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Abstract: [Objective] To determine the serum lipid levels during different trimesters of pregnancy and investigate
their relation with pregnancy complications.[ Methods] The study recruited 1 017 pregnant women who were examined and
delivered in the First Affiliated Hospital of Sun Yat—sen University between January 2018 and August 2018. Serum lipid
levels during different trimesters of pregnancy were reviewed. Univariate and multivariate logistic regression models were
used to analyze the risk factors of pregnancy complications and the relation between lipid levels and pregnancy complica-
tions. The threshold values of lipid levels during pregnancy were determined based on the 95th percentile. [ Results] Total
lipid levels during pregnancy increased, with triglyceride (TG) levels increasing the most. Age, pre—pregnancy body mass
index (p—BMI) and lipid levels were associated with pregnancy complications. In the second and third trimesters, the in-
creased level of TG and decreased level of high—density lipoprotein cholesterol (HDL-c) were correlated with increased
risk of pregnancy complications. The threshold values of lipid levels during pregnancy in our hospital were total cholesterol

(TC) <6.09 mmol/L, TG<2.39 mmol/L., HDL-c>1.17 mmol/L. and low—density lipoprotein cholesterol (LDL-c) <

Y5 B #5:2021-07-09

EEWHE:[FH K HE &R 50 H (2018YFC1314100) 5 1 il K 2% 5010 1 K BF 58 5 H (2017001) 5 7~ JH T #4231 %) 1 H
(201803010101)

PEE B G B, 5128 BFSE 5 1)« SRR B , E-mail : yueshf@mail2.sysu.edu.cn; B, @A VER , WFFE 7 0] - B PR KA
PRI , E-mail : caoxp@mail sysu.edu.cn



554 WL, 55 AN TR 2R (5 AR R A 1 56 2R 763

3.61 mmol/L in the first trimester; TC<7.80 mmol/L., TG<3.51 mmol/L, HDL—-c>1.38 mmol/L. and LDL—c<4.73 mmol/L in
the second trimester; TC<8.50 mmol/L, TG<5.61 mmol/L., HDL—-c>1.28 mmol/L and LDL-c<5.25 mmol/L in the third tri-

mester. [Conclusions] Lipid levels vary with the stage of pregnancy. In the second and third trimesters of pregnancy, the

increased level of TG and decreased level of HDL—c are associated with increased risk of pregnancy complications.

Key words: maternal lipid levels during pregnancy ; reference range; pregnancy complications
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Table 1 Basic characteristics of the pregnant women

[x+s,n(%)]

Without adverse outcomes

With adverse outcomes

(n=644) (n=374) tx r
Maternal age /year 31.97+4.64 33.52+4.75 -5.712 <0.001
p—BMI/ (kg/m?) 20.71+2.60 22.10+2.96 -7.38 <0.001
<185 128(19.9) 34(9.1)
18.5-24 430(66.8) 258(69.0)
24-28 79(12.3) 65(17.4)
>28 7(1.0) 17(4.5)
Gravidity/ times 2.19+1.16 2.24+1.26 -1.232 0.087
Parity/ times 1.44+0.56 1.47+0.59 -1.886 0.060
Primiparity
Yes 328(50.9) 205(54.8) 1.487 0.223
No 316(49.1) 169(45.2)
Previous cesarean delivery 168(53.2) 99(58.6) 1.441 0.230
Economic income/yuan 0.530 0.467
<10 000 120(18.6) 63(16.8)
>10 000 524(81.4) 311(83.2)
Occupations 6.031 0.197
Intellectuals and technical professionals  138(21.4) 80(21.4)
Individual household 13(2.0) 7(1.9)
Civil servants and office staff 420(65.3) 228(61.0)
Unemployment 11(1.7) 5(1.3)
Others 62(9.6) 54(14.4)

p—BMI: pre—pregnancy body mass index. P value indicates a significant difference between the without adverse outcome group and the with ad-

verse outcomes group.
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Table 2 Serum lipids in pregnant women during different trimester

- Percentile
Trimester ks

5% 95%
TC/ (mmol/L) First (n=101) 4.84+0.83 3.51 6.09
Second (n=917) 6.08+1.05 4.40 7.80
Third (n=843) 6.45+1.24 4.62 8.50
TG/ (mmol/L) First (n=101) 1.41+0.52 0.74 2.39
Second (n=917) 2.13+0.80 1.19 3.51
Third (n=843) 3.20+1.43 1.66 5.61
HDL-c/ (mmol/L) First (n=101) 1.73+0.33 1.17 2.24
Second (n=917) 1.93+0.35 1.38 2.54
Third (n=843) 1.83+0.39 1.28 2.45
LDL-¢/ (mmol/L) First (n=101) 2.72+0.53 1.85 3.61
Second (n=917) 3.45+0.73 2.32 4.73
Third (n=843) 3.77+0.84 2.51 5.25

TC: total cholesterol; TG: triglycerides; HDL-C: high—density lipid cholesterol; LDL-C: low—density lipid cholesterol.
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mmol/L, HDL~c >1.38 mmol/L, LDL~c < 4.73 mmol/L;
213 : TC<8.50 mmol/L, TG<5.61 mmol/L, HDL—c >
1.28 mmol/L, LDL-¢<5.25 mmol/L.
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Fig.1 The changing curve of lipids level during pregnancy
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Table 3 Univariate logistic regression analysis of adverse pregnancy outcomes
Factors b S, Wald x* P OR OR 95%Cl
Maternal age 0.080 0.014 31.12 <0.001 1.083 (1.053, 1.114)
p—BMI 0.165 0.025 44.96 <0.001 1.180 (1.124,1.238)
Gravidity 0.091 0.066 1.890 0.169 1.094 (0.962, 1.246)
Parity 0.181 0.149 1.484 0.223 1.198 (0.896, 1.604)
Previous cesarean delivery 0.363 0.225 2.595 0.107 1.438 (0.924, 2.236)
Economic income -0.072 0.171 0.177 0.674 0.931 (0.666,1.301)
Occupations
Intellectuals and technical professionals — — 4.356 0.360 — —
Individual household -0.183 0.294 0.386 0.534 0.833 (0.468, 1.482)
Civil servants and office staff 0.033 0.701 0.002 0.963 1.033 (0.261, 4.081)
Unemployment 0.592 0.554 1.142 0.285 1.808 (0.610, 5.355)
Others 0.491 0.309 2518 0.113 1.633 (0.891, 2.992)
First trimester
TC 0.548 0.248 4.883 0.027 1.730 (1.064, 2.813)
TG 0.958 0.419 5.219 0.022 2.606 (1.146, 5.924)
HDL-c -0.118 0.590 0.040 0.842 0.889 (0.280, 2.286)
LDL-c 0.842 0.384 4.803 0.028 2.321 (1.093, 4.927)
Second trimester
TC -0.040 0.063 0.403 0.526 0.961 (0.850,1.086)
TG 0.562 0.091 37.893 <0.001 1.755 (1.467,2.099)
HDL-c -0.602 0.195 9.561 0.002 0.548 (0.374, 0.803)
LDL-c 0.037 0.090 0.168 0.682 1.038 (0.870, 1.238)
Third trimester
TC -0.140 0.056 6.284 0.012 0.869 (0.779, 0.970)
TG 0.178 0.049 12.908 <0.001 1.194 (1.084, 1.316)
HDL-c -0.309 0.175 3.126 0.077 0.734 (0.521, 1.034)
LDL-c -0.208 0.083 6.267 0.012 0.812 (0.690, 0.956)

OR: odds ratio; Cl: confidence interval; GDM: gestational diabetes mellitus; HDP: hypertensive disorders of pregnancy; PE: preeclamp-

sia; TC: total cholesterol; TG: triglycerides; HDL-C: high—density lipid cholesterol; LDL-C: low—density lipid cholesterol. The model was estab-

lished by univariate logistic regression.
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Table 4 Multiple logistic regression analysis of adverse pregnancy outcomes in the second trimester of pregnancy

Outcomes Factors b S, Wald y* P OR OR 95%CI
GDM Intercept -8.036 1.007 63.737 <0.001 — —
Maternal age 0.066 0.018 13.557 <0.001 1.068 (1.031, 1.106)
p-BMI 0.165 0.029 32.374 <0.001 1.180 (1.114, 1.248)
TG 0.425 0.097 19.288 <0.001 1.530 (1.266, 1.850)
HDL-c 0.058 0.240 0.058 0.809 1.060 (0.662, 1.697)
HDP Intercept -5.458 1.754 9.680 0.002 — —
Maternal age 0.054 0.033 2.759 0.097 1.056 (0.990, 1.125)
p-BMI 0.118 0.048 5.954 0.015 1.125 (1.023, 1.237)
TG 0.042 0.155 0.072 0.789 1.042 (0.769, 1.412)
HDL-c ~1.040 0471 4.870 0.027 0.354 (0.140, 0.890)
PE Intercept -3.692 2.381 2.405 0.121 — —
Maternal age 0.084 0.044 3.612 0.057 1.087 (0.997, 1.185)
p-BMI ~0.014 0.072 0.040 0.841 0.986 (0.856, 1.135)
TG 0.179 0.175 1.051 0.305 1.196 (0.849, 1.684)
HDL-c -1.519 0.658 5.331 0.021 0.219 (0.060, 0.795)
Preterm birth Intercept -3.091 1.050 8.662 0.003 — —
Maternal age 0.028 0.020 1.980 0.159 1.028 (0.989, 1.069)
p-BMI 0.031 0.032 0.924 0.336 1.031 (0.969, 1.098)
TG 0.310 0.097 10.198 0.001 1.363 (1.127, 1.649)
HDL-c ~0.645 0.265 5.924 0.015 0.524 (0.312.0.882)
Macrosomia Intercept -8.175 2.173 14.148 <0.001 — —
Maternal age -0.080 0.043 3.526 0.060 0.923 (0.849, 1.004)
p-BMI 0.223 0.059 14.459 <0.001 1.250 (1.114, 1.402)
TG 0.162 0.209 0.601 0.438 1.176 (0.780, 1.773)
HDL-c 1.051 0.539 3.804 0.051 2.860 (0.995, 8.223)

b: standardized regression coefficients; S, : standard error; 95% CI:95% confidence intervals; TG: triglycerides; HDL-C: high—density lipid

cholesterol; GDM : gestational diabetes mellitus; HDP: hypertensive disorders of pregnancy; PE: preeclampsia; The model was established by mul-

tiple logistic regression.
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Table 5 Multiple logistic regression analysis of adverse pregnancy outcomes in the third trimester of pregnancy

Outcomes Factors b S, Wald x* P OR OR 95%CI
GDM Intercept ~7.177 1.018 49.746 <0.001 — —
Maternal age 0.064 0.019 11.628 0.001 1.066 (1.028, 1.106)
p-BMI 0.183 0.031 34.086 <0.001 1.200 (1.129, 1.276)
TC 0.050 0.216 0.053 0.817 1.051 (0.688, 1.606)
TG 0.140 0.065 4.694 0.030 1.150 (1.013, 1.306)
HDL-c -0.050 0.179 0.079 0.779 0.951 (0.670, 1.350)
LDL-c -0.227 0.309 0.538 0.463 0.797 (0.435, 1.461)
HDP Intercept -6.683 1.567 18.197 <0.001 — —
Maternal age 0.024 0.030 0.641 0.423 1.024 (0.966, 1.087)
p-BMI 0.200 0.045 19.253 <0.001 1.221 (1.117, 1.335)
TC -0.635 0.375 2.866 0.090 0.530 (0.254, 1.105)
TG -0.058 0.122 0.229 0.633 0.944 (0.744, 1.197)
HDL-c 0.155 0.174 0.794 0.373 1.168 (0.830, 1.642)
LDL-c 0.743 0.549 1.834 0.176 2.102 (0.717, 6.161)
PE Intercept -3.264 2.043 2.554 0.110 — —
Maternal age 0.012 0.038 0.102 0.749 1.012 (0.939, 1.092)
p-BMI 0.083 0.061 1.858 0.173 1.086 (0.964, 1.224)
TC 0.236 0.697 0.115 0.735 1.267 (0.323, 4.966)
TG -0.221 0.186 1.416 0.234 0.801 (0.556, 1.154)
HDL-c ~1.703 0.881 3.737 0.053 0.182 (0.032, 1.024)
LDL-c 0.013 0.890 <0.001 0.988 1.013 (0.177, 5.801)
Preterm birth Intercept ~2.464 1.173 4415 0.036 — —
Maternal age 0.028 0.020 1.982 0.159 1.028 (0.989, 1.069)
p-BMI 0.012 0.034 0.118 0.731 1.012 (0.947, 1.081)
TC 0.009 0.094 0.009 0.925 1.009 (0.840, 1.212)
TG 0.002 0.065 0.001 0.981 1.002 (0.882, 1.137)
HDL-c -0.773 0.336 5.282 0.022 0.462 (0.239, 0.892)
LDL-c 0.102 0.122 0.694 0.405 1.107 (0.872, 1.406)
Macrosomia Intercept ~4.129 2.467 2.801 0.094 — —
Maternal age -0.121 0.053 5.297 0.021 0.886 (0.799, 0.982)
p-BMI 0.155 0.071 4813 0.028 1.167 (1.017, 1.340)
TC -0.171 0.467 0.134 0.714 0.843 (0.337, 2.106)
TG 0.203 0.090 5.100 0.024 1.225 (1.027, 1.460)
HDL-c 0.202 0.272 0.549 0.459 1.223 (0.717, 2.086)
LDL-c -0.155 0.284 0.297 0.586 0.857 (0.491, 1.494)

b: standardized regression coefficients; S, : standard error; 95% CI:95% confidence intervals; TC: total cholesterol; TG: triglycerides; HDL~
C: high—density lipid cholesterol; LDL-C: low—density lipid cholesterol; GDM: gestational diabetes mellitus; HDP: hypertensive disorders of

pregnancy; PE: preeclampsia; The model was established by multiple logistic regression.
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