levels were
collected to calculate LAP, and pregnancy outcomes were followed up until delivery. Participants were divided into the adverse
pregnancy outcome group (n=114) and the normal pregnancy outcome group (n=202) according to the occurrence of adverse
pregnancy outcomes. General characteristics and early pregnancy laboratory serological indicators were compared between the two
groups. Logistic regression analysis was performed to assess the independent association between early pregnancy LLAP and
pregnancy outcomes. Multivariable regression analyses were conducted to examine the associations between early pregnancy LAP
and glucose metabolism related indicators. Restricted cubic spline models were used to evaluate the dose-response relationship

between early pregnancy LAP and pregnancy outcomes. Mediation effect models were constructed to analyze the effects of early
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pregnancy LAP and glucose metabolism indicators on pregnancy outcomes. Results Compared with the normal pregnancy group.
women in the adverse pregnancy outcome group had significantly higher early pregnancy LLAP, fasting plasma glucose (FPG),
prevalence of gestational diabetes mellitus (GDM) . glycated hemoglobin ( HbAlc), fasting insulin (FINS).and log transformed
homeostasis model assessment of insulin resistance (HOMA-IR) (X*/t¢ ranging from 4. 974 to 35. 889, P <C0. 05), whereas log
transformed homeostasis model assessment of -cell function (HOMA-B) was significantly lower (z=—4,078,P<C0. 05). Logistic
regression analysis showed that early pregnancy LLAP was independently associated with pregnancy outcomes (OR = 1. 553,
95%CI:1. 296-2. 617, P << 0. 05), and a significant trend was observed across increasing LAP quintiles (P, yoq << 0. 05).
Multivariable regression analyses indicated that early pregnancy LAP was an independent predictor of increased FPG, HbAlc,
FINS.and log HOMA-IR (8<<0) ,decreased log HOMA-B (8<C0) ,and elevated risk of GDM (P <C0. 05). FPG.HbAlc, FINS, log
HOMA-IR,and log HOMA-8 mediated 16.30% ,12.45%,15.61%,12.29% ,and 11. 75% .respectively,of the association between
early pregnancy LAP and pregnancy outcomes,indicating partial mediation effects. Conclusion The LLAP in early pregnancy not only
directly increases the risk of adverse pregnancy outcomes but also indirectly affects pregnancy outcomes by elevating blood glucose
levels,exacerbating insulin resistance,and increasing the risk of GDM, making it an important early predictive marker for adverse
pregnancy outcomes.
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Table 1 Comparison of generaldata between the normal pregnancy group and the adverse pregnancy group [ x =s5,n(%) ]

— MR IE % EYRH (n=202) ANRERI (n=114) X/t P
() 29.6743.29 30.5243. 64 2.122 0. 035
U R 3 (ke 13.29+4. 16 13.06+4.08 0.475 0.635
U PR AT BMI(kg/m?) 22,1042, 25 23.494+3. 16 4.539 <<0. 001
53 7 5 1.972 0. 160

i E e 113(55. 94) 73(64.04)

7 38 89(44.06) 41(35.96)
/¢ 9) 2.548 0.110

=2 52(25.74) 39(34. 21)

<2 150(74. 26) 75(65.79)

T

46



EURVESY B P & a4 4 R AT R Vol. 37 No. 1

2026 4F 1 H Chinese Journal of Woman and Child Health Research Jan. 2026
(2 130
— TR IE# IR (n=202) ANRIERA (n=114) X/t P
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IREE A Il 4,891 0.027
P 28(13.86) 27(23.68)
w5 174(86. 14) 87(76.32)
LDL-C(mmol/L) 3.6540.58 4.26+0.65 8.591 <20. 001
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Table 2 Comparison of early pregnancy LAP and glucose metabolism indicators between the two groups [x £ s,n(%) ]

eI IEH AT IR A (n=202) RRIERH (n=111) X%/t P
LAP 35.2845. 34 38.8347. 24 4.974 <0. 001
FPG(mmol/L) 4,45+0.57 5.27+0.83 10. 367 <0. 001
GDM 30(14. 85) 52(45. 61) 35. 889 <0. 001
HbAlc( %) 5.64+0.65 6.83+0.78 14.521 <£0. 001
FINS(U/L) 11.0342. 40 14.2742.53 11. 300 <0. 001
Log HOMA-IR 0.3820. 13 0.61-0. 19 12. 724 <0. 001
Log HOMA-3 2.40+0.78 2.05+0. 64 —4.078 <0. 001
2.3 2 BH LAP ERiRERRIME X4 B XU 38 fin ) PR (P <<0. 05) L IL3& 4.,
WL P<<0. 05 B2 B0 A Logistic [8] 1543 %3 ZEH LAP SEIREBIEXMELOR95%CD]
B I8 A HEBR AR AR R MR IR Z8 I R OE TR 24 Table 3 Association between early pregnancy lipid
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1.553,95%CI:1.296~2. 617, P <C0.05), 5 LAP A5 dik KA AT K IE AL A
B T B QO L #e B LAP B T i (Q, ~ LAP 2.493(1.406~3.579) 1.553(1. 296~2. 617)
Q:) o A R AR URZE Jay UG AL T %5 o s S G 30 A e it LAP Fi 5 i el
2FRE (P 0 <<0.05), WFE 3, Q, (<16.53) 1 1
2.4 BEH LAP 5iE /R EHE AR LB Q,(16.54~28.37)  2.767(1.712~3.809) 2.816(1. 738~4.874)
Yo 2 LAP 16 [ A8 i, 40 5 DL i 45 AL Q,(28.38~38.41)  2.752(1.674~2.914) 2.636(1. 415~2. 852)

Q, (38.42~46.82)

w

igj‘?alg 1:/11\‘ (FPG‘ HbAlC‘ FINS‘ IzOg H()MA*IR‘ 140g L737(1.662~4.795) 2.778(1.678~3.826)

HOMA-R) FIl — 43 248 5 (GDM R 1% i) ly K 48 Q; (=16.83)

w

. 723(1.530~4.776) 2.762(1.673~3.812)

B UEAT 2290 [ I 40 0, 45 L W L R il PR 22 1 Py —0.001 0.005
S S L 22 B LAP AT FPG . HbAlc,FINS, b+ B IE B B OE 4R B GE SR AT BMIL TP ALB. IRZE 14 1L 5

Log HOMA-IR 7t . Log HOMA-B [# it % GDM LDL-C HDL-C.
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Table 4 Multivariable regression analysis of the association between early pregnancy lipid

accumulation product and glucose metabolism indicators

RAL TR AL K IEAE A
BRI 17 RIS 7Y
B/OR(95%CI) P B/OR(95%CI) P
HbAlc LB 4.021(3.759~5.121) <0. 001 3.928(3.651~5.166) 0. 008
FINS LHEEE B 3.672(2.313~4.215) <<0. 001 2.415(1.372~3. 248) 0.018
Log HOMA-IR 2 H U (B 4.869(4.798~4.952) <0. 001 3.648(2.915~4.162) 0.010
Log HOMA-B L EIH B —0.152(—0.218~—0.086) <<0. 001 —0.125(—0.191~—0. 059) 0. 007
FPG B4 EVEI¢:)) 2.951(2.164~4.082) <<0. 001 2.211(1.151~2.746) 0.023
oy
GDM Logistic [f] 4 (OR) 1.721(1. 326~1. 859) <0. 001 2.031(1.520~2.793) 0.018
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Dose-response relationship between early-pregnancy

Fig. 1

lipid accumulation product and adverse pregnancy outcomes
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