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 E.HA K BILKE PSR (MCA) A3 A F 45 47K A 5 da k& % & ILEF I (ACR) F= o 52
A F AT -la(HIF- 1) AR £ TR A ILE A BB P 8l RML, T7iE &8 2019 F 1 A £ 2020 F 12 A &
BRSO ILE NE A 542 163 Bl AR AT Z ARBIEILE WL RS W47 /E 0 h & M8 A 41 (98 #)) A=
e RER AL (65 B1), MBI )IL MCA 8945 3) 35 2 (PD L L A 35 2 (RD Aol 45 41 5 K o i ik /4T 7K 0 3%
AN fn ik B (S/D) A & F 43 ACR A= HIF-1a K -F B 4L, 5 547 86 )L MCA # PI.RI #= S/D, A & %343 ACR #=
HIF-la KF5F2 A . HAILETZE T ERENXEZ, ARELERAIBAAER N BILE Vwk;ul’é’a & B8,
R THNHEAMAKILMCA MG PILRIA S/DARIFELT AFHAUHIRIK(P<0.05),mE AR 454
ACR #= HIF-la K-FE LT AL A4 245 (P<0.05)., &FAEALAHIL MCA 4 PI.RI #= S/D K -F 4 %
F R A AILE & A i B (P<{0.05), M & 42 ACR #» HIF-la K-FH A5 F fd £AILE L= E
A2 JE ¥ e d I & (P<<0.05), B5)L MCA # PI.RI #= S/D, A & %42 ACR #= HIF-1a B 4% FAM B5 )L M 5
B RBEH 95. 9% HFFHEH 89. 2%, & FT@ARCAUC) 4 0. 959, & AUC 1 & T PI.RI.S/D,ACR,
HIF-1a ¥R 35 47420 (P<<0.05) , m & FRIEHFZ 8 AUC Wi, 2 F R4+ FEL(P>0.05), &ig AL
MCA feih 5 F A7 A F 43 ACR A= HIF-1a 4 £ FRM AS LT Ak AP LA & 26916 K & L, B A4l oA
2R T ERIEARE R AT EE R EET A,
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Clinical value of fetal middle cerebral artery hemodynanic parameters combined with maternal urinary
ACR and HIF-1a levels in predicting fetal intrauterine hypoxia
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Abstract:Objective To investigate the clinical value of fetal middle cerebral artery (MCA) hemodynanic
parameters combined with maternal urinary albumin creatinine ratio (ACR) ,blood hypoxia inducible factor-1a
(HIF-1a)levels in predicting fetal intrauterine hypoxia. Methods A total of 163 pregnant women who were
diagnosed with suspected fetal intrauterine hypoxia in Qingpu Branch of Zhongshan Hospital, Fudan Universi-
ty from January 2019 to December 2020 were divided into intrauterine hypoxia group (98 cases) and non-in-
trauterine hypoxia group (65 cases) according to the diagnostic criteria of fetal intrauterine hypoxia. The RI,
PI and S/D of fetal MCA, urinary ACR and serum HIF-la in pregnant women were observed in the two
groups,the relationships between the RI, PI,S/D of fetal MCA, urinary ACR, serum HIF-la in pregnant
women and gestational weeks,the severity of neonatal asphyxia were compared,and their clinical value in pre-
dicting intrauterine hypoxia was also observed. Results The levels of PI,RI and S/D of fetal MCA in intrau-
terine hypoxia group were significantly lower than those in non-intrauterine hypoxia group (P <C0. 05),and
the levels of urinary ACR and blood HIF-1a of pregnant women were significantly higher than those in non-in-
trauterine hypoxia group (P <C0. 05). The levels of PI,RI and S/D of fetal MCA in intrauterine hypoxia group
decreased with the increase of gestational weeks and the severity of neonatal asphyxia (P <C0. 05) ,and the lev-
els of urinary ACR and blood HIF-1a of pregnant women increased with the increase of gestational weeks and
the severity of neonatal asphyxia (P<C0. 05). The sensitivity of combined detection of levels of PI,RI and S/D
of fetal MCA ,urinary ACR and blood HIF-1a levels of pregnant women in predicting intrauterine hypoxia was
95. 9% » the specificity was 89. 2% ,and the area under the ROC curve (AUC) was 0. 959 (P <C0.05),the AUC
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was significantly higher than those of PI,RI,S/D,ACR and HIF-1a,but there was no significant difference a-

mong each single maker (P~>0. 05). Conclusion The fetal MCA hemodynanic parameters combined with ma-

ternal urinary ACR and blood HIF-1a has important clinical significance in predicting fetal intrauterine hypox-

ia. Combined detection is significantly better than single index,which is worthy of clinical application.
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20 A48 bR I iR LB N S U AT — A BH A
Febn. Jouk KA FOTRE . A BT R IR LK
il v 2l Jik CMCAD 19 1L 38 2 77 2% W A Bh F X L E
S BEAT RS W O ST L 2 MCA L
Bl ) 2F B — 4R bR I RN BEAR 4 M B LB 9 AR I L
I, 2 B 6 AR 6 A R, A B D 78 DL R = 12 T A RE
O —Fh a3 PR A 2 A ULBT He  (ACR) #%
1198 10 B T R 405 1 W S ke gk 1 T IR L
B PN Bl A W TR LA B R B
FHF-1a(HIF-1o) 7E LA S EOR A T 77 4, & —Fp
G R 47T R G LR N AR A 2 5 B0 HIF-1o 236
Ftgn T S BRI HIF-1o F &™), 2 0] JF W
JEILE WEECIRAS  TFZEHE— 058 . AWF5E
PG L MCA L3 80 J1 2% 48 b I 56 & 4G B
ACR Fl HIF-1a 7KF- o WEEEH X JIG LS P Bk 480 1Y 12 W
Prfd Bl E T .

1 AREHZE

1.1 %kl 2P 2019 4E 1 A & 2020 4F 12 A7
ARBEHLIZ I 163 1 B UG L E PN Bk 420 242 40 o0 BiF 5% 5t
S YAAKRUE  FTEAS B RN L 4 I A I A A BE 4
U JC T 5 PRLTG U R 5 TO Y 0 A S s 2 W JE IR 25 s
FUHC S W B2 o sk s 2 A LA HERR AR M. 2
G UEIR s o0 W o AR A IR LR B = B A IR BEIR
I3 fe I T FR R IR T BB T HERE 5 7R TR LT E LR B
AR R A L AR ILE P BRI B R i 4
11430 B P Bl S 2 (98 D AT By PN Bk 4EC 4 (65 )
BB A A AR 25~38 %, F (31, 63+2.78)
B 27 ~41 L (34, 7242, 35) i S A R
B E(BMD H (23, 624+2. 03)kg/m*. ToB N BL4A
WA AR 24~38 %, F1(32. 21+£2.52) % ; 2 )]
27~41 J&, ¥ ¥ (35. 16 = 2. 73) J&; F ¥ BMI K
(23.62+2.03)kg/m*, PHLLZIH4E | . 22 J& Al BMI
G R L ZE R LG EE L (P>0.05) , B
ALHE . BTE RIS 4 H IR S 5 AR 5T, 35 % B A
W) 5 AT B A B RS 2 5 A Al
1.2 FHik

1.2.1 Wb ERMSA LS B2 W As o
oK 2 BE L RRAE TS YL s B sh koo i D s e 4 4R R
I 4 BE /& 5K 9 $5c /N L 3 2 (S/D) =35 i JL A

albumin creatinine ratio;

hypoxia inducible factor-la; intrauter-

JC A 56 (NST) JG 5 7 78 L A B i 0 28 S 9 /) 1
;B EAEKIER<3. 5 Lkl —Rin]
WA R L E B R AR A LY &= SR K
NGRS A Lo R R R B (4o B P = R A
(33 i) F e B == B 41 (25 i) . = BB B I WA o <
IKIGYL 2 G, A L Apgar BE4r>6 i MR EEEF
IKI5YE 3 9%, B0l 100~120 WK/ 4% 8 4 L Apgar ¥F
TFEA~6 4 AT EEE B KT G 4 9 i O FE 100
W/AVLTF B )L Apgar WE4r<<d A WS A,
1.2.2 MCA IR sh 12 W R 6254
2 WAL (LOGIQ-7, 3% B GE 72 ") 4 7)) #k 17
MCA B Il 3% 3l 7 2 Wi, o 3RSk 3 %6 4 MHz,
AR UM M L S A T iR L B & I B . 7E i L AR X
G, E MCA L3 AT 3 , 10 S 4 s 38 0 (PD)
FH A 3850 (RD A S/DLELEME 3 WL B34,
1.2.3 AN REZEERZBEHKIM 5 mL,
B B PRI 5 mL. SR FH MG fie 93 MR o 3k 6 A 0 ot
i HIF-1la K, R4 A s A b B (CXT7 Y, 5
Beckman 2 @] A= 7)) I % JR i & H AR ALEF, I 31
B OACR, AR &R RD AT =&, ™ 5 I8
R S Ui B E .
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S/D K-, VA R 2230 ACR, HIF-1a /K, BR300 48 A5 78
T 27 ~<32 JH \Z 32~<C37 JEH RN 37 ~41 JA 43 B
Kl 3 W, FF R HOE ¥, W IR JL MCA 1Y PILRI
'S/D, 221 ACR Fl HIF-1a /K522 4 L5 B ™ 5
B ZR DL B AR TN e L e P il 480 A i R A1 1
1.4 SEit2Fab3E SR SPSS19. 0 8834k ¢4 E 47 %k
PEAL PR 2 Gt M. BEIEAS AR L 25 iR R
DL £s om0 SR ¢ K560 1185008 Rt DL i 8K
S Ay RN AL B ECR X R 565 % s ma iR L
PR B 4 B AF 56 & R AT T Logistic U343 47 5 % FH
ZARFH TAERRAE (ROC) Hh % 73 BT 4% T 45 s 76 500 G
JLE N BAE TP M., L P<<0.05 NESA S
2 &% R

2.1 PIAMRILRMZAR A4 TR bR tb i B A 4R
JL MCA #) P1.RI F1 S/D 7K 45 65 P9 Bt S8 41 W 2
FAARG , T 2 Y B4R 41 42 13 ACR Fll HIF-1a K5 E
WELA A BT &, 22 R A G2 B L (P <<0.05),
1,
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ERBE G JL MCA 19 PI.RI Fil S/D /Kbl 5 22 JH
AT P, T 2213 ACR 1 HIF-1a 7K - [ifi 35 2% 5 3%

TN T i AN ] 22 J] 2% g b LB, 22 AT e it o
M (P<<0.05), W% 2,

*x1 WA ILINZEZMIEFREE R (2 +5)
it JL MCA 297 ACR 214 HIF-1a
21 51 n
PI RI S/D (mg/mmol) (ng/L)
JoE N B A AL 65 1.6440. 31 0.77+0.17 3.7540.67 28.12+3.07 38.55+4.13
BN B AR A 98 1.3020. 24 0.6440.12 3.17240. 34 31.50+4. 97 43.2744.80
7.549 5.599 6.412 5.371 6.494
P <0. 05 <0.05 <0. 05 <0.05 <0. 05
xr2 ARAZEAENHREBILNZEZMISIRLEE (2 £5,2=98)
- 5L MCA 7231 ACR ZE4H HIF-1a
i
PI RI S/D (mg/mmol) (ng/L)
27~<32 JA 1.40+0. 32 0.724+0.13 3.3540.43 25.7644.32 36. 7444, 28
32~<37 JA 1.3440.26" 0.67+0.12" 3.2140.32" 32.4345.02" 42.8544.72"
37~41JH 1.1640.21°7 0.53+0.11°7 2.954+0.25" 7 36.31+5.12° 7 50.22+5.23°7
F 35. 467 66. 184 34. 689 119. 673 198. 101
P <0. 05 <0.05 <0. 05 <0. 05 <0. 05

.5 27~<32 ., " P<<0.05; 5 32~<37 A ILE . 7 P<<0. 05,

2.3 AFZEBRERILMAELTIER R 5N
B ZH R )L MCA 1 PILRI Il S/D 7k - bifi %5 25 B ™
TR B BRI, T 242 10 ACR AT HIF-1a K &
FERJCERER MM A &, ZR A% ¥E L (P<
0.05), W% 3,

2.4 Ji5)L MCA I i 2h 77 % 48 b5 S 42 10 ACR . HIF-
Lo UG ILE B E A ME X2 mfig L& &5 N
B A SC I Z 1T — 9T Logistic [MIH43#7, 15 8 5
FEY =—4.999 X X p—9. 663X Xp—2. 235 X Xgp+

0. 255X X ack 0. 226 X X jere +5. 221, BEA A 0 19
REE N 95. 9%, K¢ 5 B 89. 200, i & F i R
(AUC) 2 0. 959, BA& KW AUC B & K T PI
(Z=4.433,P<C0.05) . RI(Z=5. 464, P <0. 05),
S/D(Z =5.042, P <<0. 05) . ACR(Z =5. 920, P <
0.05)Fl HIF-1a(Z =5. 656, P <Z0. 05) .3 48§ ¥5 &
W, Wi TIEFR I AUC . 2 R g% 5 X
(P>>0.05), W4 F1E 1,

*3 AEAEERERILMZBEZITIHEIREE (2 +5)

S } Jii )L MCA 24 ACR Z4 HIF-1a

PI RI S/D (mg/mmol) (ng/L)
BREER 40 1.5240.13 0.75+0.08 3.494+0.19 26.8943.13 38,5442, 21
hEEER 33 1.2740.07" 0.6240.03" 3.10+0.09" 32.4140.92" 44,4441, 47"
HEEL 25 0.99+0.10"7 0.4840.05" 7 2.74+0.1477 37.68+2.52"7 49.28+2.30"7
F 199. 023 163. 256 195.597 155. 135 225. 869
P <<0.05 <<0.05 <€0. 05 <<0.05 <€0. 05

W SREERRILLE. " P<<0.05; 59 EEBAILILE ., T P<<0.05,
x4 faJL MCA miFEzsh HF Kk ZEF ACR.HIF-1« IR ILE AL Hr1E

i H W RAGE Y () AUC 95%CI
PI 1.49 81.6 67.7 0.807 0. 738 ~0.865
RI 0.71 78.6 64.6 0.752 0.678~0. 816
S/D 3.56 89. 8 60. 0 0.778 0.706~0. 839
ACR 29. 86 mg/mmol 66.3 76.9 0.727 0.652~0. 794
HIF-la 43.25 ng/L 51.0 90. 8 0. 760 0. 687~0. 824
AR 95.9 89. 2 0. 959 0.916~0. 984

T TR .
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AUC K 0. 807;RI<<0. 71 W, FHF500 i LB 7 B4 1Y
RGER 78. 6%, Fi 5t R 64. 6%, AUC 2y 0. 752;
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