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£ KB F(PIGF) 69 %vm, 7 b B 2017 51 1 A £ 2021 5 1 A AEARM T PO ERRAERR S 7 09 € E TR aT 20 & 4 118 445 h 27
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FEILE e F e b K AR PR, B LR ZFY AT FEL(P<0.05), &b 5Ky FHEMNMML REFEMETE
FEFIRAT A NE RT3 B4, B IE R A4 B K EF RN IR, RREARE B R A R PR,
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Comparative Study of Efficacy of Enoxaparin Sodium and Low Molecular Weight Heparin Sodium
in the Treatment of Severe Pre-Eclampsia and Their Effects on Serum LPO, CysC and PIGF*
XU Lili, WANG Fang, WEN Qing, XIE Kaili ( Dept. of Obstetrics, Zhuzhou Central Hospital, Hunan
Zhuzhou 412007, China)

ABSTRACT OBJECTIVE: To compare and analyze the efficacy of enoxaparin sodium and low molecular weight
heparin sodium in the treatment of severe pre-eclampsia and the effects on serum lipid peroxides (LPO), cystatin C
(CysC) and placental growth factor (PIGF). METHODS: Totally 118 patients with severe pre-eclampsia admitted into
Zhuzhou Central Hospital from Jan. 2017 to Jan. 2021 were extracted to be divided into the observation group and the
control group via the random number table, with 59 cases in each group. The observation group was treated with
enoxaparin sodium, while the control group received low molecular weight heparin sodium. Clinical efficacy, blood
pressure, coagulation function, LPO, CysC and PIGF and pregnancy outcomes of two groups were observed.
RESULTS: The total effective rate of the observation group was 88. 14% (52/59) , significantly higher than that of the
control group (72.88%, 43/59), and the difference was statistically significant ( P<0.05). Compared with the
control group, the observation group had lower levels of systolic blood pressure, diastolic blood pressure, fibrinogen,
D-dimer, LPO and CysC, longer time of prothrombin, activated partial thrombin, higher levels of PIGF, longer time of
pregnancy, and lower incidence of cesarean section, fetal distress and postpartum hemorrhage after treatment, the
differences were statistically significant (P<0.05). CONCLUSIONS: Enoxaparin sodium is more effective than low
molecular weight heparin sodium in the treatment of severe preeclampsia, with better blood pressure control, more
obvious anticoagulation and improvement of renal function, and lower incidence of adverse pregnancy outcomes.
KEYWORDS Enoxaparin sodium; Low molecular weight heparin sodium; Severe pre-eclampsia
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TCARRANGT o ABFSE ST BB T T WO I R 05 185 T IF R i
S SR A B AR - YA T 35 B T 10 5 007 280 B I 77 g o 1
ALY (LPO) e C(CysC) G &4 K KT (PIGF) 1y 5%
W, B FE NI R A B R U 55 RS I T .
1 #RS5AFE
L1 ZHRRIE

PRI 2017 4F 1 J & 2021 4F 1 3 AEAR YN T oo B8 B £ ¢
IRYT R R TN AT R 118 BIVE A B . AR HE:
(1) 2 BRI 5 M RS 1A 6 7 (2015) ) ) H i B T
FIIA E S5 (2) SRR R0 =20 J8, HEBRARAE: (1) BURE £
Ml iRE s (2) A F AL B S EE R T OiE; (3) AIFH
T B LBER T W ER A 5 (4) XA S BT A Y e . A
FFE R B AR HEZE B S AbE L o SRV R G B
S RWEL A TRt MR H, B2 59 B, WL AH BB AR IR 20 ~
40 % 14 (28.73+3.28) & UL IR B (29. 17+1. 12) J;
T RIEYR 37 B A T BT s 5 ;O Y R E 5 % ( BMI)
(22.79+2.35) kg/m’, X JRZ B FAEWR 20~41 ¥, F Y
(28.91£3.21) % ; F- ¥ 4 4R R 1] (28. 92+ 1. 21) J&; 15 K IE IR
39 {3l s A TR T S 6 3] -+ BMI(23.03£2.28) kg/m’,
WA B3 (R FE R PR PR ELA AT EE
L2 A&

WL AR R TR B I 7 58, L I« WAL A 130 ~
155 mm Hg(1 mm Hg=0. 133 kPa) , &F5KkJ& & 80~ 105 mm Hg;
TR IR T U BEA 0, AR SE PRI o0 1T A~ Ak B AR i
FEo TRIT A I IR DK R i (BAE h 50 mg) 1 3k 50 ~
150 mg, 1 H 3~4 YR # MR SSCRANE , T A il 25 - B
(A% :30 mg) 1 ¥k 30~60 mg,1 H 1 ¥R, fEUCIERE I, ML A
SRR R I 22 R S (A% 0.2 ml: 2 000 A X alU)
YEYF,1 YK 1 000~6 000 AX alU, J7 FyEST, 1 H 1R, EM S5,
15252 d, 8 1 AR, XFRRLE B R R o T S AP 2 4
W (A% 0.5 ml: 5 000 TU)JEY7, 1 3K 5 000 1U, i BE f2 °F
S0 H 1-2 G957 7 d 8 LA A, WAL E IR 14
1.3 WIS

(D)IEITHIE MR- (2)WRI7 18 M IIRE, A4 D-
TR (D-D) £ 4R E R (FIB) 3 A6 3 43 & 1l B A [A]
(APTT) FgE M i 5B ] (PT) S548 4% , >R 42 F S8 i 447 {1
(Sysmex /A 7], F45 CS20001) K, (3) ¥GI7ATE LPO 7KK,
R AGRA L HZ W e A I 5 IR YT RIS CysC L PIGF /K, 2k
FAGREW IR, (4) BV B ILIRES R, i LIRSS
L4 FROIEERE

S W4 JE % = 140 ~ 155 mm Hg, 47 3K JF & & 90 ~
105 mm Hg, 7K i tR AN 11 /R 76 4214 2% 5 7 80 - I 4 FE AN &7 ik
JEARFEE B AR (HBE KR B >30 mm Hg, 3 K iR F
R A 5 O A4 TR AT 5K IR R R = H AR KE, B
WA B 13 <30 mm Heg, /K e RN 1 PR TEH ke . Ay
B = (AR B S0 BB / s 8 < 100% .
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1.5 SitzEh*

K F SPSS 20. 0 #4547 A 5% B4 09 G2 3143 1T 5 1L
B REFE bR \LPO , CysC \PIGF 2% 11 4T Y i 8] 45 4 W2 k)
R B AR 2 (Rs) F7R R FH o K B0 2047 WAL 1] L 285 i
PRIF R S RES SR S RO R AR (%) FR R FX® BBt AT
PB4 P<0. 05 A 22 A Geit24 3 Yo
2 #R
2.1 BABFIEKRTHLE

WUERLH B3 (1 SRR Ny 88. 14% (52/59) , WY I v % R
21 72. 88% (43/59) , 2 RA Gril2#E L (P<0.05) , L& 1,

x1 WHBEWRRTELLRIG( %) ]

Tab 1 Comparison of clinical efficacy between two
groups [ cases ( %) ]
4 A A Tk BAM

Mg (n=59) 29(49.15) 23(38.98) 7(11.86) 52(88. 14)
ML (n=59) 28(47.46) 15(25.42) 16(27.12) 43(72.88)
X 0.034 2. 484 4.374 4.374
P 0.854 0.115 0.036 0.036

2.2 WMABRFEBTRIRMEKTFLE

PIZH 8 A T B IR R FEVR YT AT AN 22 R TG i #
HL(P>0.05) . PIHBFIRYT IS MICEE K &7 R R BLR YT 1
W AR, 22 R I A Gei T2 L (P<0.05) 5 55 FRAAH L, W
S B EIRIT R IR BTSRRI, 2 R A SRR XL
(P<0.05), 0L 2,

*2 WHBHEERFAIELEKTFLLE(xss)
Tab 2 Comparison of blood pressure between two groups
before and after treatment(x=s)

- Wi —HRIE
i BT BT BT BT
WEH (n=59) 156.12+21.25  121.27+16.27 " 93.28+6.38 83.19:4.37"
M4 (n=59) 155.91+20.97  133.71+17.26" 94.12+6.47 89.15+5.13 "
t 0. 054 4.028 0.71 6.793

P 0.957 <0.01 0.479 <0.01

VE: GIRTRTLLAL, T P<0.05
Note: vs. before treatment, *P<0.05
2.3 WAEREFRTHIERMINGELLER
P4 8 EVRYT AT PT,APTT (FIB F1 D-D 7K1 1Y 22 5539 76
SR (P>0.05)  5IGJFHIHE L, 1948 FH G751
PT APTT B i SE4< , FIB \D-D 7KF-H 1 BEAIG , 22 S S Ge 1t
HEX(P<0.05) ; 5xF AL L, WA 4 B F R 7 J5 19 PT
APTT B 8 <, FIB | D-D /KB 8 AR, 22 7 A it 8
X (P<0.05),0L% 3,
2.4 FHEBEEFHIE LPO,CysC # PIGF /K ELL 5
PIEHEBFRITHT LPO CysC H1 PIGF /K-y 22 5 4 T8 17
FE(P>0.05), 675, LW LPO  CysC 7KV EIAY 7 HY
WG, PIGF 7K B 8 Ty , 22 5 394 e it 3 L (P<0.05)
5% BREAAH LL , AR B FIRYT S 1 LPO  CysC /KT B . TEAIR,
PIGF /K- VB 0y, 22 S A e it L (P<0.05) , I3k 4,
2.5 MABEFRERLER
55X PR AH EL , W0 5% 2 R0 3 28 0k S iR R B A, 0
NG LB N7 IS R LA A 3T, 22 S A e it 27 = L (P<
0.05), W% 5,
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®3 WMAREBFTARERMINEELLE (xs)

Tab 3 Comparison of coagulation function between two groups before and after treatment(x=s)

- PT/s APTI/s FIB/(y/L) D-D/(mg/L)

) I H BT I H eI BT A BT TBITHI BT
WA (n=59) 9.02:1.79 13.07:2.03 18.93:2. 13 34.07:2. 18 5.23£0.72 2.49:0.79* 2.65:0.31 1.430.37
HIRZ (n=59) 8.95:1.73 11.38:1.71° 18.21:2. 09 31.29:2.12* 5.3120.75 3.72:1.02" 2.71£0.29 2.02:0.42
t 0.216 4.891 1.853 7.022 0.591 7.33 1.086 8.097

P 0.829 <0.01 0.066 <0.01 0.556 <0.01 0.28 <0.01

RS, " P<0.05
Note: vs. before treatment, *P<0.05

®4 WHELBFRITAEIG LPO,CysC 7 PIGF /K FLL 5 (xs)
Tab 4 Comparison of levels of LPO, CysC and PIGF between two groups before and after treatment(x=s)

i LPO/ (nmol/L) CysC/(mg/L) PIGF/ (pg/ml)

) TRITHT HTE TRTHI e Ade TR biEpAge)
WA (n=59) 15.72£2.43 9.28+1.17" 2.76+0.35 0.86+0. 18 * 26.73+6.39 47.2148.35 "
YR (n=59) 15.81+2. 81 14.21£2.89 " 2.79+0.39 1.31:0.17" 27.81£6.43 40.12+7.80 "
t 0. 186 12. 146 13.961 0.915 4.766

P 0.853 <0.01 <0.01 0.362 <0.01

RS, P<0.05
Note: vs. before treatment, *P<0.05

xS WMAREEREBLER

Tab 5 Comparison of pregnancy outcomes between

two groups
51 SR WER RLED FELE PRI
i/ (x5, 1) fil(%) Bi%)  B/BI(%)  HI(%)
MEH(n=59)  33.72£1.35  29(49.15)  3(5.08) 2(3.39)  3(5.08)
M4 (n=59) 33.13:1.29 41(69.49) 10(16.95) 5(8.47) 11(18.64)
2 2.427 5.057 4.236 1.367 5.187
P 0.017 0. 025 0.04 0.242 0.023

3 ifig

I O S0T AR O LV Ak T R R A R A 25 10 -
WK SRR , ™ 0 5 R A B 2 R s AsE T, R
FEE T AT 401 £ EA ) S 9 A IR S, A 4 T I ) T
B FIAYT TRIHTI . 78 AN 82 THF K C 20 T Wi 0k
WAL e i E N A Z TR TR AT TR
AT

A3 T 22 S 1 5 Al 7 I 45 7 5 o R ) e 3 T 2%
Sy FAR /NI IF 2, Hgy Tk 4 000~ 6 500 D, % LI i R 61 455
43 T IF 220 R T2 R K T 24 4, R R IR 4> FIF &
T TR T AR R, HF R — B Nk, o T
J TR BT AP RT RE AR — B, F T 4 R LA TR 2 AR 4
TP B T BT 7 8 LR 5E . B IIF il
VR PRS0 T RT3, 76 SR 0 2 6 N o, AT 20 o B %
1L k3 s RS , BRI IR R L A TR R R,
TS T 2% -5 0 DL 3 R 9 o7 T A6 28002 R LT, 5
PRAEAR T o TR, AR IR DI BRI 4% L TR 5 1t B B | T
fie JE ALK PIGF FIERSE R 5 24N J7 % b T B AT
NSRS TIF AT TR R

AHIFFESE S R, M T2 ] i 2 8 T 0 A i DR
TR, WEELL R (B A AR N 88, 14% , 5 T MR/ TP &
SRR R . ASTIFZE I A A% BRRE 19 4R 5 0 T 2
F 8, T SRR 4 0 1 S B 10 B 7 P 726 1L 285, JL T
Rl 0 5 15 3 U AR 309 426 I TR B 129 1 (2015) ) P b A
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BRI o AR 2R AT LA o e AR it /DA 14 286 R 44 0 0 52
WA IR IERE AR o AR S R R WA ULR
A L K S B AR T X R, 28 AT ST E L (P<
0. 05) , 7 MV I 3R 4 B TR AR TR 1T 2R

AR I 2 AT LAGE I 2% 0 SR i 2T AR 2 P T, D
FURE L5 P8 , S90S 58 o AT 0 A P BREAE P, 2 I S i i
IR LR SR A5 L O Lk 1B 5 1 I AR 3R o AT
Hh R B, M T 2R N T 1 B AR TP B O TR
P T IPER . FE TR AT R W A 3 FURAGAEAR, SR
JI T 7 A o T IR K BT 2R, T 2R T L 20 a0
R ) T B, 040 ML P B 2, S S I A P R
PR IR o ARSI A DL R WA A D T K
X LA R T (R 45475 , AT ER47 5 T RE 5 73 4k R 7 T 5
B LA, AT LLERAP R /N IR H iy 5 B, ARG /DN Bk 1 58
P, I AT AT o B I 3 3 ) 2 W0 i, B e 1/ ak
Wi RIS LR R o AR SE AT L, e R (R
T T T B B S M T 2 AR T LARE AR CysC KF-, (H R ARV
R AR E W

PIGF J&— 15 A B2 200 0 14 5 A0 7% 2 DDA OG ) — 2R 1K,
TEfE B S SN A K B B R4 T EHEAE . AR
LRI, PIGE 51 AT 03 77 A AH G #:, £L 2 0] ] PIGF i
THG o ABRIEE KR IURS TR 5 PIGF PTG X,
RS BB i AR, 0] BE -5 207 BT R A AEHTBE/E L, 2
MG , 2 AN B T REA 5. LPO J S WAL & AL B
BATERR o ABEIE R TR WA AL 1 LPO KA
R AR, 30X AT -5 R VA P 2R AT B I ) 4 R B A O

S5 LT M T 2R BI6 T HEE T R I PR R T
BRI FIFZR G, M P R OR S4Bt s B D RE AR F ]
W, AN RAEURES SR i S AR R B (ER ARSI REA RN, 7R
WFFEAE RIR T BRREA  Z O IEATIIE s JF HL, TR
IFZ AL TR 7 HF 2R BRI 1o AN D, 7 2Lk — A0 T e
AT o

Evaluation and analysis of drug-use in hospitals of China 2021 Vol. 21 No.8 - 927 -



Sk [11] XUAR, R, SRR , 45 AR 7T 38 %0 3 T i 0 A6 57
(1] BiHOAS UM, 1R S5 TR0 B s (] 1 AR IRERIREUAL] ). Fi AR DCERI, 2021,37(9) :35-36.

BRIA RS2 2435 ,2020 ,47(4) :388-393. [12]  FEEIF, Bl A5 7 I 3 0 B & A o B 1 i 300 A 2 1) oo
(2] U 0T A ARSI, A0 A PR (1], o RERIEIRET R I ARBESE, 2020,28(12) : 112-113.

HIAFER e, 2015,50(12) :949-953. [13]  Fats, BRE. K06 AT 25 90 0 4 0% & il e K B BR 505 Y 52 i)
(3] FR NG TR AR A5 A Kbty [ 92 (1], AR RS H , 2019, 11(29) : 131-133.

FERFA4RR,2014,30( 11) :803-805. [14] 3 DUDL 7 DL AR A5 AT 28 0 28 J3E 5 11 0 A6 3 o e K% i
[4]  Magee LA,Pels A,Helewa M, et al. Diagnosis, evaluation, and man- WARPREG R 0 [ )] R bR 57 5 2 B A, 2021, 33

agement of the hypertensive disorders of pregnancy [ J]. Pregnancy (1):39-42.

Hypertens,2014,4(2) ; 105-145. [15] Lecarpentier E,Gris JC,Cochery-Nouvellon E et al. Angiogenic fac-
[5] PP [ 22 2 PR ) A 2 R B 5 L S o 22 4. S R 755 1M tor profiles in pregnant women with a history of early-onset severe

FEPRRGIZIAFETE (2015) [J]. th A6 7= R 20 s T 24k, 2015, 4 preeclampsia receiving low-molecular-weight heparin prophylaxis

(4) :206-213. [J]. Obstet Gynecol,2018,131(1) :63-69.

(6] VT A0S, S TR B Rk e aqr (161 B TR R BR 2 I 3 Bl if 7 T8 9 200 9 1

R 2 AP ] o1 RIS BEHERTSE 2017, 28(7) :836-835. PRIREEL]). HEIAFPHI RS 2014, 15(3) :202-205.

D71 TR A B T TR R g (17) SR TR A I R KA B B B

KEURSS AR 0 2 b BF 9 [0 96 R B2 , 2020, 36 HOSENALT]. A IXERIT, 2020, 36(32) :46-47.

(6) :443-447. (18] P, 22 4%, JIEE , 45, (20 M 28 % o2 3 i 300 A6
[8]  Richter ON, Rath W. Thromboembolic diseases in pregnancy[J].Z I RELRA PR B PR [T ] B A7 PR 2 &, 2007, 8

Geburtshilfe Neonatol,2007,211(1) ;1-7. (6) :423-425,458.

[9] Bates SM, Greer 1A, Hirsh J, et al. Use of antithrombotic agents [19]  farfe ShHIR, W38, 4. i3S sFl-1 A0 PIGE Al L3012 g v

during pregnancy: the Seventh ACCP Conference on Antithrombotic FPEETFR I ERETELT] . AR, 2021,27(8) 1 117-120.

and Thrombolytic Therapy [ J]. Chest, 2004, 126 (3 Suppl) : 6275~ [ 201 &I, H W1 JF S SO0 & 4 DL /00 L e R B 12 0 1 1)

644S. BFITE Ang 1T LPO KPR K LS Jmtszma [T ],
[10]  sRitEigh. 64 P75 R AU THE T4 09 W PR BF 5 (1), IASH{RE,2019,34(5) :1019-1021.

Fh PG B 50 LA L T 243K, 2020,8(34) 68, 76. (ks H $9:2021-06-21)
(4555 924 11) With Hospital-acquired and Ventilator-associated Pneumonia; 2016
[2] WA BIFE SR 5 e R/ VR e T AR R R Clinical Practice Guidelines by the Infectious Diseases Society of

Y ZE4E Meta 204 1], " EDAE E24,2019,44(8) :968-974. America and the American Thoracic Society[ J]. Clin Infect Dis,
[3] k¥, BUR, THDE. DP0 PR TR I T8 R 5 T B 43 A1 K 2016,63(5) :e6l-el1l.

M 25T [ ], SEa SR P22 ,2019,37(1) :90-92. [13]  FEVLA. ED R 5 IR 7 8 I R g 7 3k e 22 4
[4]  Verwaest C, Belgian Multicenter Study Group. Meropenem versus SFT )], hEBEZ5R2#,2016,6( 10) :26-28.

imipenem/cilastatin as empirical monotherapy for serious bacterial [14] SN, SCHEAT, 225 28 SE W IR A MO BN B 28R

infections in the intensive care unit[ J |. Clin Microbiol Infect,2000, [J]. Eg24%,2019,17(4) :576-579.

6(6) :294-302. [15] Hkdh. L2067 B MG 7 8 S 22 e [T
(5] B3y, X3, b TG, % WSS BimE 9 WM s ma v Al b T IRA B2 223,2016,9( 14) :32-33.

TRYT AT IR B T PRI T AR [T ). SR PR IR BE 22 B3R [16] WM, ZPHPF, B0 e, SRR w74 ) Al T SO fE e AR

2018,39(7) :784-786. FH X2 RGN RN kA X SR R Z 547 (1], o
[6] WOy, 225 R, 45 520 B mg TR T e R el PR Y7 4L [ 2454 N5 W, 2019, 16(2) :89-92.

AOTETE B 2B 5E [ ] AR B Bl ¥, 2019,29(6) :814-820. (17] BRI, 2R D5 AR KT, A5 TERG RS pe /04 w4t T VA 97 F0E 2 B 3k
(7] BESCHE ZARM0E. T P B 5T 4 A B 2 A B (. TRV S IE R W EE [ )] rh AR B g i gt 2 2R i, 2016, 26 (7) -

e I B YL 2 24k, 2008, 18(9) £ 1328-1330. 1498-1499,1502.

(8]  BREEIZE, WA, REERLL, 55, T WP R 7 DL Ji BT 43 B (18] HBEEDS, BLAR, X 5a Bk, 4. I WA S JR A g i T 0 A A5 245 44 4

M 2T 1], A B s F24ik ,2010,20(4) :564-566. B B BT 25001697 19T RO X L [ ] v e = e Jak g 2 2%
(9] #3F, F/K, 20 524 R P BHUIL L CRKP B £ 2 1w ,2018,28(22) :3389-3392.

M2 TR T2 S5 IEIK ,2020,23(2) ; 152-154. [19]  EZR, V55, RIE, 45, 2012—2015 4R B= B 212 N FE I 38 gk
(107 S8 V3 T - 74 ) At T AR I 9 B8 A T 3 k) o o W 4 B E PR YN IS SO AT [ 1] rh AR B B 2 A

T E R R R TR R T AR LR [T ] DU 2y 2017,27(6) :1225-1227,1250.

,2019,16(7) :1151-1153. [20] Zhanel GG, Lawrence CK,Adam H,et al. Imipenem-relebactam and
[11] sk, R AR, 25, 628 5w 5 W e e/ v mMth TR y7 I meropenem-vaborbactam: Two novel carbapenem-beta-lactamase

SETIERYL ) Meta Z047[J]. 7R 24,2018,58(22) :54-57. inhibitor combinations[ J]. Drugs,2018,78(1) :65-98.

[12] Kalil AC, Metersky ML, Klompas M, et al. Management of Adults (Wefs B #.2020-12-10)
+ 928 - Evaluation and analysis of drug-use in hospitals of China 2021 Vol. 21 No. 8 A B2 B 25V 5208 2021 AR5 21 555 8 /)



