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[Abstract] Objective To explore the correlations between various insulin resistance (IR) assessment indicators
and embryo quality and pregnancy outcomes during in vitro fertilization and embryo transfer (IVF-ET) in patients with
polycystic ovary syndrome (PCOS). Methods A retrospective cohort design was used, including PCOS patients who
received in vitro fertilization/intracytoplasmic sperm injection (IVF/ICSI) treatment for the first time from January 2019
to July 2022. Assessment indicators of insulin resistance (IR) based on fasting status (HOMA-IR, QUICKI, Li Guangwei
Index, Bennett ISI), collectively referred to as static IR indicators, and assessment indicators based on the oral glucose

tolerance test (OGTT) (area under the curve ratio, Matsuda Index, Gutt Index), collectively referred to as dynamic IR
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indicators, were selected. Patients were divided into the IR group (high level) and the non-IR group (low level) according
to the median. Differences in the levels of various IR assessment indicators, embryo quality, and pregnancy outcomes were
compared. The primary outcome indicators were the D3 high-quality embryo rate (high embryo rate), fresh cycle clinical
pregnancy rate, cumulative pregnancy rate, and cumulative live birth rate; other outcomes were considered secondary
indicators. A multivariate binary logistic regression model was used to adjust for confounding factors, and multiple
comparison correction was applied to control false positives when analyzing the correlation between different levels of IR
assessment indicators and embryo quality and pregnancy outcomes. Results A total of 571 PCOS patients were
included, all of whom had fasting blood glucose and insulin data. Among these, 499 cases had complete OGTT data. Main
outcome indicators: There was no statistical correlation between the levels of static IR indicators and the main outcome
indicators. The levels of dynamic IR indicators (Gutt index) were associated with the pregnancy rate of good embryos,
with an adjusted odds ratio (OR) of 0.88 (95% CI: 0.79-0.99, P = 0.035). The levels of the Matsuda index were associated
with the cumulative pregnancy rate, with an adjusted OR of 0.61 (95% CI: 0.39-0.97, P = 0.036). Secondary outcome
indicators: No statistically significant correlations were observed between the static IR indicators and dynamic IR
indicators after multiple comparison correction. Conclusion The Matsuda index and Gutt index based on OGTT are

more sensitive than static fasting indicators in reflecting differences in reproductive outcomes among PCOS patients, and

thus have significant clinical value.
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Table 1 Association between static IR indicators and embryo quality (primary outcomes)

Model 1 Model 2
Grouping variable Outcome variable Non-IR group (low level) IR group (high level)
OR (95% CI) 2 OR (95% CI) P
HOMA-IR High-quality D3 embryo rate 1300/3 129 (41.5%) 1303/3138 (41.5%)  1.00 (0.90-1.11) 1.000  1.00 (0.89-1.11) 0.938
QUICKI High-quality D3 embryo rate 1295/3 112 (41.6%) 1308/3155 (41.5%)  0.99 (0.90-1.10) 0.921  0.99 (0.88-1.11) 0.845
Li Guangwei Index  High-quality D3 embryo rate 1295/3112 (41.6%) 1308/3155 (41.5%)  0.99 (0.90-1.10) 0.921  0.99 (0.88-1.11) 0.845
Bennett IST High-quality D3 embryo rate 1299/3099 (41.9%) 1304/3168 (41.2%)  0.97(0.88-1.07) 0.561  0.96 (0.86-1.07) 0.459

OR: odds ratio. Model 1 is unadjusted. Model 2 is adjusted for age, BMI, duration of infertility, and AMH.
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Table 2 Association between dynamic IR indicators and embryo quality (primary outcomes)

Model 1 Model 2
Grouping variable Outcome variable Non-IR group (low level) IR group (high level)
OR(95% CI) P OR (95% CI) P
AUC ratio High-quality D3 embryo rate 1183/2873 (41.2%) 1095/2656 (41.2%)  1.00 (0.90-1.12)  0.991 1.01 (0.90-1.13)  0.877
Matsuda index High-quality D3 embryo rate 1159/2747 (42.2%) 1119/2782 (40.2%)  0.92(0.83-1.03) 0.144  0.89(0.79-1.00) 0.053
Gutt index High-quality D3 embryo rate 1196/2825 (42.3%) 1082/2704 (40.0%)  0.91 (0.82-1.01) 0.084  0.88(0.79-0.99) 0.035

OR: odds ratio. Model 1 was unadjusted. Model 2 was adjusted for age, BMI, duration of infertility, and AMH. Bold values indicate P < 0.05.
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Table 3 Association between static IR indicators and pregnancy outcomes (primary outcomes)
Grouping variable Outcome variable Non-IR group IR group Model 1 Model 2 Model 3
(low level) (highleve)  op(9sesc) P OR(95%CI) P  OR(95%CI) P
HOMA-IR Clinical pregnancy rate 47/230 (20.4%) 48/241 (19.9%) 1.03 (0.64-1.66) 0.980 1.04 (0.64-1.70) 0.865 1.07 (0.65-1.75) 0.789
Cumulative pregnancy rate 128/211 (60.7%) 127/230 (55.2%) 0.80 (0.54-1.19) 0.289 0.97 (0.63-1.50) 0.895 - -
Cumulative live birth rate  109/211 (51.7%) 112/230 (48.7%) 0.89 (0.61-1.29) 0.599 1.02 (0.67-1.56) 0.936 - -
QUICKI Clinical pregnancy rate 47/230 (20.4%)  48/241 (19.9%) 1.03 (0.64-1.66) 0.980 1.04 (0.64-1.69) 0.865 1.08 (0.66-1.77) 0.752
Cumulative pregnancy rate 128/211 (60.7%) 127/230 (55.2%) 1.03 (0.64-1.66) 0.289 0.97 (0.63-1.50) 0.895 - -
Cumulative live birth rate  109/211 (51.7%) 112/230 (48.7%) 0.89 (0.61-1.29) 0.599 1.02 (0.67-1.56) 0.936 - -
Li Guangwei Index Clinical pregnancy rate 47/230 (20.4%) 48/241 (19.9%) 1.03 (0.64-1.66) 0.980 1.04 (0.64-1.69) 0.865 1.08 (0.66-1.77) 0.752
Cumulative pregnancy rate 128/211 (60.7%) 127/230 (55.2%) 1.91 (0.45-9.59) 0.289 0.97 (0.63-1.50) 0.895 - -
Cumulative live birth rate ~ 109/211 (51.7%) 112/230 (48.7%) 0.89 (0.61-1.29) 0.599 1.02 (0.67-1.56) 0.936 - -
Bennett ISI Clinical pregnancy rate 46/224 (20.5%) 49/247 (19.8%) 1.04 (0.65-1.68) 0.941 1.03 (0.63-1.69) 0.896 1.09 (0.66-1.79) 0.744
Cumulative pregnancy rate 127/209 (60.8%) 128/232 (55.2%) 0.97 (0.59-1.60) 0.275 0.97 (0.63-1.50) 0.890 - -
Cumulative live birth rate  108/209 (51.7%) 113/232 (48.7%) 0.89 (0.61-1.29) 0.598 1.02 (0.67-1.57) 0.928 - -

OR: odds ratio. Model 1 was unadjusted. Model 2 was adjusted for age, BMI, duration of infertility, and AMH. Model 3 was further adjusted for the day of
embryo transfer and the number of embryos transferred in fresh cycles, based on Model 2.
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Table 4 Association between dynamic IR indicators and pregnancy outcomes (primary outcomes)

Non- Model 1 Model 2 Model 3
Grouping variable Outcome variable Zr(lwﬁe%re?;l P (}{ig}%rlzl\g )
OR (95% CI) P OR (95% CI) p OR (95% CI) P
AUC ratio Clinical pregnancy rate 39/203 (19.2%)  37/185 (20.0%) 1.05(0.62-1.79) 0.946 1.06 (0.64-1.77) 0.812 1.05(0.62-1.77) 0.859
Cumulative pregnancy rate 117/207 (56.5%) 100/173 (57.8%) 1.05 (0.69-1.62) 0.883 1.00 (0.65-1.54) 0.990 - -
Cumulative live birth rate  106/207 (51.2%)  84/173 (48.6%) 0.90 (0.60-1.35) 0.680 0.89 (0.58-1.35) 0.588 - -
Matsuda index Clinical pregnancy rate 36/178 (20.2%) 40/210 (19.0%) 0.93 (0.54-1.59) 0.871 0.96 (0.56-1.64) 0.868 1.00 (0.58-1.72) 0.996
Cumulative pregnancy rate 110/172 (64.0%) 107/208 (51.4%) 0.60 (0.39-0.92) 0.019 0.61 (0.39-0.97) 0.036 - -
Cumulative live birth rate 94/172 (54.7%)  96/208 (46.2%) 0.71 (0.47-1.07) 0.122 0.77 (0.49-1.21) 0.262 - -
Gutt index Clinical pregnancy rate 36/178 (20.2%)  40/210 (19.0%) 0.93 (0.54-1.59) 0.871 0.95 (0.56-1.61) 0.843 0.94 (0.55-1.60) 0.820
Cumulative pregnancy rate 105/166 (63.3%) 112/214 (52.3%) 0.64 (0.41-0.99) 0.043 0.66 (0.42-1.03) 0.066 - -
Cumulative live birth rate ~ 87/166 (52.4%) 103/214 (48.1%) 0.84 (0.56-1.26) 0.469 0.90 (0.58-1.40) 0.638 - -

OR: odds ratio. Model 1 was unadjusted. Model 2 was adjusted for age, BMI, duration of infertility, and AMH. Model 3 was further adjusted for the day of

embryo transfer and the number of embryos transferred in fresh cycles, based on Model 2. Bold values indicate P < 0.05.
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