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Abstract Objective To investigate the correlation between homeostasis model assessment of insulin resistance (HOMA-IR) levels
and clinical pregnancy and live birth outcomes in patients with polycystic ovary syndrome (PCOS) undergoing in vitro fertilization-em-
bryo transfer (IVF-ET) as well as its predictive value for clinical outcomes in patients with PCOS after IVF-ET. Methods Clinical data
were collected from 563 patients with PCOS who underwent IVF-ET at the General Hospital of the Northern Theater Command between
June 2018 and January 2023. Patients were categorized into the pregnancy group (n = 457),non-pregnancy group (n = 106),live
birth group (n = 341),and non-live birth group (n = 116) based on their clinical pregnancy and live birth status. The t test, Wilcoxon
rank-sum test, X * test,and Fisher’s exact probability method were used to compare differences in clinical indicators between the preg-
nancy and non-pregnancy groups and between the live birth and non-live birth groups. Multivariate logistic regression analysis was per-
formed for indicators with statistically significant differences (P < 0.05). The predictive value of HOMA-IR levels for clinical pregnancy
and live birth outcomes after IVF-ET in patients with PCOS was evaluated using a receiver operating characteristic (ROC) curve. Results
Statistically significant differences (P < 0.05) were observed between the pregnancy and non-pregnancy groups in terms of age , body mass
index (BMI), HOMA-IR ,number of fertilized oocytes, number of high-quality embryos,and high-quality embryo rate. Similarly, signifi-
cant differences (P < 0.05) were found between the live birth and non-live birth groups in terms of age , BMI, HOMA-IR , number of high-
quality embryos, and high-quality embryo rate. Multivariate logistic regression analysis revealed that age , BMI,and HOMA-IR were factors
influencing clinical pregnancy outcomes (P < 0.05), whereas age, BMI, HOMA-IR, and high-quality embryo rates were factors influencing
live birth outcomes (P < 0.05). ROC curve analysis indicated that HOMA-IR was a predictive factor for both clinical pregnancy and live
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birth outcomes, with cut-off values of 3.29 and 3.27, respectively. The sensitivities were 0.802 and 0.728,respectively, and the specifici-

ties were 0.677 and 0.793,respectively. Conclusion HOMA-IR is a key predictive factor for clinical pregnancy and live birth outcomes

in patients with PCOS after IVF-ET, demonstrating high predictive efficacy. When HOMA-IR is = 3.29, the clinical pregnancy rate decreases in
patients with PCOS after IVF-ET ; however, when HOMA-IR is = 3.27, the live birth rate decreases.

Keywords homeostasis model assessment of insulin resistance; polycystic ovary syndrome; in vitro fertilization-embryo transfer; preg-

nancy; live birth
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Tab.1 Comparison of clinical indicators between pregnant and non-pregnant groups
o N e
Age (year) 32(30-34) 31(30-34) 33(31-36) 2251 <0.001
Duration of infertility (year) 4(2-5) 4(2-5) 3(2-5) 0.570  0.902
Types of infertility [n (%) ] 0.757 0384
Primary infertility 353(62.7) 291(63.6) 62(58.4)
Secondary infertility 210(37.3) 166 (36.4) 44 (41.6)
BMI (kg/m®) 25.7(22.5-28.6) 25.0(22.0-28.3) 27.5(25.7-29.2) 3123 <0.001
P (ng/mL) 0.18 (0.10-0.30) 0.18 (0.10-0.29) 0.19(0.12-0.35) 1.100  0.178
12 (pg/mL) 38.17(30.22-48.21) 38.51(30.51-48.10) 38.81(29.85-47.24) 0457  0.985
PRL (uIU/mL) 287.5(224.9-357.0) 287.6(226.8-356.9) 280.5(214.4-358.0) 0.766  0.600
FSH (mIU/mL) 5.56(4.78-6.65) 5.56(4.75-6.65) 5.52(4.98-6.56) 0.779  0.578
LH (mIU/mL) 7.56(5.32-10.28) 7.56(5.32-10.28) 7.55(5.63-9.73) 0.810  0.529
LH/FSH 1.33(0.90-1.83) 1.32(0.89-1.84) 1.37(0.98-1.76) 0.820 0513
T (ng/mL) 0.65(0.54-0.75) 0.65(0.54-0.75) 0.65(0.52-0.76) 0.602  0.861
AMH (ng/mL) 6.49 (4.37-9.35) 6.47(4.37-9.18) 6.54(3.89-9.05) 1.030 0239
HOMA-IR 2.97(2.14-4.11) 2.72(2.05-3.65) 4.11(3.35-5.20) 4434 <0.001
Fertilization protocols [n (%) ] 0992 0319
IVF 331(58.7) 276 (58.8) 55(52.4)
1CSI 232(41.3) 181(41.2) 51(47.6)
Ovulation induction protocols [n (%) ] 0.707  0.872
Antagonist protocol 213(37.8) 175(38.2) 38(35.8)
Luteal-phase protocol 21(3.7) 16(3.5) 5(4.7)
Long protocol 83(14.8) 64(14.0) 19(17.9)
Modified long protocol 246(43.7) 202 (44.3) 44(41.6)
Number of oocytes retrieved 17(12-24) 17(13-24) 17 (9-25) -1.398  0.162
Number of fertilized oocytes 13(8-19) 13(9-19) 11(7-17) -2.167  0.030
Number of high-quality embryos 5(3-9) 6(3-9) 4(2-8) -3.168  <0.001
Fertilization rate 0.76 (0.63-0.87) 0.76 (0.64-0.88) 0.72(0.57-0.86) 1.187  0.119
High-quality embryo rate 0.46 (0.27-0.66) 0.47(0.28-0.68) 0.40 (0.24-0.60) 1427 0.034
Types of embryos transferred [n (%) ] 0.156  0.068
Fresh embryo transfer 124(22.1) 111(24.2) 13(12.2)
Frozen embryo transfer 439(77.9) 346(75.8) 93(87.8)
Endometrial thickness on the day of transfer (¢cm) 0.95 (0.80-1.10) 0.95(0.80-1.10) 0.90 (0.74-1.10) 1380  0.168
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Tab.2 Multivariate logistic regression analysis of factors influencing pregnancy outcomes

Variable COR (95%CI) AOR (95%CI)
Age 0.872(0.809-0.940) * 0.872 (0.808-0.941) *
BMI 0.890 (0.846-0.936) * 0.925(0.872-0.983) *
HOMA-IR 0.785 (0.710-0.869) * 0.881(0.780-0.996) *

Number of high-quality embryos

High-quality embryo rate

1.094 (1.035-1.155) *
3.257(1.397-7.591) *

1.048 (0.979-1.121)
1.465(0.491-4.371)

COR , crude odds ratio; AOR , adjusted odds ratio. *P < 0.05.
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Fig.1 The ROC curve for HOMA-IR in predicting clinical preg-
nancy outcomes
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Tab.3 Comparison of clinical indicators between the live birth group and the non-live birth group
Item Live birth group (n = 341) Non-live birth group (n = 116) zIx’? P
Age (year) 31(30-33) 33(30-34) -3.306 0.001
Duration of infertility (year) 3(2-5) 4(2-5) -0.317 0.754
Types of infertility [n (%) ] 1.357 0.244
Primary infertility 224(65.7) 67(57.8)
Secondary infertility 117(34.3) 49(42.2)
BMI (kg/m®) 24.1(21.5-26.8) 28.2(25.7-29.5) -9.531 <0.001
P (ng/mL) 0.19(0.10-0.29) 0.16(0.10-0.27) -0.142 0.887
E, (pg/mL) 38.25(30.15-49.20) 39.19(32.54-47.04) -0.116 0.907
PRL (pIU/mL) 294.2(231.5-359.0) 273.8(214.4-355.5) -1.659 0.097
FSH (mIU/mL) 5.55(4.75-6.64) 5.56(4.92-6.68) -0.083 0.934
LH (mIU/mL) 7.56 (5.21-10.42) 7.49 (5.50-10.17) -0.179 0.858
LH/FSH 1.31(0.89-1.85) 1.35(0.93-1.78) -0.347 0.729
T (ng/mL) 0.67 (0.56-0.77) 0.62(0.53-0.75) -1.695 0.090
AMH (ng/mL) 6.53(4.53-9.55) 6.32(4.18-9.17) -0.909 0.363
HOMA-IR 2.49(1.95-3.12) 4.26(3.06-5.65) —-12.251 <0.001
Fertilization protocols [n (%) ] 1.315 0.252
IVF 211(61.9) 63 (54)
1CSI 130(38.1) 53(46)
Ovulation induction protocols [n (%) ] 1.196 0.754
Antagonist protocol 122(35.8) 47(40.5)
Luteal-phase protocol 12(3.5) 5(4.3)
Long protocol 48 (14.1) 18(15.5)
Maodified long protocol 159 (46.6) 46(39.7)
Number of oocytes retrieved 17(13-24) 17(10-23) -1.084 0.277
Number of fertilized oocytes 13(9-19) 12(8-18) -1.756 0.080
Number of high-quality embryos 7(4-10) 4(2-7) -8.194 <0.001
Fertilization rate 0.77(0.65-0.88) 0.75 (0.60-0.88) -1.195 0.233
High-quality embryo rate 0.54(0.37-0.75) 0.33(0.16-0.56) -9.068 <0.001
Types of embryos transferred [n (%) | 1.567 0.221
Fresh embryo transfer 34(10.0) 13(11.2)
Frozen embryo transfer 307(90.0) 103 (88.7)
Endometrial thickness on the day of transfer (cm) 0.95(0.82-1.10) 0.94(0.77-1.11) -1.093 0.279
#INiE =4 /I % E Flogistic[E )3 53 47
Tab.4 Multivariate logistic regression analysis of factors influencing live birth outcomes
Variable COR (95%CI) AOR (95%CI)
Age 0.914(0.861-0.972) * 0.873(0.807-0.947) *
BMI 0.797 (0.757-0.839) * 0.876 (0.825-0.932) *
HOMA-IR 0.368 (0.305-0.443) * 0.483(0.397-0.589) *

Number of high-quality embryos

High-quality embryo rate

1.164(1.134-1.252) *
33.954(15.225-75.858) *

1.054(0.989-1.126)
9.901 (3.221-30.429) *

COR , crude odds ratio; AOR , adjusted odds ratio. *P < 0.05.
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Fig.2 ROC curve for HOMA-IR in predicting live birth outcomes
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