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An observational study on serum lipid profile and its changes during gestation in pregnant

women
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[Abstract] Objective:To investigate blood lipid profile and its changes of pregnant women,and to analyze if dyslipidemia occurred
in those who suffered from gestational diabetes mellitus (GDM) or delivery of macrosomia. Methods: Based on the multi-center cohort
study for reference intervals of gestational weight gain, total 516 singleton pregnant women were recruited from Danyang city, Jiangsu
Province into the study for observation on serum lipid profiles during gestation. The general information of the subjects was collected
and serum lipid [triglycerides(TG), total cholesterol(TC), low density lipoprotencholesterol(LLDI-C), and high density lipoproteincholesterol
(HDL-C) ] concentrations were tested in three trimesters of gestation. The complications during gestation and conditions of newborns
were recorded as well. The lipid profiles during gestation were compared between women who delivered macrosomias and who did
not, and between women with GDM and normal pregnancies. The lipid profiles were compared according to pregestational body mass
index (BMI) levels in the first and third trimesters as well. Results; The serum lipid levels increased, the rate of HDL-C/TC decreased,
and the rate of HDL-C/TC increased with progress of gestation in the investigated pregnant women (both P < 0.05). In same stage of
pregnancy, there was little difference in lipid profiles between women who delivered macrosomias and who did not  (both P> 0.05). The
GDM women had higher serum TG level in first and second trimesters than normal pregnancies (both P < 0.05). Women with
pregestational BMI =24 kg/m? were more likely to suffer from dyslipidemia in early pregnancy, and GDM morbidity of them was also
higher than that of women with pregestational BMI<24 kg/m” In our study, there was little difference in lipid profiles among different
pregestational BMI levels in the third trimester. Conclusion: Hypertriglyceridemia in the first and second trimesters may be associated
with higher risk of GDM. The women who are intended to conceive should keep a normal BMI to avoid dyslipidemia in early pregnancy.
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Table 1 General informations of pregnant women and
newborn infants
FEAMF el
Ze|
R (%) 25(24, 27)
ZHAHE (kg) 53(48.7, 59.0)

B (em) 162.0(159.0, 165.0)
ZH1i BMI(kg/m?) 20.18(18.63, 22.06)
ZEAIAE (kg X + 5) 16.59 + 4.34
il

H AR (kg) 3.48(3.20, 3.72)
HEK(em) 50.0(50.0, 51.0)
3L (em) 34.2(33.2, 35.2)

22 EXRJUEEEE KOUHE# & F- 80 5K 0L A

ATEERIUBRE ) 54 77 IE# R LA
LM BEEA L, A& A0 g v B A 4 i 1)
HDL-C /KPR A G5 L, RN FEAR
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Table 2 Longitudinal changes of blood lipid profile in 301 pregnant women among three trimesters [ M(Pys, P;s),n=301]

1) Z i) 2P FAE PE

25 () 8.86(8.00, 10.29) 25.29(24.43, 26.00)* 38.57(38.00, 39.29) ** 28 641.141  <0.001
1L (mmol/L)
TG 0.91(0.73, 1.22) 2.29(1.79, 2.85)* 3.61(2.88, 4.65)*" 824.817 <0.001
TC 4.05(3.66, 4.55) 5.90(5.24, 6.60)* 6.31(5.65, 7.17)** 906.135  <0.001
LDL-C 1.81(1.56, 2.15) 2.81(2.23, 3.28)* 2.98(2.39, 3.62)** 408.631  <0.001
HDL-C 1.51(1.33, 1.72) 1.88(1.68, 2.14)* 1.72(1.50, 1.95)** 208.511  <0.001
A Le s
HDL-C/TC 0.38(0.34, 0.42) 0.32(0.28, 0.36)" 0.27(0.24, 0.31)"* 204749 <0.001
LDL-C/TC 0.45(0.41, 0.49) 0.47(0.42, 0.51) 0.47(0.42, 0.52) 1.980 0.139
LDL-C/HDL-C  1.21(1.00, 1.44) 1.46(1.20, 1.77)" 1.73(1.41, 2.15)" 211344 <0.001

SRR, P < 0.05; 540 EE, P < 0.05,

#®3 GDM ZPASIEEITIRE X ZHMASK R LB

Table 3 Comparison of blood lipid profiles between GDM and normal pregnancies [M( Py, P,s)ilix + s ]

GDM 4 1EH R4 Giiti P{H
Zp I
1%L 15 162
ZEJ () 9.14(8.14, 10.43) 8.86(7.82, 10.14) 7=-0.775 0.438
1L A§ (mmol/L)
TG 0.98(0.90, 1.93) 0.90(0.71, 1.21) Z=-2313 0.021
TC 4.18 + 0.47 4.07 +0.73 1=—0.592 0.555
LDL-C 1.78(1.56, 2.28) 1.79(1.53, 2.15) Z=-0.564 0.573
HDL-C 1.53(1.29, 1.75) 1.50(1.31, 1.72) 7=-0.176 0.860
1L AR FfE
HDL-C/TC 0.38(0.31, 0.40) 0.38(0.33, 0.42) 7=-0.385 0.701
LDL-C/TC 0.44(0.40, 0.48) 0.46(0.41, 0.49) Z=-0.132 0.895
LDL-C/HDL-C 1.15(1.01, 1.53) 1.22(0.99, 1.41) 7=-0.361 0.718
Zr
kit 29 261
ZEJE () 25.14(24.86, 26.21) 25.29(24.43, 26.14) 7=-0.227 0.821
1L A§ (mmol/L)
TG 2.74(2.03, 3.79) 2.29(1.78, 2.86) 7=-2.437 0.015
TC 5.69 + 0.94 5.88 + 1.20 1=0.824 0.411
LDL-C 2.71 £ 0.87 2.84 £ 0.86 t=0.768 0.443
HDL-C 1.79(1.62, 2.03) 1.87(1.63, 2.15) Z=-1.001 0.317
MLAE EeAE
HDL-C/TC 0.33(0.30, 0.35) 0.32(0.28, 0.36) 7=-0.336 0.737
LDL-C/TC 0.47(0.40, 0.52) 0.48(0.43, 0.52) 7=-0.613 0.540
LDL-C/HDL-C 1.44(1.17, 1.61) 1.52(1.23, 1.81) 7=-0.913 0.361
2
1% 38 279
ZafE (JH) 38.29(36.96, 38.89) 38.57(38.00, 39.14) Z=-2.144 0.032
1L (mmol /L)
TG 3.81(3.06, 5.16) 3.44(2.79, 4.53) Z=-1472 0.141
TC 6.12 + 0.99 6.34 + 1.09 t=1.199 0.232
LDL-C 2.83 + 0.91 3.04 £ 0.85 1=1.466 0.144
HDL-C 1.66(1.44, 1.83) 1.74(1.52, 1.96) Z=-1.112 0.266
1L AR FfE
HDL-C/TC 0.28(0.24, 0.31) 0.28(0.24, 0.31) 7=-0.191 0.848
LDL-C/TC 0.46 + 0.09 0.47 + 0.09 1=1.325 0.186
LDL-C/HDL-C 1.64(1.29, 2.12) 1.71(1.41, 2.10) Z=-0.809 0.418
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Table 4 The analysis on GDM risk of pregnant women by hyperlipidemia diagnosed with criterion for common adults

A ik GDM[n(%) ] Naklc! PAH OR fH 95%Cl
ZFRH (n=311)
TG % 9 3(33.30) - 0.006 12.083 2.692~54.228
TG IE# 302 12(4.00)
TC F% 3 0(0) - 1.000 0.951 0.928~0.976
TC IE%# 308 15(4.90)
LDL-C 5% 0 0(0) - - - -
LDL-C 1E% 311 15(4.80)
HDL-C % 7 1(14.30) - 0.295 3.452 0.389~30.660
HDL-C IE# 304 14 (4.60)
Zail] (n=468)
TG F8 250 21(8.40) 4.483 0.034 2.407 1.044~5.551
TG 1IEH 218 8(3.70)
TC S 172 8(4.70) 1.117 0.290 0.639 0.277~1.475
TC % 296 21(7.10)
LDL-C % 40 3(7.50) - 0.728 1.254 0.362~4.339
LDL-C 1E% 428 26(6.10)
HDL-C 5% 7 0(0) - 1.000 0.937 0.915~0.960
HDL-C 1E% 461 29(6.30)
) (n=512)
TG ¥ 443 35(7.90) 1.097 0.295 1.887 0.564~6.313
TG 1% 69 3(4.30)
TC H% 257 16(6.20) 1.075 0.300 0.703 0.360~1.372
TC IE%# 255 22(8.60)
LDL-C % 51 4(7.80) - 0.783 1.069 0.363~3.144
LDL-C IE% 461 34(7.40)
HDL-C 5% 6 0(0) - 1.000 0.925 0.902~0.948
HDL-C IE% 506 38(7.50)

[1.53 (1.38,1.81)mmol/L vs. 1.71(1.49,1.94)mmol/L,
7=-2.353,P=0.019],{H )\ HDL-C/TC lW{EFE , 2 7
TeGeit2E7E L (P > 0.05),
2.3 GDM F-da k5 iE i 44k 4 & F- 11 o fig R 00 Mo A
SIE R IR Z A G, GDM 2210 7E 2 Uz rh
WA E R TG KF-(3¥ P <0.05,3£3),
24 BBHbOREKRILE GDM LymEe £ &
DA S8 B LR 525 B E bR, &5 TG IUAE
R, R R 2.89%, Z i 53.42% , ZE g
86.52%; f& TC IMAEXE . 225 HAR 0.96%, 22 H
36.75% , 22 Wil 50.20% ; = LDL-C Il e 38 . 22 KL
0,29 1 8.55% , 11 9.96% ; ik HDL-C IMLAE
2L RR 2.25% , 22 1.50% , 22 640] 1.17%,
TG . TC S R Esm, LA Ae w2 g H R Ak
1T GDM A& AE R 2 HAA 2 B TR 2 v ] TG
MAESZM A et 2# (K 4) .
2.5 RFEZ8T BMI 528 52 21 B Bouk, 2 oo g K-
I 311 ()4 R R 2 s I B A I T il B, He

ZEHTHE 69 ], AR IEH 193 3], 4 i i F IR
JE 49 1], HLEAS [ 24T BMIT 2548 22 548 1l fE ZKSF |
ZE i AR I e 42 B ) TG LDL,LDL-C/HDL-C ,
LDL-C/TC 7K &5 , i HDL-C #1 HDL-C/TC 7K3F
PP, FEZ R I A 22 A EE A TC J2 LDL-C 7K
SR, {2 HDL-C/TC .LDL-C/TC }% LDL-C/HDL-C
FETXA(F5).
3SR R E R, i 3 4
GDM KA Z i 4l Kk ok 2.9% , 221 BMI
IEHA R 3.1%, 22 M E L] 143% , 2R H 5
PHeE B U (x°=8.458,P=0.015) ., Ib4% 3 HHE KILAH:
ROEF IG5 L (x*=1.186,P=0.553)

3 i i@

3.1 BHR B MR g 6 AL

[ A D58 TE 53 D 22 300 il BR AR F I, K 222k
FHRE T TR B AT LB, 4% B B T T 2 18 AN
], FEERAB A — 35, S AT e . AT R
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Table 5 The blood lipid profile according to preconception BMI in the first and third trimesters [M(Pys,Pss)5ix + s ]

ZEHIHE (n=69) ZEH BMI E# (n=193) ZH B B AL E (n=49) gGits P
TR
ZEJE () 8.86(7.64, 10.29) 8.86(8.00, 10.36) 9.29(8.43, 10.43) ¥=1.879  0.391
IfiLE (mmol/L)
TG 0.87(0.71, 1.14) 0.89(0.71, 1.20) 1.13(0.83, 1.66) X=9.406 0.009
TC(x +s) 4.07 + 0.67 4.07 + 0.73 421 + 044 F=0.965 0.382
LDL-C 1.74(1.44, 2.01) 1.78(1.56, 2.12) 2.09(1.77, 2.47)** X¥=19.856  <0.001
HDL-C(% + 5) 1.60 + 0.26 1.55 + 0.28 1.40 £ 0.24** F=8.379 <0.001
1A% FfE
HDL-C/TC 0.40(0.36, 0.43) 0.38(0.34, 0.42) 0.33(0.28, 0.38)** Y=28.826  <0.001
LDL-C/TC 0.43(0.39, 0.46) 0.46(0.41, 0.50)* 0.49(0.45, 0.57)** X=30.588  <0.001
LDL-C/HDL-C 1.06(0.90, 1.28) 1.22(0.98, 1.44)* 1.49(1.23, 2.02)** X=34.633  <0.001
ZH
Z4 8 (8 38.43(37.14, 39.29) 38.57(38.00, 39.29)  38.43(36.93, 39.14) X=4.427 0.109
IfiL}E (mmol /L)
TG 3.52(2.64, 4.54) 3.62(2.88, 4.50) 3.68(3.03, 4.89) X=1313 0.519
TC 6.77(6.01, 7.40) 6.30(5.64, 7.17) 6.17(5.44, 6.59)* X=8.266 0.016
LDL-C(% £ s) 3.27 £ 0.96 3.09 = 0.88 2.80 + 0.73 F=4.024 0.019
HDL-C 1.75(1.55, 2.02) 1.71(1.48, 1.93) 1.74(1.49, 1.95) X=2.004 0.367
1A% FfE
HDL-C/TC(% + s) 0.27 = 0.05 0.27 + 0.06 0.28 + 0.06 F=1.121 0.327
LDL-C/TC(X £s) 0.48 + 0.07 0.47 £ 0.07 0.45 + 0.07 F=1.857 0.158
LDL-C/HDL-C 1.74(1.50, 2.15) 1.76(1.41, 2.18) 1.55(1.31, 2.03) X=3.486 0.175

SAHHNMELALLILE, "P < 0.05; 52T BMI TEH# 4 LLAE P < 0.05,

PO AT A ] 22 S99 1 i Ak D e i (LB o Ao T
[ —HE 22 1 A i A ) AR A R 3 ) & B RE 4 22 1000k
J& I3 TG . TC .LDL-C X LDL-C/HDL-C {8 3% i
ThE, JUHZEm I TG /K] ik ) 2 FL 4 ) 4
i ,HDL-C N R 2 2 rh i e Tt sy, 2 2 A
A%, SAARTHE  H HDL-C/TC H(H B 2 3] vk
HIEARWT R, 788 GDM 22105 TE % iR # 4%
ZEIA M AR K T-IF , B GDM 3 AEAERL A5 0, 27 16 4
I BRI 272 A 20 AR AE 22 Bk By 3 el A 2 e
ST G | A5 IR AR 2 LB G it 24 25 57
55 ZATAR R, G SR 000 B T v s T I A SR
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Bl REAEAESE Bos , 22 g K & F—E R A
51 AT URIATF RAE KU AR DCE , N 030 15 1.
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ARAZIR B AR 8 2R R A L IR A
ZEH M ARTH S AR R AE R, L S T 57
H AR KT- SR A P e s T ZE M S KA
32 FHd g KR Af A E XL

ABF L E RILEE R 596 E RILE RS 4
1 BE AT A3, A2 1% HDL-C 25 S5 A 48
TER N, R BRI E A RS, {HN HDL-C/

TC HHE , 25010 L, itk b B LRy
5 IE R TR E S W MR A 85 500K

Ye SR B, BERZEBE 7S HDL-C 534 )L
AR RER R UG, BRI AT BT, 22
& PERAIZS IR IS, TG .\ TC .LDL-C . HDL-C —jt
A Logistic [HIHBIRL {{ HDL-C &K T iG#s LY
M7 FUN R -, HDL-C B R, B8 R T AGis )Ly ml
REVERAI, AR IE R M IRAS ST Lotk il
W B S, HDL-C/TC FLAEAE RO A -3 7,
1E A R A A 45 2 300 Lo A B A 2 3ot BR G, HLRE 2
W i LA B i e ), AR, AABFSE TP HDL-
C/TC HoAB Bl Z2 30 3 e i i A, LDL-C/HDL-C [t
EZE BT, AR A —Z2 i A (A B RJLEE R
HEE KJLEEEZ 8 .GDM # 5 iF % % BR 22 8] If:
T,
3.3 ZHb g KF 3t GDM R %R

GDM Z 11 () i RARBURHIE 32 I 800 I P 3R
SR A8 A, T A 0 0 2 R v R R
JIG SR MOE R . 2R R LR A R
B, IR 5 I 2 (8] AT B A AR AR RKOCHK
Baumfeld %5 & LA T AEES AT L 25 15 1000 |
REwEMAEBIRITFHERG , 400 1 AENAEE
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AR AR —28) , GDM & A= 2 4)5 2 22 iy e o A Jh 2 4%
TR, T2 R R 2H A 2 R L S B I R S
W, AR A A A TG 22 0T BB R R
LW GDM J I PR B8 A= X6 HoAE T AR LT 791, 2
HIL TR GDM, Za G Tt e K F- B ik
AN R . AN DRSNS 2 i g K - 22 2
AT BMI 5200, 4% 28 [ B BV 42 o) 1K B 3k 3 0F
BMI %54 ,

AW EE A, B2 22 kR | 22 10 1 g 7K
EAEZ W TR, AR AN W74 22 (LDL-C/HDL-C
FUAE TR ) s 280 e i = ER/KF Rl B S GDM
KA KA X,
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