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Predictive Value of Free Testosterone Index Combined with Serum GnSAF
and SHBG on Pregnancy Outcome in IVF-ET Treatment of Infertile Patients
with Polycystic Ovary Syndrome*
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ABSTRACT Objective: To investigate the predictive value of free androgen index (FAI) combined with serum gonadotropin surge
attenuation factor (GnSAF) and sex hormone-binding globulin (SHBG) on pregnancy outcome in in vitro fertilization-embryo transfer
(IVF-ET) treatment for infertile patients with polycystic ovary syndrome (PCOS). Methods: 197 patients with PCOS who were admitted
to the Reproductive Medicine Centre of Hunan Maternal and Child Health Hospital from January 2020 to June 2022 were selected as the
PCOS group, and were divided into the pregnancy failure group and the pregnancy success group according to the pregnancy outcome of
IVF-ET treatment. Another 68 healthy women in the same period were selected as the control group.Clinical data were collected from pa-
tients with PCOS infertility, FAI was calculated and serum GnSAF and SHBG levels were measured. Multi-factor logistic regression was
used to analyze the factors influencing pregnancy outcome infertile patients with PCOS treated with [IVF-ET. ROC curves were used to
analyze the predictive value of FAI and serum GnSAF and SHBG on pregnancy outcome in PCOS infertile patients treated with [IVF-ET.
Results: The levels of FAI and serum GnSAF were higher and SHBG was lower in the PCOS group than in the control group (P<0.05).
The success rate of IVF-ET treated pregnancies in 197 infertile patients with PCOS was 51.27% (101/197). Univariate analysis showed
that body mass index, luteinizing hormone (LH), LH / follicle stimulating hormone (FSH), testosterone, anti-mullerian hormone (AMH),
FAI, and GnSAF were higher in pregnancy failure group than in pregnancy success group, while FSH, fertilization rate, good embryo
rate, and SHBG were lower in pregnancy success group (P<0.05). Multivariate logistic regression analysis revealed that increased body
mass index and elevated LH, LH / FSH, AMH, FAIL and GnSAF were independent risk factors for pregnancy failure in infertile women
with PCOS treated with IVF-ET, while increased SHBG was an independent protective factor (P<0.05). ROC curve analysis showed that
the area under the curve of the combination of FAI and serum GnSAF SHBG in predicting the pregnancy outcome of IVF-ET treatment
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in infertile women with PCOS was larger than that predicted by FAIL, GnSAF, SHBG alone. Conclusion: The combination of FAI and

serum levels of GnSAF and SHBG has a high value in predicting the pregnancy outcome of IVF-ET treatment in infertile patients with

PCOS.
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Table 1 Comparison of FAI and serum GnSAF and SHBG levels between PCOS group and control group[M( Pss,Pss) ]

Groups n FAI GnSAF(pg/mL) SHBG(nmol/L)
PCOS group 197 1.98(1.08,3.42) 23.19(19.48,26.24) 31.31(22.62,39.48)
Control group 68 1.03(0.47,1.53) 18.11(14.71,22.29) 45.06(35.19,56.33)
Z - 5.981 6.112 6.603
P - <0.001 <0.001 <0.001
% 2 PCOS ANZEH IVF-ET BT RIRE R B EZ S
Table 2 Univariate analysis of pregnancy outcome of IVF-ET treatment for infertile patients with PCOS
Factors Pregnancy failure Pregnancy success oz P
group(n=96) group(n=101)
Agelyears, vt s) 29.60% 3.62 29.31% 3.36 0.598 0.551
Body mass index(kg/m? x# s) 25.70% 3.33 24.33% 2.75 3.160 0.002
Infertility years[years, M( Pys,Pss) ] 5.00(3.00,6.00) 4.00(3.00,5.00) 1.904 0.057
LH(U/L x% ) 15.81% 2.72 14.18+ 3.78 3.457 0.001
FSH[U/L, M( Pys,Pss) ] 5.72(4.91,6.82) 6.33(5.73,6.75) 2.433 0.015
LH/FSH[M( P»s,P5s) ] 2.72(2.13,3.36) 2.29(1.92,2.68) 4.075 <0.001
Estradiol( pg/mL x+ s) 127.20% 41.52 139.81+ 47.99 1.968 0.050
Progesterone(nmol/L x+ s) 1.30% 0.32 1.24% 0.18 1.735 0.085
Testosterone( nmol/L x+ s) 1.12+ 0.13 1.08+ 0.10 2.561 0.011
Pituitary prolactin[ng/mL, M( Pys,P;s) ] 15.79(14.18,17.49) 15.55(13.63,17.12) 0.861 0.389
AMH(ng/mL x% s ) 13.26x 2.95 11.60% 1.85 4712 <0.001
Gn dosage(IU xt s) 3441.53 807.24 3638.88+ 638.97 1.896 0.060
Number of retrieved oocytes[n, M( Pas,Pss) | 10.00( 8.00,11.00) 10.00(9.00,12.00) 1.513 0.130
Fertilization rate[%, M( Pxs,Pss) ] 0.62(0.51,0.68) 0.63(0.59,0.68) 2.054 0.040
Excellent embryo rate( % x+ s) 0.40% 0.11 0.45% 0.10 -2.781 0.006
FAI[M( Pys,P5s) ] 2.92(1.69,4.09) 1.39(0.56,2.60) 6.600 <0.001
GnSAF[pg/mL, M( Pys,Pss) ] 24.69(21.46,27.88) 20.89(17.30,24.21) 5.873 <0.001
SHBG[nmol/L, M( Pys,Ps5) | 25.95(18.58,34.35) 36.75(26.13,45.96) 5.933 <0.001

3 PCOS R"Z & & IVF-ET BT IEIRE BRI Z E & LogisticEl V3547

Table 3 Multivariate Logistic regression analysis of pregnancy outcome of IVF-ET treatment in infertile patients with PCOS

Factors B SE Wald «* P OR 95%CI
Increased body
s index 0.046 0.020 5.290 0.023 1.047 1.006~1.090
Elevated LH 0.144 0.070 4.233 0.040 1.155 1.007~1.326
Elevated LH/FSH 1.126 0.493 5.221 0.022 3.082 1.174~8.093
Elevated AMH 0.203 0.096 4.482 0.034 1.225 1.015~1.479
Elevated FAI 0.835 0.203 16.934 <<0.001 2.304 1.548~3.429
Elevated GnSAF 0.225 0.059 14.475 <<0.001 1.252 1.115~1.406
Elevated SHBG -0.077 0.021 13.444 <<0.001 0.926 0.888~0.966
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Table 4 The predictive value of FAI and serum GnSAF and SHBG on pregnancy outcome of IVF-ET treatment in infertile patients with PCOS

Best truncation

Maximum Youden

Indexes AUC 95%CI value Sensitivity( %) Specificity( %) index

FAI 0.772 0.707~0.829 1.54 81.25 56.44 0.377

GnSAF 0.742 0.675~0.802 24.32 pg/mL 58.33 77.23 0.356

SHBG 0.745 0.678~0.804 35.14 nmol/L 79.17 60.40 0.396

Three items combination 0.885 0.832~0.926 84.37 78.22 0.626

1 FAI FIM % GnSAF .SHBG Flil] PCOS % £& IVF-ET i&77E
SRZE B ROC 2k
Fig.1 ROC curve of FAI and serum GnSAF and SHBG predicting
pregnancy outcome of IVF-ET treatment in infertile patients with PCOS
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