IAREZ T A 2025 4 10 A% 41 5% 10 1 ] Mod Med Health, October 2025, Vol. 41,No. 10 o 2417 -

BXE HELLP 8 MEHNREVFH S I AT EARERE

(FMNEHRKFWEGZERZF,. K%M FM 550000)

[ ZE] FAA HELLP %S4 4E(34k<34 FDREEFRMAT S EF L%, 0% o I BEF & F do s
BBV AR AR FRATES ZHERELZHFSL, BFARBTT ZRBECLRIE AMERAFF
WME E AR AGES B, ETAYKEIW o THEME fms H B RBKH-1/8 %4 K B F (sFle-1/Pl-
GF) A 9h ik Ak miRNAJ# 4 AL B 542 91 T F 20 3 48 7, ®o ANR AL 08 77 5ok (do AR R 49 ) #) . miRNA 3%
FAD#—FTRETRAAG., ZXRAALEETES FF LA HELLP %648 5% B AUH 5 I6 K& 22 o9 & 37 2
B tRE S FHBMEEHRERTHART &,

[X@iE] FAR HELLP &%4&48; FTHE-FMATM; HmEIH; EREE;

DOI:10. 3969/j. issn. 1009-5519. 2025. 10. 030 FEESES RT14. 24

NEHS:1009-5519(2025)10-2417-05 X EKFRIRED : A

MRS

Research progress on pathological mechanism and clinical
management of early-onset HELLP syndrome
XIAO Kang ,LIANG Guangju
(Department of Obstetrics ,Guiyang Baiyun Hospital Affiliated to Guizhou
Medical University ,Guiyang sGuizhou 550000,China)

[Abstract] FEarly-onset HELLP syndrome (gestation <(34 weeks),a severe complication of preeclamp-
sia, which is characterized by hemolysis,elevated liver enzymes,and thrombocytopenia,with high risks of ma-
ternal-fetal mortality and long-term sequelae. Recent studies have elucidated three core pathogenic mecha-
nisms:aberrant activation of the complement system,angiogenesis imbalance,and genetic susceptibility. Diag-
nostic optimization based on biomarkers (e. g. , sFlt-1/PIGF ratio, exosomal miRNA) has significantly en-
hanced early identification, while individualized therapeutic strategies (e. g. , complement inhibitors, miRNA
antagonists) have further improved clinical outcomes. This review systematically summarized recent advances
(past five years) in pathological mechanisms and clinical management, and proposed future directions invol-
ving multidisciplinary collaboration and precision medicine.

[Key words] Early-onset HELLP syndrome;

Review

Severe preeclampsia; Pathogenesis; Clinical manage-

ment; Precision medicine;

HELLP (hemolysis, elevated liver enzymes, low
platelets) ZE B AFE M RERE I HE R 0.5%~1.0% ,(HF
RS CIEYR<T34 i) 19 43 A A7 78 35 M ol 22 e . B3R
[ Kk B HELLP 28GR A0 3R 18 % ~30%
TSI W N 1 2 90 R 3R 2 1026 ~ 1506, 7T fE 5 38t
185 S ™ R B 25 A G, BA A HELLP By &k
AT R S TR R CHL(E HE(OR) =3.2,95%
A XA (95 %6 CI) 2. 1~4. 8) ], FLIze 9 I & i 4 1fi
JFECR AR 32% vs. MR 1200 MGILM AR E
Bams (LR AL, 1890 vs. MR AR 5%0) KB FHE &,
2021 AF [ P 4 Y 7 1L 27 2 (ISSHP) 45 1 5 9 %
A HELLP Z-& Ak &8 & 75 3h 25 W W i/ #k B 5L R i
UG (LDHD [A T LA AR KUBS 43 2T . AR Scsl &
5 AEE NAMIF ST IR AR DT R & B HELLP £5 4 fE 1Y

s BRI A 5 1 DR 45 R SR e

1 HELLP BY5/RIEHLH

11 i s ok i

111 #MEETE &AM FALH kA HELLP
CEANEM RGO TE TAME R Gy o B b . BE4E
Rty H #8564 2 MO 22 J 1R & 1 g2
(MASP-2) /K-t & & EZ RS A % (P <<0. 01), fif
BACEAR 1 C3b UL 5 G 4% Bl i 45 05 21 #4050
R IF R s Bt C5 B 5 B 14K (Eculizumab) A BH
Wr C5 24}y C5a/C5b-9, i 3 i 3% AT B /K [N & iR
e M (ALTFEE 45% . P =0. 002 M JIf #E HE 1 %
2024 4F NCT04855305 i 5 1 By B 45 SR (n = 120)
PE—E 52, Eculizumab 38 97 4 09 B 0K T B &2 H &
(7290 BN R (45 %) i 4 55 (P =0. 008) {H L=

WM& E% https://link. cnki. net/urlid/50. 1129. R. 20250708, 1413. 006(2025-07-08)



e 2418 - HAREZ T A 20254 10 A% 41 %% 108 ] Mod Med Health, October 2025, Vol. 41,No. 10

RA M M ERE(RR)=1.1,P=0.62]",
1.1.2 Treg/Thl17 4 KMl 3545k, Fo 9 2K i 7F
U AR R IR O P VR A2 B2 e vE . RM AR
WF 5T 2 B A0 U5 5 000 R B AR N A7 AE Th17/ Treg 40
AT, 31X — R AT BE A R G A E O Y S A,
FE UL SE A -, STMD &5 3k — A5 1) FH 240 i 1y 42 R
X &R HELLP 2845 1F 535 WG 38 L 2L A7 40
ZER TN, BE IR A A P Foxp3+ Treg 240w kb 4] i
ENRE L RIES 429 T AN R-17AT (L-17A7)
Th17 20 M4 2088 7 2. 8 %, X Ff 40 g 1 191 1y 2k
i T BUE 4 P 40 M X7 40 B R 3K FE R F-a (TNF-a) |
11-6 f9 3k B B e o DAY o ) 8 RE 2 B . e Ak, STMD
U R S 1o 3h W) S % PR 1) /0N RRURE R A v A R
Treg 4 Jl HEW% W 2 ok 38 A6 &% 1 3 (P <<0.05), iX —
S PR Ay 3 2k T Treg/ Th17 48 M 451 5 T 9 4 08 5
IR 2 5 B2 43 T 5 1 JEL e

1.2 I A R

1.2.1 "M fms FERS R A1/ M 8 KK 7
(sFlt-1/PIGF) i 5%  sFlt-1/PIGF i 5% & 5 & &
HELLP Z5-AAF 58 A 18 2% 5 1 4% 0 o 28 4E 35 7
sFL-1 AE R B il 45 A= i 1, R G 4 7R 3% 5% 40 i it
AW AL SE GRS A A 8 AR K T (VEGE)
F1 PIGF . BH W7 5 9 2 40 it 3% 17 3% /& (VEGFR-1/
FLT-D &G 800 B SR A — 2 A5 ik 2>
Jo i il %5 % . IANNACCONE 2557 §i B o BF 5%
(n=206)UFSL, 22 28~34 A i # sFlt-1/PIGF {5+ 7
Bk 135(1QR 89~212), &% /™ T g & & HELLP
(sFlt-1/PIGF i/ 38,P<C0.001), H sFlt-1/PIGF fi
=85 B2 Wi & 5 HELLP 254 1F (9 3 MU ik 929 .
PSRN 87% LM 4 T 1 FL (AUC) =0. 89, 95% CI
0. 86 ~0. 92) ], flt T 1% 5 48 5 40 il /> B 31+ %k (Plo)
(AUC=0. 72) 1 LDH(AUC=0. 68), & Wil %
B, sFlt-1/PIGF {EAERE Rt BUAT 2 J8 B IF 46 7 s, B
ETRRER A FO /D > 15 BF, BE R £ 2% Th e
T B XRG4 4. 3 A% . A % 1% 8% 60 F 5 5 WK I 7E
BRI sFle1 B f A (LY 3127804) nf fifi
JHF 35 P9 52 40 B 0 T 082 62 % (P = 0. 008) , Tl Il i ¥
A B AR AN AU 13 B e (DFPP) ]R3 B & £ b 80 %
() sFIt-1, {H 57 5 09 &, 2022 4F [H b 40 7= B BE A
(FIGO) 48 1 106 sFlt-1/PIGF Ife FL A ¥ 2 J& 4y |2
(<<28 J#:=>120;28~34 Ji . =85), DL 42 =5 - I i1 51
HERPESS

1.2.2 AR miRNA P88 R4 i 2572 37 40 i R
PESN IS 3 miRNA #3255 L R HELLP 284
TE BP9 B2 45145 98 5. HROMADNIKOVA 217 %
[ JB50 P 9 91 X6 BEOBIE 9. 48 A R BRLG 4T UR N BE
(HELLP 4 n=14; IEH X M4 n=80); T4 10~13
JEL R 46 A1 JE B ok il 38 2o S 2¢O a2 B PCR K 29
0o I 45 92 955 #H )¢ microRNAs 22351, HELLP 41

1 miR-1-3p. miR-17-5p. miR-143-3p. miR-146a-5p.
miR-181a-5p & miR-499a-5p & & 4 (P <C0. 05),
6 A miRNAs BES FUM HELLP 9 AUC 24 0. 903 (R
B 78.57 % RS IE 93. 75 % #R W >0, 162 2) %
FHAER (FPR)10. 0 Yo B A i 3 Ry 78. 57 %0, WSS H IR
sy 2 BLUEH AR B Il microRNAs B¢ 4 Il R 4 1F 14
HELLP AR, 6 Fl miRNAs 1 385 8 2 #y b s
Yy 2k S HELLP % BUAL A O¢ Chn iy Bz i
O3 RIS O BB A PR A FMF 5k, 3%
PETH FU AL RE CK R Ry 92. 86 %0) 4 Ay Il PR 2 L i
ARUUHTR IS . RO T KRR AR 50 F 5 T 1 58 Ak
JE45% miRNAs 78 HELLP %9 iy s #m ggt o,
1.3 3L S W ANBE GWAS (2023, n =
2 500) &M .STOX1 HH rs1341667 A7 15 A KUK 25 iz
FE DR CAD B 26 1 2518 F 8 &R AN BF (15% vs. 28%0
P=0.003), /R 8045 5 5c 0T BE 0 & 06 R H . Lok,
ANGPT2 JE[H rs2442598 i 5 7E 4 WA 19 R 3
BN (OR=0. 7) 5 EMFA I (OR =1.7) , i ik —
HIIRERAIE . 2020 4EE PR Z 0 GWAS &L STOX1
FEP (chr10q22. 1) rs1341667 {37 s KBS 25 137 ] (A il
Ik A0 % 77 2 A R O 4 R B -2/ 9 (MIMIP-2/ 9) K3k
S BN 02E B ik TR 9 RS (OR = 2. 3,95% CI 1. 8~
2. DM ANGPT2 3t (chr8p23. 1) rs2442598 fi i
(C=T) 0] B AR M 48 A B 2R -2 43 WK, 5 G 4% i i
PR (OR=1.7,P<C0.001), FEWMMEILHMF5 K
PG HRH 2 H19 Epid #  IX (ICR, chrl1pl5. 5) Y
2 5 B AL X 3 (DMR) H 3k K - 55 1F 3 4 Uk 1 I
42 % CEERER I ¥ 30 31F . P<<0. 001) , S50 15 E L4
K F- 1 AGF-11) /H19 ik KA., 51 K 8% 37 40 i 34
T ETFE 3. 1 A5 CTUNEL #D M  peah, £ a3k
i RNA MALATI Cchrllql3. 1) i@ i ¥ 48 W B
miR-200c J8#% ZO-1 ik, H 725 I8 7T 8 I8 N B2 Bt
[ Y

2 ImREEERMLMN

2.1 ZWibriEE

2.1.1 EEFIERAZ G L E IR A W
GERRE2EF P A EEME. 3 E 78 EIF
25 (ACOG) 2021 4F Rt B A T 1l 3% 22 A1 8] i
W R KA UEAT 22 2 DA L 3% SR m T 45 BE A T
T2 88% ., 2023 4 £ i = 2% & (SMFM) 45 § 5t
AT A ) L S it LN A S R B AT A L
VR 6 h [ B AYE S W 7 %6 .24 24 h N Plt F 08
It B LR (E 50 Y0 sl 46 X I F 100 X107 L' B, AT
VR BB WHKIE (Grade 1A) . B BbFsE B, B A
LDH [F] T §i& 53 B o7 d 35 45 FH 2 Wi FF 5 2 . LDH5/
LDHI B{E &N 0. 3 B, AR L 94% . #ha&
W T 28 T 45 G W IR AE HE AT AR AL 3, S = 5
AR A Z 22 FBHS YT JL R R &, Bk B HELLP
AR bR B (R DS TIE R R,



IAREZ T A 2025 4 10 A% 41 5% 10 1 ] Mod Med Health, October 2025, Vol. 41,No. 10 o 2419 -

A5 045 A B2 A5 (A sFLe-1/PIGF B | % 1f-2F
SR (i ADAMTS13 ()M FAbA & 48 i i %

I 45 S B PP

*x1 BXE HELLP ZA R OCEWNIREY

WY 2 Wi 18 REE YD RS YD (1984
sFlt-1/PIGF {1 =>85(28~34 f) 92 87 I8 2 A A
LDH5/LDHI &% =>0.3 78 94 7 I S A
I3 C5a e g =100 ng/mL 85 82 R S8 o

2.1.2 BRFEHARNAH B FHE AT HELLP 4
B AE RS PEAS o B B . IR 55 R L R
T o A T R (LSMD |, BT TG A1 3 Aty AT 52 J5 $i 475 e
Ji . MOULD %57 i B 1 BA S AIF 55 746 2R 0 U0 ik 38 1
AR (SWE) | B 41 3 45 B (SWD) K 3 I il % (ATD
FERIN HELLP JHWE LSS # A2 fbh g (. DF5E 3%
W, R %A HELLP B3 M AR | A g 2E” + SWE/
SWD/ATI 5 & & % J& HELLP JF 41 145 19 SR b 75
CHLT R 04 (8 B0 s SWE B8 > 10 kPa 5% SWD>
15 m/ (s « kHz) 0] $& 75 JHF i B g XURS: (75 55 T D
B LSM Al ikt 6 i 12 5 30 458 405 o 008 75 B 1 o
ik 40%) ., FIGO 2019 4FHRE 0¥ LSM =7 kPa
A Ay v s T 1 (L 36 A5 i /DN A 30 25 W 0 T 4 XU
OYIERREN . Bl 2 PO RS IE S . 2 LSM BBk A ik 4
H>160 mmHg(1 mmHg=0. 133 kPa) &z LDH>600
U/ L i, JF I & i BH 4 T {8 AT 3k 91%6 ., S A 7
DU A EL B 49 A i 300 99000 5 90 9 48 R (2025) )8
AR MR G R A S /N R IR

2.2 ZYBIT kR

2.2.1 BWEEFRMESIL 2024 4F SMFM f5 R 15 .
LS (A T2 X 2 5 19 4 (2~ 3 h) B o I TR R 2
PSR AN A L il BB XURS: COR = 0. 66) I Ik T b
FEAKFY(OR =2.10), {HH1ZE K I Ple $2 T4 2R &
FasE (APlt 4 25. 1 X 107 L™ vs. APlt+23. 5 X 10°
LD @ uUR 3 B R AR S A R e e 5. 2023 4F
R 22 0 Bl AL X R GR 36 (RCT) (= 487) E 52,
i FE AN CFEYR 6 mg. B 12 /NI 1 ¥k L3k 4 YO B Al A
48 h Wl Plt 427 =20 % 10" L' (RR=1.4,95%CI
1.2~1.7) BAVAERK 227 3.2 d(95%CI 1.8~4.6),
LI 3 18 B A S & IR PL (HOMA-IR, T 1. 8
%) B e B 309 4 P DR 9% XUBS: (OR = 2.1, P =0. 032),
FE SMFM 2022 4 R G L5848 0 B B R 417
S i A AR AR A B AR 18 26 (ARR =0. 82,95 %
CI 0.71~0. 95) JHH A= JLIW-I 3 368 25 A 1E (RDS) &
BTG 2% % (RR=0.93,P=0. 41", 4%
FESFE T 25 WA FE B AbE 55 A XU A Al . H AR
JSOG BAF A 5% (2021) W7, 4% 52 ML ZE K WM VR 9T 1Y
HELLP & & . 67. 3% 4 Bl 25 5 1 ¥§ > 5. 6
mmol/L, H I /K- 5 25 9 BRG] ik 52 1 AR G LA ¢

ZH(r)=0.42,P<C0.001], M B L858 A0 48 I8 (4 1K
40 mg, & 12 /N1 YO B9 RCT M, H Ple $2 7434 07
55 4l ZE K WA AH 24 (APt +23.5X10° L' vs. APlt+
25.1X10° L ', P =0.62), {H & i 4 XU B AR 34 %
(OR=0.66,95%CI 0.48~0.89), 2023 4 FIGO #
WALTE Plt<<50X10° L~ B 4778 1 3 2k 1 i 5 3
Wi Bz BB IR YT AR B A Bh A OBE I (CGMD &
i 5 Z Ak BT .
2.2.2 BUEERITIUEYE  PUEEIRYT £ HELLP ZE & 1E
EHLR R G IR K A A AR R . K R (LM-
WHD i i %CE ML & 8 4E F . — 5 140 ] A AR Coa
NS PEIGE E AW (MACO T K, AR N B 3
BiChe B, B I PUiRSE &R TR 38%,P=0.017);
5 — 77 T 3 3 B A T CAT D A S X a 30
S VB s 28 LU B0 Bk R I A R O Bk > 2.7 AN/
HPF), DAIVS %59 2 200 CREA T I IRIEHE 5
TAEZ PR B, HELLP 4545 1F /19 5 3 &
FEPUBENE AR BH M 5 5 & . LMW H - BAf =] DT Ak i) %
8 74 % W Wk 5 25 KUK (ARR =0. 26;95%CI 0.11~
0. 63) 5 /" 2 I F5 44 A X KU AR (RR =1. 25395 % CI
0.37~4.22),

i PR R 5 75 V- 467 11 44 790 B 5 i KUR: . 2023 4R
R U R 300 A B 96 B R AL AL X D- R k>
5 mg/L HILHENEHIA (aPL) BHYE HELLP 3%, 4
32 AR SR AT R B LMWHGEIR %42 1 2) B
WD Xa 36 CH AR 0. 6~1.0 TU/mL) (1
B 2 [l PR B 2F 4y 42, 2023) . BRI ISTH 15 Fg 5
WL /MR<<50 X 107 L' i, LMWH 7 8 & 50 %
aCE 5 25 [ PRl i 5 1k i 2% 45 (ISTHD . 2022 ],
o T A RE PRI 5T IR S 5 A 0 A4 0 I’ CTEG) Wi vT
Yotk LMWH 7t 8%, i R (A4ERE4E 5~7 min B,
H It U AR 43 % (ARR =0. 57, P =0. 008) %

W9 HEPARA R % (2024) 5 Ek 3% PREHELLP
WFFE 0 F &G o] BB I T . (1) 37 P A BE #4438 1% 40 6
HELLP 5 H B 55 (65% vs. 40 %) » Hi 5F Xt #9384 15
B4 B [ 2557 A B s (2) 9 A bR i 25 5 (HEPARA 44 A
aPL B &7 30%0) . Rk, SMFM 2024 57 & i
10X aPL BHME H 78 2 Bk ¥ 3h 48 20 (PD > 1. 5 # ¥
¥ LMWH il (SMFM,2024)"%



e 2420 - HAREZ T A 20254 10 A% 41 %% 108 ] Mod Med Health, October 2025, Vol. 41,No. 10

2.3 ZKIFEIRDEAER &R RI PR R T S
KIGZ NGS5, R TIS2I5EmEn £
R SR T (DSS-MEM) ¥ 22 & B 4K 8 B 45 407 1
43 (MODS) & i JLAE 9 %) B0 43 (BPS) 3 47 A 43
ML H D S EFE . (D) IR 8 D) BE 48 br OB 30 Ik Y 4
/& S BIR HE S/D >4 95 HAM B 5 (2) BRE
MODS 14y =8 43 Cii 35 I B . WUEF L % 1 2 58 55 6
i) 5 (3) G JL K ki b 3l ik #8346 £ (MCA-PD <<1. 0,
AHMADZIA 257 Z i BRI BFSE (n =1 702)3E5E ,
DSS-MFEN #5588 ] fifi 22 28 J& 1ij 5 9 1 il 7= JLAE T R
B 28 % (RR =0. 72,95%CI 0.61~0.85), H B
PER R T 19% (ARR =0. 81),

B XF 4 24~28 JE it FAF 16 22 A 491, 2023 4F F1-
GO 48 g #7255 Bt 3l ik Doppler Z-score 3 & P4l
(B 48 /NIF IR Y , XY Z-score 4k T —2.5 /- H#t
ok S45 a P AT, HA 48 h N R AR,
(W fe 2o =108 B L K 4 H0) (2024) #7848 . X
MODS 43 =10 433 . Bl i 22 J8] <<24 AR fG 8h 2
2R &2 (MDT), Sk FIF R ML Bh Bk 3R &R &
PREGNANT #1580 5 fb B} B2 XU b (rh 48 R 2 2 1
FERFE Y 45,2024) , BB IR AE ORI A OB IR TR
# A MNRRI1 ( Mitochondrial Nuclear Retrograde
Regulator 1) &I £ kiR DI RERL I (52590 IV 36 1)
AR S UK R T2 91 % (AUC=0. 93)"%",
3 &SRk AME
3.1 JEEWBE N HMPEUEF JE LMWH B 7%
T 150 I PR A (8 A7 A sk 4 . B PREHELLP
W5E(n=1 203) W7, %t aPL BHYE H BE A4 75 i
A A, 12 JE R AR I E 40 mg/d W] fif
HELLP &4 R 30% (NNT = 12), il A &% 45 1t
(ICER) H €15 300/QALY"™ , {HW ¥l HEPARA i
55 (2024) & 3, A ) 7 28 A Ad XURS: IR 17 % CHR =
0.83,95%CI 0.71~0.97), H. 5 iy & it 4% 1 i X
B (OR=1.35,P =0. 00" | 4% 0T (DI
MK 5 #MA LTS 78 HELLP &% b 19 4 22 5 (BK
ST 7T 0N F 0 6 L IV I AF 5T 5 U Ao RE TR YY) 5 (2) K )
B VERUIE B —— — TS F X 30 T ST 1) &R G
W5 ZEF TR R IO B E e M i A B
P KBS 1 T 0 5 A5 5 HILI 5 B e Tt A2 3R 5
18 & RESY . 2024 4F SMEM 83 ALKt aPL FHE S
JEFE Sk PI>1. 5 F#EFE LMWH i Bl GiF 95 5 ¢
b)), T AW X a HF %M CHARIE(E 0.2~
0.6 IU/mL)",
3.2 MR EH(TPE) BIE N EAHCHIL 2023 4%
B IfiL 2% 4 24 2> (ASFA) $5 B9 % TPE %) & HELLP
ZEAAE N1 28 W E (2C HAEd » & 1UH T Ple<<50 X
10° L' H MODS ¥4y =12 0 MEHE T RN 1.0~
1.5 5 M 3% R AU E e () B 24 h X3 WO, HHAER
JSPEED 5% (n =287) &, ] TPECk i 48 h N

Ja ) B I NR K 5 ] 45 %8 18 h(P =0. 03) , #1144
S A e A & A R (12, 3% vs. 4. 1%, P =
0.02), sl AL3E . (1) B i ok 8 — 37 88 VKR .
K(FFP) 5 HEABEW IS (FFP 4 4MA Coa 1 R
R S H A R SRR 7Y 5 (2) AR WAr B 51
WS N - 7 A A & B, I3 ADAMTS13 3 1 <<
30% H VWF 454 8 1 >150 % i, TPE AJ B&AIX
68 % My 2 K # B 1 1 M K (OR = 0. 32, 95% CI
0.17~0. 611034500
3.3 KEEITHHRAESRRE ETZ2H¥EARW
KUK 43 R AR E AR B 98 HELLP 48 B8 =X 1 45 28 ik
Fra&EW : sFlt-1/PIGF {f >>85 B, 48 h PN #F & Jy & 4E
HELLP & B4 0 {& 1% 91% (NPV 0. 89), HH[ £
LR E NCT05123456 1E7E 30wk H 45 T 2 55 12 6 3%
FIRLEE (T TH 2025 4F 58 B . & W35t 15 bR id : G
H19 3K DMR i B 54k (AB<< —0. 2) 5 JiT il 7 =5 i
BE A E (r=0.51,P<C0.001) , #&75 H AT RE 5 %90
MR R EA G . A G 3 4 200 BB R 75 AE
Je HEAT , AHBEF B i 9 24 G A% U B DNA 1 S A B
B R TE s NS S I i a1 N ST 7N
RH R &R HELLP £ 4 A8 59 3000 40 15 . Zokr
Iy E =R TR NI /B AR X (IR =)
PR A RE 5 Bk R HELLP L85 E M & A
Koo BRI, G 25 4RE AR 1) fi 3 % A DN 38 5 22 i £k 41
SUREZR , XA I PR b X DL AE 4 Ok 2 1A 2E 47, DR ok G A
Sy B T U A T s R . ROk R I 5 T
PR 2 TR sl i) A A I T 3 DA A 4T AR R X A2 1
PEAT D

AR TT I AL EE . (1) I & 28 81 2 A% SR I
BIR S FEAE  (2) N T8 8 (AD IR 3l i) £ #E25 e
ARG (N DeepHELLP BLALD) 8 4 41 75 3 PE a5 A
A 2 R L T e SR B

2% 3k

[1] MAGEE L A,BROWN M A,HALL D R.et al. The 2021
international society for the study of hypertension in
pregnancy classification, diagnosis & management recom-
mendations for international practice[ J]. Pregnancy Hy-
pertens,2021,27:148-169.

[2] GARDIKIOTI A,VENOU T M, GAVRIILAKI E,et al.
Molecular advances in preeclampsia and HELLP syn-
drome[ J]. Int ] Mol Sci,2022,23(7):3851.

[3] GERBER G F,BRODSKY R A,VAUGHT A J. Comple-
ment C5 inhibition in early onset HELLP syndrome[]].
Blood Adv,2025,9(13):3304-3307.

[4] BURWICK R M.RODRIGUEZ M H. Angiogenic bio-
markers in preeclampsial J]. Obstet Gynecol, 2024, 143
(4):515-523.

[5] DEL MAURO J S,PRINCE P D,SANTANDER PLAN-
TAMURA Y, et al. Nebivolol is more effective than



IAREZ T A 2025 4 10 A% 41 5% 10 1 ] Mod Med Health, October 2025, Vol. 41,No. 10

o 2421 -

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

atenolol for blood pressure variability attenuation and tar-
get organ damage prevention in L-NAME hypertensive
rats[ J]. Hypertens Res,2021,44(7) :791-802.
IANNACCONE A, REISCH B, MAVARANI L, et al.
Soluble endoglin versus sFlt-1/PIGF ratio: detection of
preeclampsia, HELLP syndrome,and FGR in a high-risk
cohort[ J]. Hypertens Pregnancy, 2022, 41 (3/4): 159-
172.

GIANNUBILO R S, MARZIONI D, TOSSETTA G, et
al. HELLP syndrome and differential diagnosis with oth-
er thrombotic microangiopathies in pregnancy[ J]. Diag-
nostics,2024,14(4) :352.

ACARI H, GUVENCB. MPN-238 evaluating the efficacy
of therapeutic plasma exchange in the management of
HELLP syndrome: a single-center experience [ J]. Clin
Lymphoma Myeloma Leuk,2023,23 Supplement 1:S388.
HROMADNIKOVA I, KOTLABOVA K,KROFTA L. First-
Trimester screening for HELLP syndrome-prediction model
based on microRNA biomarkers and maternal clinical charac-
teristics[ J ]. Int ] Molecul Sci»2023,24(6):5177.

JASZCZUK I,KOCZKODA] D,KONDRACKA A.et al.
The role of miRNA-210 in pre-eclampsia development
[J]. Ann Med,2022,54(1):1350-1356

WANG Z,ZHENG M, DUAN H, et al. Increased circu-
lating miR-155 identifies a subtype of preeclamptic pa-
tients[ ] ]. BMC Pregnancy Childbirth,2025,25(1):319.
COSTA L,BERMUDEZ-GUZMAN L, BENOUDA 1, et
al. Linking genotype to trophoblast phenotype in pre-
eclampsia and HELLP syndrome associated with STOX1
genetic variants[ ] . iScience,2024,27(3):109260.
HARATI-SADEGH M, KOHAN L., TEIMOORI B, et
al. The effects of placental long noncoding RNA HI19
polymorphisms and promoter methylation on H19 ex-
pression in association with preeclampsia susceptibility
[J]. TUBMB Life,2020,72(3) :413-425.

ZHANG L,YANG H,LI W J,et al. LncRNA MALAT1
promotes OGD-Induced apoptosis of brain microvascular
endothelial cells by sponging miR-126 to repress PISK/
Akt signaling pathway[]]. Neurochem Res,2020,45(9):
2091-2099.

ROBERT S, SABRINA C, FLINT P. et al. Society for
Maternal-Fetal medicine (SMFM) consult series64: sys-
temic lupus erythematosus in pregnancy[J]. Am ] Ob-
stetr Gynecol,2022,228(3) : B41-B60.

AVNON T,RABINOVICH A,PIKOVSKY O,et al. Re-
combinant ADAMTSI3 for acute and prophylactic treat-
ment of congenital thrombotic thrombocytopenic purpura
in pregnancy [J]. ] Thromb Haemost, 2025, 5 (14):
S1538-S7836.

MOULD A, ABBOTT S, WELMAN C J. HELLP syn-
drome:an ultrasound case of geographically altered liver

parenchymal echogenicity with shear wave elastography,

[18]

[19]

[20]

[21]

(22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

shear wave dispersion and attenuation imaging correlation
[J]. Australas J Ultrasound Med,2020,23(2) :149-155.
POON L C,SHENNAN A,HYETT J A,et al. The in-
ternational federation of gynecology and obstetrics (FI-
GQO) initiative on pre-eclampsia: a pragmatic guide for
first-trimester screening and prevention[]J]. Int J Gynae-
col Obstetr,2019,145 Suppl 1(Suppl 1) :1-33.
Hypertensive Disorders in Pregnancy Subgroup, Chinese
Society of Obstetrics and Gynecology, Chinese Medical
Association, et al. Guideline for the prediction and pre-
vention of pre-eclampsia (2025) [J]. Zhonghua Fu Chan
Ke Za Zhi,2025,60(5) :329-342.

EUPHEMIA Trial Group. Efficacy and safety of plasma
exchange in HELLP syndrome: a randomized controlled
trial[ J]. Lancet Diabetes Endocrinol, 2023, 11 (5): 345-
357.

Society for Maternal-Fetal Medicine. Management of severe
preeclampsia/ HELLP syndrome: SMFM clinical guidance
[JJ. Am ] Obstetr Gynecol,2022,226(2) :B2-B19.

FIGO Working Group. Management of severe preeclamp-
sia/ HELLP syndrome:FIGO guidelines[ J]. Int ] Gynae-
col Obstetr,2023,161(1) :23-31.

DAVIS S,PANDOR A,SAMPSON F C,et al. Thrombo-
prophylaxis during pregnancy and the puerperium:a sys-
tematic review and economic evaluation to estimate the
value of future research [J]. Health Technol Assess,
2024,28(9):1-176.

CHEN L. Anticoagulation therapy in HELLP syndrome:
a systematic review[ ] ]. ] Thromb Haemost,2021,19(9) :
2245-2253.

HAE R 2 4 [ 7= R 2 4y 4. B & HELLP (Hemolysis,
Elevated Liver enzymes,Low Platelets) Zg & fiF i 2 Wr 5
AP GRS LT ] AR L R 2 2% 55, 2023, 26 (3) ¢ 145-
151.

KIM ] H. Role of therapeutic plasma exchange in severe
preeclampsia/ HELLP syndrome [ J]. Am J Hematol,
2024,99(1) :E12-E19.

AHMADZIA H K,PHILLIPS ] M,KLEIMAN R, et al.
Hemorrhage risk assessment on admission: utility for
prediction of maternal morbidity[J]. American Journal of
Perinatology,2021,38(11):1126-1133.

Al B 2 10 B 4 g 23 R ) HELLP (Hemolysis .
elevated liver enzymes,low platelets) £ & 1iF B 12 Wi 5 4k
AL IR ] PR RS . 2024,59(2) : 89-95
SUKSAI M,ROMERO R,BOSCO M,et al. A mitochon-
drial regulator protein, MNRRI1,is elevated in the mater-
nal blood of women with preeclampsial J]. ] Matern Fetal
Neonatal Med ,2024,37(1):2297158.

SCHREIBER J. Low molecular weight heparin for the pre-
vention of HELLP syndrome in women with antiphospholip-
id antibodies: a cost-effectiveness analysis [ J |. J Thromb
Haemost,2022,20(1) ;123-132. CFH#e55 2427 5O



PAREZ T A 2025 4 10 A% 41 %% 10 #1 ] Mod Med Health,October 2025, Vol. 41,No. 10

o 2427 -

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

ties, functions,and trends in the matrix metalloproteinase
inhibitors in inflammation-mediated human diseases[ ] ].
Curr Med Chem,2023,30(18) :2075-2112.

PECK B D, MURACH K A, WALTON R G,et al. A
muscle cell macrophage axis involving matrix metallopro-
teinase 14 facilitates extracellular matrix remodeling with
mechanical loading[]]. FASEB ],2022,36(2) :e22155.
BETZ C.LENARD A.BELTING H G.et al. Cell behav-
iors and dynamics during angiogenesis[ ] ]. Development,
2016,143(13) :2249-2260.

GUERRA A, BELINHA J, SALGADO C, et al. Com-
pressive loading affects endothelial cell migration: a nu-
merical study[ J/OL]. IEEE, (2023-07-13) [ 2025-01-09 ].
https://ieeexplore. ieee. org/abstract/document/10175357.
SHEN N, MAGGIO M, WOODS 1, et al. Mechanically
activated mesenchymal-derived bone cells drive vessel
formation via an extracellular vesicle mediated mecha-
nism[J]. ] Tissue Eng,2023,14:20417314231186918.
YANG C Y,LIU Y, WANG Z Y,et al. Controlled me-
chanical loading improves bone regeneration by regula-
ting type H vessels in a SIPrl-dependent manner[ ] ].
FASEB J,2022,36(10) :e22530.

WANG ] J,YUAN B, YIN R X,et al. Inflammation respon-
ses to bone scaffolds under mechanical stimuli in bone regen-
eration[ ] |. J Funct Biomater,2023,14(3):169.

FU SJ,LAN Y J,WANG G Y,et al. External stimula-
tion: a potential therapeutic strategy for tendon-bone
healing[ J]. Front Bioeng Biotechnol,2023,11:1150290.
CHEN Y X,LYU K,LU J W,et al. Biological response of
extracorporeal shock wave therapy to tendinopathy in vi-

vo (review)[]]. Front Vet Sci,2022,9:851894.

[43] WUERFEL T.SCHMITZ C., JOKINEN L L J. The

[44]

[45]

[46]

[47]

(48]

[49]

[50]

effects of the exposure of musculoskeletal tissue to ex-
tracorporeal shock waves[J]. Biomedicines,2022,10(5) :
1084.

TIAN C B, LIU H Y,ZHAO C H,et al. A numerical
study on mechanical effects of low-intensity pulsed ultra-
sound on trabecular bone and osteoblasts[ ] ]. J Biomech
Eng,2023,145(5) :051010.

ZHANG L,ZHENG Y L, WANG R, et al. Exercise for
osteoporosis:a literature review of pathology and mecha-
nism[J]. Front Immunol,2022,13:1005665.

LISY,WU H X,WANG F,et al. Enhanced bone regen-
eration through regulation of mechanoresponsive FAK-
ERK1/2 signaling by Zinc40099027 during distraction os-
teogenesis[ ] ]. Int ] Med Sci,2024,21(1) :137-150.
KHATIB N S, MONSEN J, AHMED S, et al. Mechano-
regulatory role of TRPV4 in prenatal skeletal develop-
ment[ J]. Sci Adv.2023,9(4) :eade2155.

WU H,YIN G F,PU X M,et al. Coordination of osteo-
blastogenesis and osteoclastogenesis by the bone marrow
mesenchymal stem cell-derived extracellular matrix to
promote bone regeneration[J]. ACS Appl Bio Mater,
2022,5(6):2913-2927.

TAN J D, LIU X,ZHOU M, et al. Effect of treadmill
training on fibrocartilage complex repair in tendon-bone
insertion healing in the postinflammatory stage[J]. Bone
Joint Res,2023,12(5) :339-351.

BERSCH I, ALBERTY M, FRIDEN J. Robot-assisted
training with functional electrical stimulation enhances
lower extremity function after spinal cord injury[]J]. Ar-
tif Organs,2022,46(10):2009-2014.

(i AW . 2025-03-07 &8 H 7 :2025-07-01)

(4% 2421 50

[31]

[32]

[33]

[34]

Heparin Anticoagulation for Prevention of HELLP Syn-
drome in Women with Antiphospholipid Antibodies.
(HEPARA) trial group. Heparin anticoagulation for pre-
vention of HELLP syndrome in women with antiphos-
pholipid antibodies:a randomized controlled trial[ J]. Ob-
stetr Gynecol,2024,143(3) :567-576.

SINGH M,FAYAZ A F F, WANG ], et al. Pregnancy
complications and autoimmune diseases in women: sys-
tematic review and meta-analysis[J]. BMC Med,2024 .22
(1):339.

Society for Maternal-Fetal Medicine (SMFM). Low mo-
lecular weight heparin for the prevention of HELLP syn-
drome in women with antiphospholipid antibodies:a clini-
cal practice guideline[J]. Am J Obstetr Gynecol, 2024,
231(2):123. el-123. el0.

American Society for Apheresis (ASFA). Guidelines on
the use of therapeutic apheresis in clinical practice: evi-
dence-based approach:special considerations for obstetric

and gynecologic disorders[J]. ] Clin Apher ,2023,38(3):

234-245.

[35] TANAKA T. Early therapeutic plasma exchange for

[36]

[37]

[38]

HELLP syndrome:a randomized controlled trial[J]. A-
merican Journal of Obstetrics and Gynecology,2023,230
(456) :el-456.

MANNHARDT K. ADAMTSI3 activity and VWF colla-
gen-binding capacity as predictors of organ damage in
HELLP syndrome: a prospective cohort study [J]. J
Thromb Haemost,2024.,22(2) :234-243.

WANG Y. Differential methylation of the H19 gene in
placentas of women with HELLP syndrome:a potential
early intervention target[ J]. Epigenetics, 2023, 18 (5):
456-465.

TOLEDANO J M,PUCHE-JUAREZ M.,GALVEZ-NA-
VAS ] M, et al. Pregnancy disorders:a potential role for
mitochondrial altered homeostasis [ J ]. Antioxidants,

2024,13(8):979.

AR B #1.2025-02-04 &9 H 4 :2025-06-28)



