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Abstract

Study on the relationship between serum lipids, uric acid levels

and preeclampsia in the third trimester of pregnancy

Object:

Abnormal metabolism of blood lipid and uric acid can cause serious adverse
pregnancy outcomes, such as diabetes in pregnancy, acute pancreatitis, pre eclampsia,
preterm labor, fetal growth restriction, fetal distress, macrosomia, and even endanger
the lives of mothers and infants in serious cases. The purpose of this study is to
analyze the levels of blood lipids and uric acid in patients with preeclampsia, compare
them with those of healthy pregnant women, and explore the correlation between the
levels of blood lipids and uric acid in pregnant women in the third trimester of
pregnancy and the occurrence and severity of preeclampsia, so as to guide the
pregnant women with abnormal indicators to conduct adequate prenatal counseling as
soon as possible, so as to promote them to develop healthier habits and lifestyle, and
conduct regular inspections, In order to find and intervene in time at the early stage of
the disease, before causing irreparable damage or even death, and improve the
maternal and infant outcomes.

Methods:

The patients with preeclampsia diagnosed during hospital delivery in the Second
Hospital of Jilin University from January 2019 to December 2022 were selected as the
case analysis group. They were divided into two subgroups: 48 in the preeclampsia
group and 92 in the severe preeclampsia group. 136 normal pregnant women who
delivered at the same time without other complications were selected as the case
control group. The age, parity, height, weight, weight gain during pregnancy,
termination of pregnancy, blood pressure (BP) Blood lipids (TC, TG, HDL-C, LDL-
C, FFA, Lp-a, ApoB, ApoAl, LDL-C/HDL-C, ApoAl/ApoB), uric acid level and
pregnancy outcome (delivery mode, newborn weight, newborn sex, etc.) clinical data

information, and the correlation between the above indicators and the occurrence and
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development of preeclampsia was analyzed by multivariate logistic regression
analysis.
Results:

1. In terms of general data, there were significant differences in BMI and
neonatal weight between pre-eclampsia group and normal pregnancy group (P<0.05);
There were significant differences in gestational weeks, BMI and neonatal weight
between severe preeclampsia group and normal pregnancy group (P<0.05); Compared
with severe preeclampsia group and preeclampsia group, there were statistically
significant differences in gestational weeks and neonatal weight (P<0.05).

2. In terms of blood lipid index and UA, the levels of TC, TG, LDL-C, LDL-
C/HDL-C and UA in preeclampsia group were significantly higher than those in
normal pregnancy group (P<0.05); The levels of TC, TG, LDL-C, LDL-C, HDL-C,
ApoAl, ApoB, LP-a, ApoAl/ApoB, FFA and UA in severe preeclampsia group were
significantly higher than those in normal pregnancy group (P<0.05); There were
significant differences in TC, TG, LDL-C and LDL-C/HDL-C, ApoB, LP-a,
ApoAl/ApoB, FFA and UA between severe preeclampsia group and preeclampsia
group (P<0.05).

3. To explore the multifactor analysis on the occurrence of pre-eclampsia, with
the occurrence of pre-eclampsia as the dependent variable, age, gestational age and
BMI as the control variable, TC, TG, HDL-C, LDL-C, LDL-C/HDL-C, ApoAl,
ApoB, ApoAl/ApoB, LP-a, FFA and UA as the independent variable, and adopt the
method of forward step (likelihood ratio) to screen out the gestational age, BMI, TG,
TC, ApoAl Seven variables of ApoB and UA were used to construct the binary
logistic regression model and ROC curve. It was found that gestational week
(OR=0.730, 95% CI 0.622-0.856, P=0.000<0.05), BMI (OR=1.269, 95% CI 1.158-
1.390, P=0.000<0.05), TG (OR=1.457, 95% CI 1.139-1.863, P=0.003<0.05), TC
(OR=4.533, 95% CI 2.101-9.783, P=0.000<0.05), ApoA1l (OR=0.972, 95% CI 0.959-
0.985, P=0.000<0.05) ApoB (OR=0.968, 95% CI 0.941-0.995, P=0.023<0.05) and
UA (OR=1.006, 95% CI 1.002-1.010, P=0.004<0.05) had statistically significant



effects on preeclampsia. The increase of BMI, TG, TC, UA, ApoB and the decrease of
ApoAl are all risk factors for preeclampsia. When the serum uric acid level is more
than 358.50 umol/, it has certain predictive value for the occurrence of preeclampsia
(P=0.000<0.05, AUC=0.752, 95% confidence interval=0.695 — 0.710), sensitivity
61.4%, specificity 79.4%.

4. To explore the multifactor analysis on the prevalence of preeclampsia, with the
prevalence of preeclampsia as the dependent variable, age, gestational week and BMI
as the control variable, and TC, TG, HDL-C, LDL-C, LDL-C/HDL-C, ApoAl, ApoB,
ApoAl/ApoB, LP-a, FFA and UA as the independent variables, the gestational week,
BMI, TC The five variables of LP-a and FFA were used to construct the binary
logistic regression model and ROC curve. It was found that the gestational week had
statistical significance for the prevalence of preeclampsia (OR=0.642, 95% CI 0.526-
0.784, P=0.000<0.05), indicating that the time of termination of pregnancy was
correlated with the severity of preeclampsia; TC was a risk factor for the severity of
preeclampsia (OR=1.505, 95% CI 1.047-2.165, P=0.027<0.05); When FFA >
0.8mmol/l, it has certain predictive value for the severity of preeclampsia (P=0.028 <
0.05, AUC=0.613, 95% confidence interval=0.517 — 0.709), sensitivity 35.9%,
specificity 87.5%.

Conclusion:

1. Compared with the normal pregnancy group, the levels of TC, TG, LDL-C,
LDL-C and HDL-C in patients with preeclampsia were increased, and further
increased in patients with severe preeclampsia, indicating that these indicators were
related to the occurrence and severity of preeclampsia.

2. LP-a, FFA, ApoB in severe preeclampsia group were significantly higher than
those in preeclampsia group and normal pregnancy group, while ApoAl/ApoB was
negatively correlated with preeclampsia.

3. Uric acid is a risk factor for the occurrence of preeclampsia, and the level of
uric acid gradually increases with the increase of the severity of preeclampsia, which

has certain predictive value for the occurrence of preeclampsia.
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4. In multivariate regression analysis, BMI, TC, TG, ApoAl, ApoB are the risk
factors of preeclampsia; TC is a risk factor for the severity of preeclampsia. FFA has
certain predictive value for the severity of preeclampsia, and its dynamic changes
should be monitored.

5. Compared with pre-eclampsia group and normal pregnancy group, patients
with severe pre-eclampsia have a higher risk of premature infants and low birth

weight infants.

Keywords:
Preeclampsia, Severe preeclampsia, BMI, Blood lipids, Free fatty acids, Uric

acid, Bile acids
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PE Flt-1 GsFIt-1) SRA % PE & (sEng) (31, BLARIX SE 4 1ML A i bR ic 4
55 R R 2 (R 1) B30 R R RS, SR, TE— DU 7 kI, BESE i
i =B FFA &5 — Syl E & sibsidd (i sFlt-1 A1 sEng) Al sFlt-
1/PIGF LU Z [AFAEIEARDS, FEH, W] LA TR BP0 A Bl R 38 I H ot
o BT S A Tt AN A L4

1.2.1.3.4 FFA 53hkiEremaiL

KRR AL O R (CVD) SR AE, A B Dh RERRAG 1 A N /2
SRS AEREAL AL B RSP IR —, RSk ARAEAL . I . B PR
O LA B — A B ERRAELSS 00 7E 2 RUBEIRAG . ARSREIEM CVD B
L 1) B 22 1A M o e A v U =R IAUAE L R R AR FILAE . FRA ZKTA s
RE LR E A (LDL) AKFHs7 . A R4 78 2 B b, LR IR 88 1 A0 IR i PR
S B NS AKEE, (H A B A B AR A T RE AR A IR B RE I, e S
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T =R P ORE . FLBEIORL A BART R AR AR R B R IR (FFAD D81, L BEf
L2 140 oL 0 B R T R AKF, RE R AR A m R IR R . AR,
FFA W2 5875 A [ DR b6 J5 s kR AR I 72, FHaii0 FRA ] LB 2
S P B 240 9% RE LA N R S R ) e S IRl . BT IILR FFA TE/ 5 A K
Theeksts H 2 4 1EH . FRA KPR ILTER I A2 CVD Hh N B ThRE RS
A E AT . MRS IR T B KT A CVD R BRI ZR10, I 3% Ui 24 i
it (FFA) K PHE5 0MERRK (CVD) BIREHLHIFE.

1.2.2 IREH a 5T

ARFIE R, PN B 20 45005 1 A A LA S B SRR, R
LI 7 AT RE 20N B A T RERRAG . B AT FTHE H LP-a /KT Tt 5 5 1 i
LT T 1 R SR 2 TR AE — 58 B SR ERD 70 T SRR — M IR IR S
X AT RE AR LW AR T A /5 1o BRI, AR T TR AR A I 2R S
fEE A (a) CHOEMEMRIN GG AR RIS TE, CRIIERA () Y
LTV N IR 5 S FLAE 21 Y AR 1 BEHURT Y B2 40 b 0 45 A A R o R [ . 1
S, ERIPISLIR TP R LP-a FEAK 1 £HIE B M AL A IR 7 R o ) i
X LY T A TR Z MR 28 . R, LP-a KPFH s Al e il id G 37 242 5%
CRRIERE . PEHE R PO B2 AT B 20 D e RO S T T8 B AR A A A
SRR MR IR, I AT RELE TR HT IR AR ML O U L AR,
f£ Djuovic ¢ AKXt 154 2566 7 & AT W se b, A3 &3 Lp (a) K
15 7R A P R 2 8] A AEAR AT A SR Kim 558 AAERIEFE 5l i
Y05 1 B 1 e DR A 22 T 14 9 2 R R B ik T A 2EL R I I s S iR 4 22 T
Ji 5 IR L DR R AR I A A B B 2 R ). [AIRER, AW FURIE TR T
WAL IEE MEAEZAPRER () KFEASIFESR, BEA (2
H5EmeERETR, mIILERER (2 KPFAKATREZ TR R
RrFEIOL, ST HRER (a) 57T RIRERTER, EBFES (D
FEPUE 2 O IUE PR B — MO a7, 825 7 s Wi, RO
SR, MR, P LA B 2 5 — RS BICRFEREAL R A A e A, DA
R KTRER (@) 5 PEREIIKRME— DRI,
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1.2.3 HHW=RIES TR

FESEURIAND, 3 SUFFNE T i =85 g i i e aa 1 3 o, e 2 230K
I AR AR [ RE RS M PR AIG, X PR A VLDL 224 R R E 2, X%
HUE S =M e E A =R B LR A L. BT PE i LIRS SR AL
(WML A AT RE A2 400, DASCH i =8 6 20 Al A FRAIC, M ML 3 30 H b =1
TR (R G TR e 2 =8 ) B 2 1 A BEARDE R o g AL 07 T8 A LI
BT 20K, £E PE HISOW ML LR BoA BRI E, (L H i = e s feh
Pt PE ORIRIMEER K. 76X 22 WA EEH, Ray 55 ABHREFR, Hil
= T B T R R U A XUR S R Lo M IR A, T A R DY TR 2 R 2R
CFERE . BMI A7 00 BIREFRERT, S5 Hm =M AR L, Hm =7t
e ) 2 e SR A RS = DY o R AT AR RO AR R, BAm
ZWEARHE, XKW, TIATIHS SN KR AL o R AR IR N R 45 2 (8]
FAEEILEM AR . A SCRTE 1, X Se 10 ] REAE 1% 28 2 1 AR S5 51 R A R
MR, XN RGiLiA o, Bellamy 28 NEHR SRR, A 70 A0 9% &
f 2 PR RO A 0% CREGE RS, RR=3.7). @l K (RR=2.16). i LofiE
% (RR=1.81). ¥kt %E (RR=1.79) FIFET: (RR=1.49) XN, X
SL S IR ST S AR 3 v 1L 5 2R RO LB 2 1R PR P RR I 2R

1. 2. 4 75 E[E B I 6E 5 T B3

JRL B E PRGN AR J LK B e B AR A o e 200 M Ay o 22 e 4
2 A BRAN S [ W T A4, " ReSR UL BRI e, 1 AR AT e & 1 R
EIEF IR, i TC HIL 30%-50%AEF M, X — R AR AR
A A B v LT MLORE o E SRV s I B IR (FHD v, 7ESESSIBSLN, 4F
WRTT TC IEW W& ttk, SRR TC Ft s AR BRYE L, WK BRAAGER A2 B i I
[E B f g (MSPHD B3 341, FLAE BEA: M Bg E f tErh  RR R AE 2. 78
W R =AH, BESERR)LIILE TC ZHF/EIEMK, (HEH MSPH
FIRESE T A )L TC B (BRAFEG L PEN PRI BREE, 4 FHD BS10 fiH[E
MAEBRF ) NO. BH4 ZKAIC, RS BRI S L8 (3 801, 3 G BUHr s ik 4 7k Ik
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A, LS KL R ML 2 —. Rk, P ThRERarS, BDshRkaEfe R R
MIWILERT BORUIRSOY G, T REAERG LB AR IS TRt CIF4R, X2 e I ] i af
RERESR TC ZKFFH i 1 25 5106 871, ] G2 it J LA B 08 34 rp I 4 5K SR AN 9 20
LB AT 4 71) 22 T 2 4 P 45 SR 088 390, BRI Ay fi i w0 iy L 8 8 B AR S
FELIC 7t OJLERHPRRRariz) SH458, SR mE B AE 5 )L E 3K
WA K. £ — B, gk LDL-C /K~FA% s 0 BER IR £ 718
6-13 it LDL-C FH 7. Rk e FIE ] B2 0L AR 5 B S8 A R mT 3 3ok 3 s A% AL
il F BRIP4 LDL B SFHAE IR PR WAR DGR R R 2, IR A=
JE X B RKBEAG ) S etk o BEAR, VRS HAE I, IEIRIE HTG 5 W AT
KAEFAXK, SIEWMEZAAMI, 7000 EE N mEaHE R (TC) 7K.
IR e B MR B (LDL-¢) /K. WRAKE N AT (VLDL) /K-FFIH
=HE (TG) 7KFFhmle 200, sy AR [F B ifiLRE v] B8 38 I Py Bz ) RE i AN 20 ik ¢ i 2
5 H AR R

HDL F ) F 8B E AT AHAEEE Al (ApoAl), ki HDL M2 A i i &K
70%. =L ApoAl s /O I I S B . AP Rl ApoAl A BT
FEXT A BB I BEVE . AR R MERITAELY 921, H ApoAl BREA/N RIEAT B SL I
WY, SRR A R, AL ) VA R T L R ) s S A xR
W B AICAN JORE AN AR3) N LI o AU/ 05 S4B G (POND) #0422 HDL ¥
TEPUSN K AR REAL R ) (1 B ZE R T R 714, PON1 B ZFPERTEE, GLHE )5 5
Malg. ARERG AT A IBE, DLAREIREE A2 FEDREDS). &M iR B, HDL
HEPUAMMER EZEH PON1 /504, PONT J& T B (15 % B i 2 11 IH [ 5
(LDL-C) %Ak K % 25 B33 5 3 Fik Sk RE AR A 11931, PONTT - 500 1 287 92 975 X
B 5 A7AH OG0 97, Shih 48 APRIIL, A PONT SR/ 140 25 HDL Joik7E
HLEEEFR A A BTk LDL A, JF HNIX 28/ R 43 B ) HDL A
LDL B4 5% 4t . Hedrick % APYHER, BE%E ApoB 5 ApoAl MILLZME M, H
THARDIEE (HL) M%), HDL AR, JHkEHPIsh ks kiRt . A
WKL, HIEEEIRAMELL, PE &35 1) HDL [ EARECK, LK HDL 1 ApoAl
IR, (573 PONI & PERRAR, B HDL M8 R Rz kU0, 545 —Fh
fieks, Bl PE H3 PON1 WEMEUK e S PE B3 KAEMMNEIR A 0, iX



S G 1) 5 DR R 5 SR A A A

1.2.5 1%

SEORIAIR], R ER AN G SSTE B4 RRAANR LT T B I A5 A T e
TEH. FRERE, MARE. RIS G S5 R LR R E
MIBHAGE R ARG . AEA . B TUGR. GDM Ml PE Z5{5 % T 7]
WLER B BESE MG 7 . AT, H BT NS 2RI R L S 2 S R X e L R
FER BRI R BUG SR, REAEX T W IET) 2 5T
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F2E NESHE
21X G

IR BB 23 B 732, R T 2019 4F 1 A& 2022 4F 12 A T &Mk
R B T B B A IR 3 W R A RS R R AT A 0 R R R A A IR
EHZEIL 276 BINGRTE A TORE . FHEIEE P o RS R o =4 IE
HIEURAL 136 1], FEA L 49.3%: FORATIAZ 48 4, FEA GG 17.4%; HJE
TFRIRTHAZL 92 B, FEA & EE 33.3%.  F o BT AL 2 B 1 T AL AR 9T
H, IEFEGREANIRA . AT T REAC TS 57 o o AL

IS

2.1.1 GINIRE

1) BR%ZZ, BAREE, ARABER AR 2 4,
2) LHAME I, WA WRGER (BT, S, OIE R%5ERK (5
[EIPEERP . WM E BT EE), MRS (TIP. MR IMmEE), F 5k

S A,
=7

3) THAMIFARE CIEPEmIME . (ORI B BEIRE . HEThaeA 4. B Ih
REANE AT B BRI 55 )

4)  Jor E KGRI

5)  JoHRR A 5

2.1.2 HeRRbHE

1) Ma M2 Rk

2)  SEURI I I I S

3) HIFEEAYESN, WERVEE K. WIIREA A F Bl AR S
4)  BATEAE IR S BORS AR SSPIR S 5

5) AHIFEAR M B BRI AN e
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2.1.3 ZWKIE

T BT HA A2 W7 bR S IR E BR A A 2019 4 H [ B 4F Ok & O B T A
(ISSHP) & H 5 X -

FRETEAE X BN R IE % A R 20 A2 5, 2Pk AEIRE 4 /I,
W48 E =140 mm Hg F1/E(2F3KE =90 mn Hg, FEIBTEER UL —FREl 2 #E 0%
F%l}i. a

1.EAR (EE: VIETHME=30mng/mol; =300 mg/24 /A; Bi=2+E7HR);
2. B FEME AR E EEES, B . -
a. B E (U =90 umol/L; 1mg/dL); -

b. FigemE (BEEAR, FIUNREREEECHBARLZRIAEERHE 40
IU/L), HEERAFEA LS ERER ERgEEE; -

c. MARFHKIE (WM. HREWE. KA. B BFEE. mELENE
éi‘fi%ﬂﬁﬂ%ﬁ); af.

d. YR B G I RAE (ML/MRIBZD : ML/ TH51<150000/ 1 L, FRiEME ML Pyt I,
AEIMD; -

3. FERAETGER (k) LEKZR. BEFRIIKSEHIEE T SEEER)-

22 R

T MR OK 2 5 R s 7 B R R N R B BT E SO R 481 R
WFEREFERE . 2R ZbdgRZA . Ba. RE. k. #rskk. ik
JUAREE . R UTEN S — R atE S, DLAH R AR Fabs: BLFE SR RE (TC).
H =8 (TG). K% B iR & A& B (LDL-C). % FE Jis &5 11 BH [ g
(HDL-C). #JE%EH Al (ApoAl). #HJEHEHA B (ApoB). & H a (LP-a).
B MRITE (FFA), MIKER (UAD SEtadilfiabr, JRit5A AR 2454 BMI
(Body mass indes) : BMI=f& #/& & 2 (m?) DL & LDL-C/HDL-C.
ApoAl/ApoB SR G THEEHE, i LR . JRERTEAR S8 X F IR AT i R
A R P B R IR RE

2.3 Givtk A

AU TR SPSS26 F A KLHE 7 M ARt AT Ge it S Bl oo dr, X T ok
T RIAT A GELE, A g SR BT IR S TR I AN 5 ZE S kR g . A I
ST GE SR DL B bt Z R AL L EGert SORHLE, IR AR
IR AT Halad Jy Z2 55 M e, W DR A BRI 20y Z2 70 b, 4L T8) 7 4 L A R
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