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Relationship between Homocysteine, Uterine Artery Blood Flow Parameters
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ABSTRACT Objective: To investigate the relationship between homocysteine (Hcy), uterine artery blood flow parameters and
insulin resistance and pregnancy outcome in patients with recurrent pregnancy loss (RPL). Methods: 162 RPL patients admitted to
Kunming Maternal and Child Health Hospital from June 2020 to October 2022 were selected as the RPL group and 82 healthy pregnant
women underwent regular prenatal examinations during the same period as the control group. RPL patients were divided into live birth
group (85 cases) and abortion group (77 cases) according to the pregnancy outcome. Serum Hcy level, insulin resistance index
(HOMA-IR), uterine artery blood flow parameters, including uterine artery peak systolic/end diastolic velocity (S/D), pulsatility index
(PI) and blood flow resistance index (RI) were detected. The correlation between Hcy, uterine artery blood flow parameters and
HOMA-IR were analyzed by Pearson correlation analysis. The influencing factors of pregnancy outcomes in RPL patients were analyzed
by multivariate Logistic regression analysis.The predictive value of Hcy and uterine artery blood flow parameters on the pregnancy
outcome of RPL patients was analyzed by receiver operating characteristic (ROC) curve. Results: The serum Hcy level, S/D, PI, RI and
HOMA-IR in RPL group were higher than those in control group (P<0.05). The serum Hcy, S/D, PI and RI in RPL group were positively
correlated with HOMA-IR (P<0.05). The serum Hcy level, S/D, PI, RI and HOMA-IR in abortion group were higher than those in live
birth group (P<0.05). Multivariate Logistic regression analysis showed that high HOMA-IR, high Hcy, high S/D, high RI and
chromosomal abnormalities were risk factors for abortion in RPL patients (P<0.05). ROC curve analysis showed that the area under the
curve (AUC) of combined Hcy, S/D and RI in predicting abortion in RPL patients was 0.849, which was higher than that of single
prediction. Conclusion: The levels of uterine artery blood flow parameters S/D, RI, PI and serum Hcy in RPL patients were increased,
high S/D, RI and Hcy were relate to insulin resistance and increased risk of abortion in RPL patients.Combined S/D, RI and Hey could

improve the efficacy of RPL abortion risk assessment.

*IEBIH  m AR TRHETRIIH (202101BA070001-252)
Ve RIS A7 (1982-) 4 AL, @) AR BRI, BP0 07 1) - R PR3 , E-mail: wz123412341234@163.com
o SEIRFER PVF(1977-) 4o AR, @ EAEBEIW, AFFE 07 14 S fELEIR , E-mail: 320225838@qq.com
(ISR FI 38 :2023-07-20 357 H #1:2023-08-15)



- 392 . MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol24 NO.2 JAN.2024

Key words: Recurrent pregnancy loss; Homocysteine; Uterine artery blood flow parameters; Insulin resistance; Pregnancy outcome
Chinese Library Classification(CLC): R714.15 Document code: A

Article ID: 1673-6273(2024)02-391-05

YN

1]

il

B I YRF K (RPL)FETEAE ARG 20~24 JH Z B4 5 2
Kl 2 UL B AR B AEIR 0, AR bL o e e 1A 5
NS B SR AR AE . FLHT RPL BB RIGY T
FBA R A HE 50%0 5 AT, BAEIRSS Rz
WF5E 7R RPL FRAE e b 3 AT A 5 i T2, /KK
AR ZR AT S RPL A0 XU A7 5G9 [ B2 2R (Hey ) &
HAMR TN DR R e T e iy v 1) ZERR , W]l )
KA ARTIH], 5 R ERR - R BEeE R A5 | LR
FABL. m Hey MUAETEFE TR H AR I KU e, &
BRI S PG R A 7 R DA G, T sh ki i 2 8U%
W~ B FR S MUARAE PR O , OF5E om0 = R Mt ™ (B 1
BB R SRR S TR 200, By e sk i S A
B AP KY . AWML Hey, B shbkii i 2
#r5 RPL B RS AT AR ORGSR A G R, B 7R A i PR
AR RIS %

1 PR 5T

L1 IR BE#

PEFE 2020 4 6 H = 2022 4F 10 H BT A4 BE s
) 162 i RPL Hf % (RPL 41), FiRIEM 21~39 %, ¥y
(29.75+6.96) % | ZJHG Bl 19~24 J& , F-15(22.09+1.04) & , 14
FREF5E(BMI)SE Fl 20~25 kg/m?, F-15(22.49+1.93 )kg/m?, 4
AFRHE: (DA PRSP, FIEIRE A 05 (2) FRFTIN A 25 B RE A2
PERRBCR BRI, S8 B BUESS B N BAIG AT IR . HERRbRE: (1)
SRERE T (2) FEMRIUAE B RS VB IRIE
¥t 5 (3) A IF M E R B PRIPE G I 3575995 5 (4 )RS i o
TERE A 82 AR ™ K R 22 AN AT IRAL, AR
21~38 %, F(29.21+6.71) % , A2 JR i ] 18 ~24 J& , ¥y
(22.12+1.03) J&,BMI i [l 20~24 kg/m?, EHy (22.49+1.43)
kg/m? HALAERE 22 BMI HLE: 25 R IESe 1240 L(P>0.05),
AR O 4 3RAF BT AL R @B 3 28 5 2 W HHEREA T
B R A R B E R E 1.
1.2 Fik
1.2.1 Hey. BRBERMIEEAN AdUSKHRRENEZ
IR RN 3 mL A TEHE (Tohisén)), =R THE 2h
oA A MR, B R 0 (B S5 5 3000 rpm, 2
2 10 cm, B i) 5 min) BV EALAIN . SR FRAE S B AGAT
L35 Hey 7KF, {4 B s A4 s B B € 0L ve & 4R
RO A BT E S AR A I 23 G IR /KT, 11000 42 [ Bk
RIACA AT (5 EHESS 2 7)) Rl 23 16 R 5 20K, RS
F RSB B 5 RHEHTHE B (HOMA-IR )=( 25 i Ifil x2S
RS % )/22.5,
122 @BFEWE  Logiq 5 BOEFH W (EE GE), MK
JAFAE(3~5 MHz) . P FRh, S IR A 7 & T R

TRRAE TN TBA, VS TN B 58 R 2F I JE g0 45
. TFESIBKSHNAKECI 1 em A BoRFEshbk, 5 shZ
W F K A ko 2 AR 4-6 cm/s, BUFE A FR 2 mm?, (L3
51 S MR 30°  EFRIELL 4 AR I M AR TS B AT
W& 55 Sk I 3 0 25 280 75 sk sh 8 4 (P (L
FEEC(RI) MACHH A 3 i R I 70 3 32 5 6 9 A M0 e A 7 o L
fEH(S/D). UL b iR A 10 4ELL E TARZ 5000 75 B ik
TR, B3 U A 34E
1.3 ZrigsE

WA B AR IS BMIL ™ IR B 5% RPL 3% L S IF %
WU LEAAE A I HRIR DI REIGR TR )y =X B AR 221
B BN AR G o (R SR AR R I = R (TG) |, R i [ B
(TC),
14 FHEH4E

RPL % H AT EE YRGS R . ST LRSS s, IEH 2
A5y ARG ILTCWL R BT G ™=, MIGIE & =3 i, 1%
TRATURES ks RPL S5 43 R G =20 (85 ) ) My =2 (77 441)) o
L5 Git=aHm

K FH SPSS Hf4:(25.0 ji, 35 E IBM /A R #1748 HEE 7
B, IERSESAR RN R, I stu-
dent-t KB HEAT HL AL, 432848 i DI HEORT A 43 He 3R R R
TR AT LA . Pearson FHIEMEHT Hey . FE sk IS4
5 HOMA-IR f#H5CH: . ZKF Logistic M4 /347 RPL BH 4T
YREE R R 2, 32308 TAERHE(ROC) fh £ 4347 Hey . F
B sk i S H06 RPL (S I IR ES & i U AN E, P<0.05

SEAGFEN.

2 &R

2.1 RPL AFN3ERZA M iE Hey, F5 Bk TS # . HOMA-IR
AR

RPL 41 [l ¥4 Hey 7K3F-,S/D PI.RI L) }2 HOMA-IR ¥ T
N I (P<0.05), W3 1,
22 % Hey FE IRk MLRS$5 HOMA-IR KX 14

RPL 41 i13% Hey 7K 3F-,S/D .PI.RI 5 HOMA-IR #J 5 IF A
%(r=0.426.0.398 ,0.325 .0.274, P<<0.05 ),
2.3 FFEEMFRENE Hey, FEBKMLFESH LR

WIS Hey 7K, S/DPLRI L & HOMA-IR ¥]55 T
P4 (P<0.05), L3 2,
24 BRERZEMEEZE Logistic [ )3 AI 4547 RPL B& =1
FInE xR

R Z N BoRHUE 4 BMLL A I 28 00 HLLE S 1F Yen
RS H HLB] TG K TG =2, S AR ER KSR F s =4l (<
0.05), WHLHAF MY ™ B JT IR T G IF S BN H LR AL
Z RPL & i A1 BRI T REVGR 22 W19k S (2 1)
TR TC XL TESEH 2425 5 (P>0.05), L35 3. LI RPL 4T
W2 Jmy o PRI AB B (AR : 0= 3% 7, 1= 37", LA BMIL G IF £ %



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol24 NO.2 JAN.2024

- 393

% 1 RPL AR BRAME Hey, FEZNBKM TS B HOMA-IR L& (x5 )
Table 1 Comparison of serum Hey, uterine artery blood flow parameters and HOMA-IR between RPL group and control group( x:s )

Groups n S/D PI RI Hey( wmol/L) HOMA-IR
RPL group 162 3.42+1.03 1.65+0.26 0.90+0.18 20.32+4.16 3.96+1.02
Control group 82 2.62+0.53 1.32+0.21 0.65+0.15 6.02+1.24 1.52+0.23
¢ value 6.600 9.963 10.816 30.424 21.368
P value <0.001 <0.001 <0.001 <0.001 <0.001

% 2 FEFEAMRAEMTE Hey, FE BT S LB (x5 )

Table 2 Comparison of serum Hey and uterine artery blood flow parameters between live birth group and abortion group( x=s )

Groups n S/D PI RI Hey(umol/L) HOMA-IR
Abortion group 77 4.02+0.21 1.70+0.11 0.96+0.07 22.35+1.02 4.21+0.51
Live birth group 85 2.88+0.32 1.60+0.13 0.85+0.03 18.48+1.26 3.73+0.60

1 value 26.511 5.257 13.213 21.348 5.457

P value <0.001 <0.001 <0.001 <0.001 <0.001

R IRPL BERTHEE RSN
Table 3 Univariate analysis of abortion in RPL patients
Projects Abortion group(n=77) Live birth group(n=_85) t/y? value P value
Age (year) 30.12+6.12 29.42+6.37 0.712 0.478
BMI(kg/m?) 23.02+1.05 22.01£1.02 6.207 <0.001
Number of abortions (times) 3.02+0.63 2.87+0.51 1.672 0.096
Mode of pregnancy [n (%)]

Natural conception 53(68.83) 59(69.41) 0.006 0.936

Artificial fecundation 24(31.17) 26(30.59)
Luteosterone(nmol/L) 302.35+72.16 420.31+£91.47 9.049 0.000

Combined with polycystic ovary syndrome
[n (%0)]

Yes 39(50.65) 26(30.59) 6.768 0.009

No 38(49.35) 59(69.41)

Familial genetic history of RPL [n (%)]

Yes 12(15.58) 20(23.53) 1.609 0.205

No 65(84.42) 65(76.47)

Combined with hypothyroidism [n (%)]

Yes 16(20.78) 15(17.65) 0.256 0.613

No 61(79.22) 70(82.35)

Chromosomal abnormalities [n (%)]

Yes 35(45.45) 25(29.41) 4.459 0.035

No 42(54.55) 60(70.59)

Passive smoking during pregnancy [n (%)]

Yes 13(16.88) 16(18.82) 0.104 0.748

No 64(83.12) 69(81.18)

Drinking during pregnancy [n (%)]

Yes 9(11.69) 11(12.94) 0.059 0.809

No 68(88.31) 74(87.06)
TG(mmol/L) 2.69+0.32 2.12+0.26 12.491 <0.001
TC(mmol/L) 4.65+0.46 4.58+0.44 0.990 0.324
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Table 4 Multivariate Logistic regression analysis of abortion in RPL patients

Variable B SE Waldy? OR(95%CI) P value
Constant term 10.256 2.346 19.112 <0.001
Chromosomal
abnormalities 0.732 0.295 6.157 2.079(1.166~3.707) 0.013

High HOMA-IR 1.265 0.389 10.575 3.543(1.653~7.595) <0.001

High Hey 0.959 0.204 22.099 2.609(1.749~3.892) <0.001

High S/D 0.715 0.257 7.740 2.044(1.235~3.383) 0.002

High RI 0.432 0.142 9.255 1.540(1.166~2.035) <0.001

% 5 MiE Hey FENRKMRSHIN RPL BERF=HINES

Table 5 The value analysis of serum Hcy and uterine artery blood flow parameters in predicting abortion in RPL patients

Indexs AUC(95%CI) Critical value Sensitivity(%) Specificity (%) Youden index
Hcey 0.723(0.644~0.802) 20.12pmol/L 75.32 70.59 0.459
S/D 0.733(0.654~0.811) 3.24 74.03 71.76 0.457
RI 0.662(0.577~0.747) 0.91 71.43 67.06 0.384
Unite 0.849(0.789~0.909) 93.51 72.94 0.664

1.0 Hcy
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— RI
Unite

0.8 Line of reference

0.6

Sensitivity

04

02 ||

0.0 0.2 04 0.6 0.8 1.0
1-specificity

B 1 mi& Hey, FE Ak MRS E TN RPL £& 7 # ROC #iZk
Fig. 1 ROC curve of serum Hcy and uterine artery blood flow parameters

in predicting abortion in RPL patients
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