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(1 R — BB Pl &4 KA 13002132 (HIEATE I T BEBReRE M+ & 3% 014010)

RAE BRI — IR B AR ARG A Z AR R £, Fik: RN I %X H TE4H4E i £ (Receiver operating
characteristic curve, ROC #1£%) A& =5t Logistic )2 547531 %5 2015 F 1 A £ 2017 4 12 A & P SAFHRIN M — RS LR
A (In vitro fertilization and embryo transfer, IVF-ET) & 97 i 3¢ 1 345 -F 2 4+ # K ( Intracytoplasmic sperm injection, ICSI)J& 4£4k 49
242 5] s JRAEHR BB e R A S L3658 . KR B354 (Body mass index, BMI), #9774 & (Follicle stimulating hormone,
FSH). # 1k % % Z (Luteinizing hormone , LH) . 3 — &% (Estradiol , E,) /K F 42 £ A% % % (Gonadotropins, Gn) % Ji & .Gn X # A EIE
4% A% %% Z (Human choionic gonadotophin, HCG) B LH.E,. 3% 4k & (progesterone, P)/K-F A B F & N R E AR A S 14-16
R Aor HCG R B AT RN HT . GER A7 205 9k S iR a0 47 A5 ARG 14-16 R o HCG # U 4 %) 31,44+ 4.40 % F= 29.50+
3.94 ¥ 396.96% 377.66 IU/L #= 702.85+ 496.91 TU/L, £ S+ B4 % i+ 5 & L (P<0.05), @it ROC w &3+ &6 R A K5 AT )E RIF 54
Aty cut-off M FFVAS AR A4, 45 R B 7R B SF#5(29.41%4= 9. 42%)1/1&%57&}‘ 14-16 X o HCG & (4.20%F= 22.76%) %~
WA R £ S B B E M40t & L(P<0.01), =T Logistic B )2 5 #7 ik A4 57 7= R aga A0 & R TAFH BHE
14-16 X o HCG 7K-F 544k 5 % /= S8 B 548 £ W (P=0.01,P=0.001), Z5if:5# >33 ¥ HBHE 14-16 X HCG R ES 582.6
IU/L 52 IVF/ICSI 3R J& 70 /= 64 1k 2 e P B 7, 2 3L 6 & 4 AT 76 7 B B 4 8 B 2L U 7 0 U JF 4R AT R IR B 48 7638 52 R B AEdR
Y
FE1 8 7~ IVF;ICST; 4 ;HCG E,
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ABSTRACT Objective: To explore the relative factors for miscarriage among pregnancies produced by assisted reproductive tech-
nology. Methods: A total of 242 cycles of in vitro fertilization and intra-cytoplasmic sperm injection that resulted in a clinical pregnancy
from January 2015 to December 2017 were included. Female age, BMI, basal FSH, basal LH, basal E,, total gonadotrophin dose, the days
of gonadotropin use, LH on day of hCG, E, on day of hCG, P on day of hCG, endometrial thickness on day of embryo transfer and
B-HCG level at 14 to16 days post-ET and embryo quality were analyzed by Independent samples t-test, receiver operating characteristic
curve and binary logistic regression analysis. Results: Female age and B-HCG level in the miscarriage group and Ongoing pregnancy
group at 14 to 16 days post-ET was 31.44+ 4.40 vs. 29.59% 3.94 and 396.96% 377.66 IU/L vs. 702.85+ 496.911U/L (P<0.05). The ROC
curve is obtained for analysis of various clinical parameters, and miscarriage rate were significant difference in cut-off group based on
female age (29.41% vs 9.42%) and B-HCG level at 14 to16 days post-ET(4.20% vs 22.76%). Binary logistic regression analysis showed
that, from all of the parameters, only female age and B-HCG level at 14 to16 days post-ET has an independent significant correlation
between miscarriage rate (P=0.001). Conclusion: Female age>33 or B-HCG level at 14 to16 days post-ET< 582.6 TU/L was the risk factors
of miscarriage in the IVF /ICSL The risk factors should be taken into account in the treatment of such patients and preventive measures
should be taken in advance to avoid adverse pregnancy outcomes.
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WrdR ey , B A SAEXT RS, B AT, N Ml B 2R R (As-
sisted reproductive technology, ART) F ¥ IIfi IR &F ¢ & B ik
30-40%" (H 52 FRELLAYIE 7= 220 E AR #1225 20-30%, 7F
WEH SR R R T, G e ART JERIE—HA&AZ K
o, AMREHRFAZARE AR ART 222445 &A= S
1 18-30%, 1M 1EH AREIG R 25N 10-15%54, i A
5 FECE RN | 18 RT3 IS ZRAE R JE0kS p O B B 2835 11
G, RGN A B AE BB AR IR RIS 5 | R ™= AR DG IR & A
ISR T PR 25 — B B R 58 04T IVE/ICST B 223697 1 i
FHAT TS, DUREAIR IVF/ICST 37738, $2 mid 2 A .

1 ZERAn R i%

L1 fRGIsRE

EPE 2015 4E | A F 2017 4F 12 A SRS —E R i
AT IVF/ICSI B 23697 I s ARG Ui A i ) 191 £ 3 298 61, HE
BR = 8 BlAN SR 11 4, HEBRA 2 R B A= sk f 3
16 4, J-HERR T RERZ AT YR ZE /1) FE U R T E S 75
[RI 21 ], fe 2 242 {5 s W AABIST
12 Fik

FEHRBEBMAG 14 16 X HCG HIAM:, HBAG 28 Kl
A A 2P AL MG R A IR s 2 1 R T 28 JA w2k kL
REAT 1000 g WE CHHT o AFFEARTEEYRES /i 474
4, Fir= 33 ), 4k 209 B, Fir= R A 11.07%,. LAFL =41
KGN G AR AT IR O ST IR . B BB AR IS R ZRAR
R .BMI, J&fifi FSH . LH E, /K°F .Gn &5 .Gn K% .HCG H
LH.E,.P /K- B4l H FB NIEEE A5 14-16 X il HCG
W AT T

FERH A K- B RS G 14~16 K1l HCG ¥ B 5 - 43
BT A 2855 2~4 RABHIJG 14~16 FHh2s G # DK 5 mL, 2%
B0 R AR R AR IS S B G ECL2010 Hifh
2RI M A . BRI 3 Rl 4 W OE B S [ FSH N

3.5-12.51U/L; LH 4 2.4-12.61U/L;E, 3} 12.5-166 pg/mL,
1.3 SitZEHHH

TS A5 AR A SPSS 17. 0 B AT 4e A4 3, Bdis LA
PIEE FRifi2E (MEANT s)FR , HEARI B o0 R A t ke
B, REAGIEE R TR FHDOAR 3R 5K, P<0.05 S22 5%
A #E L, P01 AEFHBENGFEIT¥*E X, RH
MedCalc 11.4.2.0 G453 44T ROC &k 434, TH4
HZHH cut-off {H, L) cut-off {45 , K F§ —JT Logistic [A]
VA TR AT S SR R C R, P<0.05 W ERA SR

PES-S8
2 BR

2.1 REASHRETIRASEIRRER LR

TP Bl 31,85+ 4.12 &, ARERATYRAT-3 415
7 29.56% 4.00 % i = 4L AF# BH I AR ST IR ZH (P=0.003)
W HBAMG 14-16 K1l HCG ¥k J&F Jy 402.35+ 383.71 TU/L,
B AR TSI R4 (712.41+ 504.77 IU/L, P=0.001), I35 1,

T AR ST IR A R E BMI SERl FSH  JL Atk LH  JEAik
E, W ZER TG #E XL, 75k 22.63+ 3.64 kg/m*> F
21.97#+ 3.40 kg/m?.7.15+ 1.93 IU/L 1 6.99+ 1.92 IU/L 527+
2.41 TU/L #1575+ 6.10 IU/L.53.95+ 32.15 pg/mL F1 55.93+
49.32 pg/mL(P>0.05), HiF=4HF-45 Gn KEN 10.45% 1.70 K,
PREHATIRA N 1058+ 1.95 K, AL AR TS 2 FE L (P>005);
W Gn AR R 27.83+ 8.38 %, HkLEATURA K 28.00+
9.16 37, PHZH LR TE G 325725 57(P>0.05) . i 7™ 2H Ak ST YR 2H
HCG H LH E2 P /K- HL A T 40 112 22 5 (P>0.05), H:# LH,
E,.P {3 27K 43 1 7 2.34+ 2.13 TU/L il 2.13+ 2.43 TU/L,
3398.00 2024.34 pg/mL Fl 3717.70% 2023.51 pg/mL.0.97+
0.42 ng/mL #1 1.04+ 0.41 ng/mL, FA8 H 5 N FEESEHE
TEFL =2 11,524 2.22 mm, FEARSEIEYRZE A 11.69+ 2.05 mm,
PIZH ] L322 5 e 4= 8 L (P>0.05) . (L3R 1),

x| REFESSEERA R KRR LS

Table 1 Comparison of clinical data between miscarriage group and ongoing pregnancy group

Miscarriage group(n=33) Ongoing pregnancy group(n=209) P value
Age(year) 31.85+ 4.12 29.56x 4.00 0.003
BMI(kg/m?) 22.63% 3.64 21.97+ 3.40 0.302
Basal endocrine
Basal FSH(IU/L) 7.15+ 1.93 6.99+ 1.92 0.652
Basal LH(IU/L) 527+ 2.41 5.75+ 6.10 0.657
Basal E,(pg/mL) 53.95+ 32.15 55.93+ 49.32 0.823
Drug use situation
The days of gonadotropin use(day) 10.45+ 1.70 10.58+ 1.95 0.719
Total gonadotrophin dose 27.83+ 8.38 28.00% 9.16 0.924
Endocrine on day of HCG
LH on day of HCG(IU/L) 2.34% 2.13 2.13%+ 2.43 0.641
E, on day of HCG(pg/mL) 3398.00+ 2024.34 3717.70+ 2023.51 0.400
P on day of HCG(ng/mL) 0.97+ 0.42 1.04+ 041 0.373
Uterine condition on day of embryo transfer
Endometrial thickness on day of embryo transfer(mm) 11.52¢ 2.22 11.69+ 2.05 0.648

B-HCG level at 14 to16 days post-ET(IU/L)

402.35+ 383.71

712.41% 504.77

0.001
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22 BEWEKRERN ROC BIZ ST

FRAR SR AL % 242 5] 835 45 TG RS 847 ROC 2k
AT, BEEIR, AR cut-off i 33 % (Cl: 0.588-0.712,
AUV: 0.652), BMI 1§ cut-off {&y 20.08 kg/m? (Cl: 0.484-0.613,
AUV: 0.549), Z& i FSH #Y cut-off {H ¥y 7.09 IU/L (Cl:
0.463-0.593, AUV: 0.528), %:fifi LH % cut-off {& 4 5.95 IU/L
(Cl: 0.449-0.578, AUV: 0.514), #:ffi E, i cut-off {3k 45.91
pg/mL(Cl: 0.478-0.607, AUV: 0.543), Gn KEX % cut-off {EH 11
K (Cl: 0.441-0.570, AUV: 0.505),Gn i F &1 cut-off {H %y 28
¥ (Cl: 0.459-0.588, AUV: 0.524),HCG H LH f{ cut-off {4
2.05 IU/L (Cl: 0.4578-0.587, AUV: 0.523),HCG H E, [ cut-off

&2~ 2552 pg/mL (Cl: 0.505-0.633, AUV: 0.570),HCG H P
cut-off {f 27 0.9 ng/mL(Cl: 0.489-0.618, AUV: 0.554), %44 H 1
BRI cut-off {4 9 mm(Cl: 0.449-0.578, AUV: 0.514),
% M5 14-16 K 1l HCG (¥ cut-off {f Jy 582.6 IU/L (Cl:
0.663-0.779, AUV: 0.724),,
2.3 cut-off [N AR BERT=EL

SHILL EIA cut-of f {E A FRE, X 242 5 B E AT 4419 LE
BT % 450 R AR Rl E, . HCG H E, DL KRB
J& 14-16 Kl HCG W AP A i~ 2 R B A G E X
(P<0.05), Ho  FISFIRAE)S 14-16 K1l HCG ¥ B fE Wi 4
TR BE MR E X (P<0.01), (L& 2).

R 2 BEIRKESE cut-off ENEFRSTE LR (X L)

Table 2 Comparison of miscarriage rate in different clinical parameters of different cut-off grouping (x* test)

Number Miscarriage Miscarriage rate
Cut-off Group P
(n) number(n) (%)
>33 51 15 29.41
Age(year) 33 0.000
< 33 191 18 9.42
>20.08 163 26 15.95
BMI(kg/m?) 20.08 0.132
< 20.08 79 7 8.86
>17.09 98 18 18.37
Basal FSH(IU/L) 7.09 0.077
< 7.09 144 15 10.42
>5.95 69 13 18.84
Basal LH(IU/L) 5.95 0.136
< 595 173 20 11.56
>4591 112 21 18.75
Basal Ey(pg/mL) 4591 0.031
< 4591 130 12 9.23
The days of gonadotropin use >11 61 6 9.84
11 0.317
(day) < 11 181 27 14.92
>28 107 19 17.76
Total gonadotrophin dose 28 0.096
< 28 135 14 10.37
>2.05 82 14 17.07
LH on day of HCG(IU/L) 2.05 0.265
< 2.05 160 19 11.88
> 2552 159 16 10.06
E, on day of HCG(pg/mL) 2552 0.025
< 2552 83 17 20.48
>0.90 141 15 10.64
P on day of HCG(ng/mL) 0.90 0.108
< 090 101 18 17.82
Endometrial thickness on day 9 >9 210 26 12.38 0.145
of embryo transfer(mm) <9 32 7 21.88 ’
B-HCG level at 14 to16 days >582.6 119 5 4.20
582.6 0.000
post-ET(IU/L) < 582.6 123 28 22.76

2.4 KA Logistic A3 ESH SR RAIEXE

it i —JC Logistic [MIIH 734 , 0B b IRS K ™ A A
Ko BER PR B S BV A5 14-16 Rifl HCG ¥k E S
T HRA BFRIARSIEP 735024 0.01,0.001), 4% >33 % K
)5 14-16 Kifil HCG ¥ EES 582.6 TU/L J& IVF/ICSI AL HRJ i
FERSLFER R, LA 3.

3 38
VLAESE W E PR B H A sk M A AT
FIABE R B A S B RIS T —18, {2 IVF/ICSL{3Y7 J5 HAE AT

PIHBE R R B E AL . 58 HE K IVF/ICST B 2216 R AT iR
JE UL P BE S M B R ) B R, TR IVE/ICSI I
PRAE R J 70 7™ (A AR DG DR 3N B 3R e ™ & 2B i S I,
A B X AEG T ABEIEA TR DR IG , A Rkc B 2t )y
3.1 WrESER

YT NN, LHEAERY2 35 JA 2 8 T ik 20 =100,
ABIFFE AL A B T AR S AR AL, P B R
RIS G, HAEHE T IVEICST BRI TG & A i 1Ak R
FERE N FEXT BRSNS IVF 3 0 R AT i n 2o AR
INTF 36 B ARSI ZH K BEL 3 P R B A H 2
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Table 3 Binary Logistic Regression Analysis of Clinical Parameters of

Patients
Clinical parameters OR
Age 1.163*
BMI 1.024
Basal FSH 1.080
Basal LH 0.966
Basal E, 0.999
Total gonadotrophin dose 0.964
The days of gonadotropin use 1.035
LH on day of HCG 0.994
E, on day of HCG 1.000
P on day of HCG 0.586
Endometrial thickness on day of
embryo transfer 1002
B-HCG level at 14 to16 days 0.998%
post-ET
Note: *: P<0.05.
AR I 36 %7 I A1 SN2 AL 7 AR ) 3 v T o0 B L ASHIF

FEEREIR R 33 2 R E BRI R AL 33 ST
FRE T R PR B I R RS AR ) R AR B
A REZSXT BN Uity A R, [ e T A4 & A B EAR
RN A4 R ) B BT B R T AU, e, T RILAR A
J5 AL REAR R Lo PEAFRE BB R TR [, TR I S48 25 T g
T RN T B0 T ICIE MBI 2 T A N WA R, 3 FE (Y B 7
TV B AR TG AN AN R oA T £ S5 (1% R S 185 ] B 8, 253 i s
TR, T B0 0 & A T G G R S R S B ART
JERI F AR R R A, fRAh, BRI SR BT 5
WA —ENIEEDI6E, M m il L R O3 7 e =
BB T BE R I, DR R IG R4 A5 fA R 38 T, oK T 9 7= 46
AN R AT URES JRy A ) AU D,
32 WESBER 14-16 Xl HCG

AHFFE R L AR ST IR AR AR S 14-16 K Il HCG
W2 R B BENSTHERE L, R cut-off (B4 415 PIZH IR
R RINEAA RENRITEE S, RMEERE T, &
I AR 2 TR RE AR 14-16 Kl HCG
WEEAR, VBB T & Fil R g i RN Bl R E
KAERE, SFMESFEN R fE R HCG
WeEEAS RIS, Neeta Singh S5H5E K MM AEG 14 K il HCG ¥
FERERT 347 TU/L STl PRAECYR T 12 J8 ) JR 3 AR 4 = Y
MU 72.2%, FrstEh 73.6%, B, A 14 KM
HCG ¢ & AT VE Jy AR URES J5) B 7 T A0 (B A ISR S
IEH IR A 5 e IR i = 8 B-HCG & i A 22 7 JC W 3%
P, R AT B-HCG & i W (T g DL AN B4R, 3278 1
WATYRS eIk = B-HCG 7 2 B {E S 1 A Be FHH VI 0151
TER IR AT RES R0, PRI, 17T g & AR e IR T r= i R
T T TINFEFR4H BhRIWT . BAESS 14-16 Kl HCG k& XHE:
YRt R T —E R BT, X T i HCG e B Ik i 2 4 by
T LA, T AN R AR R Ry A A2,

33 HETRERR
ABFFEXZ MR A R BEAT T 34, 4528 Won ™ 45 4k
ZritfeH BMI JEili FSH LH \E, /K°F- .Gn it .Gn K% HCG
H LH.E, P /KLU R H 78 WIRR 22 R A Geitv
Ko AR EER E;>45.91 pg/mL i, I PRIEDR 5 i 7= 26 9.23%
Pem 8 18.75%; HCG H E2< 2552 pg/mL B, I IRIEYR 5 /s
Rl 10.06%4¢ 5] 20.48% , #&/R LL ST B SR OC L (H
FHOGRE BE TG HE— 20 AT B R ROREAS B LT
WK — BRI MG R A R RZ —,
ART i St TR 78 A e Ol - PRIACR VR I BR A 1Y
N MAERIE A ARk, T RSN T B A IR 52 1 B I I R P,
PR N B R 23 1R B SR 00 , R REA B, ME s e /b
T MERR , Forh B, e N EEEE TG PR IR R, Sung N AEPIRE 7 G i
) HCG H Ey 7K 4l Bl A= 57 A8 35 B0 SR U 45 Jy vl RE 77 AR
RSN, B EIE TR S A R RS . HEG, X7
HCG H E, KX T B0 1 T 5E 18 , X B S5 Kk
B B HCG H By K-35 i TIE W AR IR, v RE 2
R PRI T B B AN G, 5 S RS AN R i
PR AELTRTI 48 H 455 ] BE 55 21 22 4 B S 250 S8 Le Aol
A, I ARESE 2 T Uil HCG HE, /KPR 37 1 3
Wi, Wang M 250 CH B, KF-FEARER M IVF 2555, B4 F3k 00
A R, AT A HCG H B, KPR 4 MR SL4T
R4 P2 R LT X, {HHCG H E, [ cut-off £} 2552
pg/mL, T P B 45 A BME, R/ B AR R0 B, 3R EEA
T IERE R T,
FIRT, BFFEET X R AT 890 22 R A (E T A, 245
R —, AOEEE AR RG220 kR 7 — R LG 0 HT, 45
AR /RAT IVFICST Y EF AR R T 33 % Bt 14-16 Kif
HCG ¥} AR T 582.6 TU/L I 51 & S R Wit 7= O A 3 . 3% 1
F, HAFSMEBME 14-16 Kl HCG e XL IRES R B 47
BT o AEXTIX SR BEATIR Y 7N 25 T8 S A K
W6z I 412 R MR T 41 e e S AN AR RS R B0 HET, X T
IVE/ICST SR i 7 v AURS: A U AN A T, AT 28 5 22 i F
FEVA B R A AR BRI T3 7 A G IR 3R A BRAf
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