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Objective

To study the effect of type 2 diabetes mellitus(T2DM)on overall ovarian reserve and pregnancy outcomes during assisted reproductive technology (ART) among childbearing infertile women.





Design

Retrospective cohort study.





Setting

The Reproductive Medicine Special Hospital, The First Hospital of Lanzhou University, between January 2019 and December 2022.





Patient(s)

A total of 265 infertile female patients aged 20–45 years who underwent in vitro fertilization-embryo transfer (IVF-ET), intracytoplasmic sperm injection-embryo transfer (ICSI-ET), or rescue intracytoplasmic sperm injection-embryo transfer (RICSI-ET) in the first fresh cycle.





Intervention(s)

None.





Main Outcome Measure(s)

Serum Anti-Müllerian Hormone (AMH) levels, clinical pregnancy rate (CPR), live birth rate (LBR), and abortion rate (AR) in the T2DM group and non-T2DM group.





Result(s)

Patients with T2DM showed statistically decreased levels of AMH compared to the non-T2DM group. During ovarian stimulation, those with T2DM required significantly higher total and initial doses of gonadotropin (GN), although they had fewer retrieved oocytes and worse pregnancy outcomes than the non-T2DM group. Multivariate logistic regression analysis adjusting for confounding factors showed that T2DM alone was an independent risk factor for CPR and LBR (adjusted odds ratio [a OR], 0.458, adjusted 95% confidence interval [CI], 0.235-0.891, P = 0.022; a OR, 0.227, 95% CI, 0.101-0.513, P<0.001; respectively), and the abortion rate in the T2DM group was 3.316 times higher than the non-T2DM group(a OR, 3.316, 95%CI, 1.248-8.811, P = 0.016);





Conclusion

Infertile patients with T2DM have decreased ovarian reserve, and T2DM has a deleterious impact on clinical pregnancy outcomes during the ART process compared with non-T2DM infertile women.





Capsule

Infertile women with T2DM have decreased ovarian reserve and pregnancy outcomes during the assisted reproductive technology process compared with non-T2DM infertile women.
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1 Introduction

Type 2 diabetes mellitus (T2DM) accounts for 90–95% of all diagnosed cases of diabetes, and, in parallel with the worldwide escalation in the prevalence of obesity, T2DM is becoming increasingly common on a global scale (1). As a common endocrine disease, T2DM is characterized by insulin resistance, relatively insufficient insulin secretion (2), and elevated fasting and postprandial blood glucose (3). The main complications of T2DM include cardiovascular disease (4), diabetic retinopathy (5), and neuropathy (6), as well as dysfunctional immunity (7) and a chronic inflammatory state (8). It is widely recognized that T2DM and its complications will bring profound psychological and physical distress to patients and put a huge burden on society (4).

In addition, studies have demonstrated that reproductive dysfunction is also a common but little studied complication of diabetes (9). Due to the state of hyperglycemia, women with diabetes may have substantially decreased fecundability (10) and higher proportions of spontaneous losses (11). Type 1 diabetes mellitus (T1DM), which is characterized by β-cell destruction and an absolute deficiency of insulin secretion (12), may lead to the accumulation of advanced glycation receptors and products (13) and appear more likely to have reproductive disorders (14), manifested by polycystic ovary syndrome (PCOS) (15), irregular menses (16, 17), and subfertility (18, 19). Studies also reported that the rates of spontaneous abortion among women with T1DM are increasing (20). T2DM, also known as non–insulin-dependent diabetes (21), although it has a shorter duration of diabetes than T1DM, both are equally at risk for reproductive disorders (9). There is growing evidence that T2DM impairs the function of the female reproductive system and negatively affects fertility (22). A recent review reported that T2DM was associated with lower rates of fertility (6). Another large prospective cohort study also found that women with T2DM prior to childbearing had a higher risk of miscarriage and infertility (23).

As the prevalence of T2DM rises sharply globally, especially among young people, more women of reproductive age will encounter severe challenges to ovarian reserve and pregnancy outcomes (6). This means that the increasing childbearing women with T2DM need to rely on assisted reproductive technology (ART) to complete fertility. However, comprehensive and holistic assessments of pregnancy outcomes in women with T2DM during the ART process have been rarely conducted (24), and few studies have illustrated associations between T2DM and reproductive outcomes in terms of pregnancy, live birth, or miscarriage, which attracted our attention.

Anti-Müllerian Hormone (AMH), a glycoprotein produced exclusively by granulosa cells of ovary (25, 26), is the most clinically useful marker of ovarian reserve (27) because of its strong correlation with primordial follicle pool and aging of ovary (28). An experimental study in a rat model revealed that AMH levels in the healthy control group were significantly higher than in the non-treated diabetic group (26). In addition, both a cross-sectional report in Chile (29) and a population-based study (14) reported that AMH concentrations were lower in women with T1DM. However, few studies have focused on the AMH levels in patients with T2DM, which requires further research.

Therefore, our purpose of this study was to evaluate the overall effects of T2DM on ovarian reserve and pregnancy outcomes during the ART process, and provide improved guidance that would increase clinical ART pregnancy success rates.




2 Materials and methods



2.1 Study population

It is a retrospective cohort study that was performed at the Reproductive Medicine Special Hospital, The First Hospital of Lanzhou University, between January 2019 and December 2022. This study was reviewed and approved by the Ethics Committee of the First Hospital of Lanzhou University (LDYYLL2019-44). Based on the inclusion and exclusion criteria, a total of 265 infertile female patients were enrolled. The clinical and follow-up information of the first fresh embryo transfer cycle of the 265 patients was eventually analyzed.




2.2 Inclusion criteria and exclusion criteria

Infertile female patients aged 20–45 years who underwent in vitro fertilization-embryo transfer (IVF-ET), intracytoplasmic sperm injection-embryo transfer (ICSI-ET), or rescue intracytoplasmic sperm injection-embryo transfer (RICSI-ET) in the first fresh cycle for female factor or (and) male factor infertility during January 2019 and December 2022 were enrolled.

Subjects with any of the following were excluded: (1) impaired fasting glucose, impaired glucose tolerance, or a diagnosis of type 1 diabetes, gestational diabetes, or other specific types of diabetes or glycemic abnormality; (2) incomplete follow-up information; (3) chromosome abnormality or (and) genetic disorder; (4) infectious or immunological diseases or suspicion of  malignancy; (5) history of ovarian surgery, polycystic ovarian syndrome (PCOS), sexual hormone application within 3 months, and other endocrine disorders such as abnormal thyroid function and so on;

All the subjects were divided into two groups: the T2DM population and the non-T2DM reference population. The diagnostic criteria for T2DM, as defined by the International Diabetes Federation, are a fasting plasma glucose (FPG) level ≥7.0 mmol/L, a glycosylated hemoglobin (HbA1c) ≥6.5%, or a previous diagnosis of T2DM, and then the reference population was randomly selected after frequency matching with the T2DM group in terms of age (4 controls per T2DM patient). The final study comprised 53 infertile women with T2DM and a reference population of 212 who had never been diagnosed with any type of diabetes or glycemic abnormality.




2.3 Determination of sample size

We used PASS (version 21.0.3) to estimate whether the sample size met the requirements for conducting this study. To achieve 90% power at a 0.05 significance level, it was calculated that the sample size required to complete the analysis was the largest when calculated for clinical pregnancy rates. Given the results of the pre-analysis, the clinical pregnancy rates in the diabetic and control groups were 0.3 and 0.55, respectively. Consequently, the minimal total sample size that can satisfy the analysis for the purpose of this study was estimated to be 51 in the T2DM group and 204 in the non-T2DM group, which means that the sample size we included was able to meet the needs of the present study.




2.4 Data sources and measurement

In both study groups, the clinical data included anthropometric parameters and laboratory assessments like hormone levels and metabolic parameters.



2.4.1 Physical examination

Anthropometric parameters, including height, weight, and body mass index (BMI), were measured according to standardized protocols. BMI was defined as the weight in kilograms divided by the square of height in meters (kg/m2).




2.4.2 Laboratory assessment

Day 2 of menstruation was defined as the basal day, and blood samples were collected on day 2 of the menstrual cycle from 8:00 to 10:00 a.m. Fasting serum was collected on the basal day for further detection of sexual hormonal levels such as serum estradiol (E2), progesterone (P), follicle stimulating hormone (FSH), and luteinizing hormone (LH), which were measured by chemiluminescence (Roche Diagnostics, Germany). Fasting blood glucose was measured by the hexokinase method (Beckman Coulter, USA). Biomarkers that primarily represent ovarian reserve function, including Anti-Müllerian Hormone (AMH) and antral follicle count (AFC), were also measured among all female participants. Serum AMH concentrations were measured with a fully automated AMH electrochemiluminescence assay (ECLIA; Elecsys AMH assay, Roche Diagnostics, Germany) on the Cobas e 801 analyzer. Antral follicles were defined as 2-10 mm follicles visible in the ovaries by a vaginal ultrasound machine at 2-4 d of the menstrual cycle, and the total number of follicles in the ovaries was calculated bilaterally. Insulin was measured using the Immulite immunoassay. We used the homeostasis Model Assessment of Insulin resistance (HOMA-IR index): HOMA-IR index = fasting blood glucose (FBG) (mmol/L) ×fasting serum insulin (FINS) (μU/ml)/22.5 (30). The cut-off point of HOMA-IR value for defining insulin resistance was suggested to be 2.69, owing to previous Chinese studies showed that the cut-off point of HOMA-IR value was more consistent with the diagnostic criteria of insulin resistance in Chinese patients with T2DM (31–33).





2.5 Study procedures

Ovarian stimulation protocols, oocyte retrieval, and fertilization were performed according to standardized protocols, as recommended by the American Society for Reproductive Medicine and Chinese guidelines. Ovarian stimulation was performed under a long GnRH agonist, GnRH antagonist, or PPOS regimen.



2.5.1 Long GnRH agonist regimen

Human menopausal gonadotropin (HMG, Lizhu Group) and/or injectable urinary follicle stimulating hormone (Lishenbao, Lizhu Group) and/or recombinant human follicle stimulating hormone (Gonal-F, Merck Serono S.p.A.) were given intramuscularly for super-ovulation according to the basal condition and follicular development. Follicular development was monitored by dynamic ultrasound, and the levels of sex hormones FSH, LH, E2, and P were measured on the same day to assess the ovarian response to the ovulation stimulating drugs and to adjust the dosage of ovulation stimulating drugs. When at least 3 follicles reached 16mm in diameter or 2 follicles reached or exceeded 18mm in diameter, recombinant human chorionic gonadotropin (Azer, Merck Serono S.p.A.) 250 U with (or without) HCG (Zhuhai, Lizhu Group) 2000 U was given as a trigger.




2.5.2 GnRH antagonist regimen

Recombinant follicle-stimulating hormone (FSH; Gonal-F, Merck Serono) was started on day 2 or 3 of the menstrual cycle based on basal blood FSH, LH, E2, and AFC with an initiating start-up dose of 112.5-225 U and adjusted according to ovarian response. A gonadotropin-releasing hormone antagonist (Cetrorelix 250 mg; Merck Serono) was started when the lead follicle exceeded 12 mm. Follicular maturation was induced by GnRH-α (Daffelin, France) 0.2 mg combined with urinary human chorionic gonadotropin(HCG)2000 IU when 2 or more follicles measured 18 mm or more.




2.5.3 PPOS regimen

Oral dydrogesterone tablets (20 mg/d) were started on the 2nd to 5th menstrual day until the trigger day, and human menopausal gonadotrophin (HMG, Lizhu Group) and/or injectable urinary follicle stimulating hormone (Lishenbao, Lizhu Group) and/or recombinant human follicle stimulating hormone (Gonal-F, Merck Serono S.p.A.) were given intramuscularly for super-ovulation. The follicle size and the levels of sex hormones FSH, LH, E2, and P were monitored dynamically to assess ovarian responsiveness to ovulation stimulating drugs and to adjust the dosage of ovulation stimulating drugs. When at least 3 follicles reach 16mm in diameter or more than 2 follicles reach or exceed 18mm in diameter, human chorionic gonadotropin (HCG, Lizhu Group) 2000 U in combination with GnRH-a (Daffelin, France) 0.2mg was administered.

Oocyte retrieval was performed 34-36 hours later. Selection of different fertilization methods according to male semen parameters and infertility factors. Embryo transfer was performed 72 hours after oocyte retrieval.





2.6 Outcome measures and definition

The primary observation of ovarian reserve was AMH, and the main pregnancy outcome indicators included clinical pregnancy rate (CPR), live birth rate (LBR), and abortion rate (AR). MII oocyte rate, normal fertilization rate, and high-quality embryo rate were also compared to assess the effect of T2DM on oocyte maturation, fertilization, and embryo quality.

Clinical pregnancy rate (%) (CPR) = number of clinical pregnancy cycles/number of transplant cycles; A positive blood test for β-HCG 14 days after transplantation was considered a pregnancy; a clinical pregnancy was diagnosed on an ultrasound 30 days after transplantation if a gestational sac was observed. Live birth rate (%) (LBR) = number of live birth cycles/number of transplant cycles. Abortion rate (%) (AR) = number of abortion cycles/number of clinical pregnancy cycles; The fertilization rate for each individual patient was evaluated based on their insemination procedure. For patients who underwent conventional insemination IVF, the normal fertilization rate = 2PN/number of oocytes inseminated; For patients who underwent ICSI, the normal fertilization rate = 2PN/number of oocytes injected. High-quality embryo rate (%) = number of high-quality embryos per patient/number of available embryos per patient; MII oocyte rate (%) = number of MII oocytes per patient/number of oocytes retrieved per patient;




2.7 Statistical analysis

Statistical analysis was performed using SPSS 26.0; continuous variables were expressed as mean ± SD; quantitative variables were tested using the Mann–Whitney tests. Categorical variables were represented by frequency and percentage (%), and the differences between groups were assessed by the Pearson chi-square test (χ2-test) or Fisher exact probability method. Univariate and multivariate logistic regression were used to further investigate the effect of T2DM on clinical pregnancy outcomes. The binary outcome of this model was whether a clinical pregnancy, miscarriage, or live birth occurred. P < 0.05 was considered to indicate statistically significant differences.





3 Result



3.1 Baseline characteristics

We identified 53 infertile women with T2DM and selected 212 matched nondiabetic controls. The anthropometric and metabolic characteristics, sexual hormone, AMH levels and indicators related to diabetes and insulin resistance (IR) such as HbA1c, FINS, and HOMA-IR are shown in Table 1. The T2DM group had significantly higher BMIs and fasting blood glucose (26.4 ± 5.16 vs. 22.13 ± 2.67, P<0.001; 8.97 ± 3.78 vs. 4.60 ± 0.43, P<0.001, respectively) than the non-T2DM group. Furthermore, a significant decrease in AMH concentrations and basal progesterone levels was observed in patients with T2DM (2.43 ± 2.31 vs. 3.58 ± 2.58, P<0.001; 0.28 ± 0.27 vs. 0.53 ± 0.46, P<0.001, respectively; Table 1).


Table 1 | Baseline characteristics of the study population.






3.2 Comparison of infertility and cycle stimulation characteristics between two groups

As presented in Table 2, regarding ovarian stimulation, there was a significant difference among the two groups in terms of total and initial doses of gonadotropin (GN); those with T2DM required significantly higher initial and total doses of gonadotropin to support follicular development but had fewer retrieved oocytes compared to the non-T2DM group. The duration of ovarian stimulation was higher in the T2DM group but without a significant between-group difference (12.15 ± 2.26 vs. 11.76 ± 2.44, P = 0.382). The etiological classification and methods of assisting pregnancy, as well as ovulation stimulation protocols, did not differ between the two groups.


Table 2 | Infertility and cycle stimulation characteristics of the study population.



In order to further analyze the effect of blood glucose itself on the cycle stimulation characteristics such as stimulation time, GN doses and the number of oocytes retrieved during ovarian stimulation, we analyzed the correlation between blood glucose and the indicators of ovarian stimulation mentioned above. As shown in the Supplementary Table 1, blood glucose level was positively correlated with the total dose of gonadotrophin (GN), but no correlation was found between the blood glucose level and the number of oocytes retrieved or the time of ovarian stimulation.




3.3 The influence of T2DM on embryo development and pregnancy outcomes

The MII oocyte rate, fertilization rate, and high-quality embryo rate, as indicators of embryo development, were significantly lower in the T2DM group (86.8%, 56%, and 36.7%, respectively) compared with the non-T2DM group (89.9%, 63.4%, and 64.8%, respectively). The clinical pregnancy rate, abortion rate, and live birth rate, which represent pregnancy outcomes, are presented in Table 3. Apparently, by comparing the pregnancy outcomes of the two groups, patients in the T2DM group had significantly lower clinical pregnancy and live birth rates (30.2% vs. 52.8%, P = 0.003; 15.1% vs. 47.6%, P<0.001, respectively) but a significantly higher risk of miscarriage (50.0% vs. 9.8%, P<0.001) (Table 3).


Table 3 | Embryonic development and pregnancy outcomes of the study population.



Since diabetes-related indicators such as HbA1c, FINS, and HOMA-IR were accessible within the T2DM group, we conducted a univariate logistic regression analysis to delve deeper into the influence of these indicators on assisted reproductive outcomes among women with T2DM (refer to Supplementary Table 2). The results of the logistic regression analysis indicated that there was no significant impact of diabetes-related indicators on assisted reproductive outcomes in women with T2DM.




3.4 T2DM is an independent risk factor affecting assisted pregnancy outcomes

To further investigate the effect of T2DM on clinical pregnancy outcomes, a binary logistic regression model was performed. Univariate logistic regression was performed to identify potential confounders affecting CPR, LBR, and AR (Supplementary Tables 3, 5, 7), and variables with a value of P<0.1 were included in the multivariable logistic regression analysis (Supplementary Tables 4, 6, 8). Due to the involvement of blood glucose levels in the diagnosis of diabetes, the collinearity between the two is strong, and the blood glucose level is strongly correlated with diabetes in clinical significance and statistics. Therefore, only the diabetes group is included in the multivariate regression analysis. The odds ratios (ORs) with 95% confidence intervals (CIs) and P-values of assisted pregnancy outcomes between two groups were calculated, the results are shown in Table 4.


Table 4 | Logistic regression analysis on the effect of T2DM on pregnancy outcomes.



As shown in Table 4, T2DM is an independent risk factor for assisted reproductive outcomes, negatively affecting clinical pregnancy rate and live birth rate (adjusted odds ratio [a OR], 0.458, adjusted 95% confidence interval [CI], 0.235-0.891, P = 0.022; a OR, 0.227, 95% CI, 0.101-0.513, P<0.001);. The abortion rate in the T2DM group was 3.316 times higher than that in the non-T2DM group (a OR, 3.316, 95% CI, 1.248-8.811, P = 0.016; Table 4).





4 Discussion

In this four-year retrospective cohort study, we uniquely investigated clinical pregnancy rate (CPR), live birth rate (LBR), abortion rate (AR), and AMH concentrations among reproductive-aged women with T2DM who undergo ART treatments. The comparison of baseline parameters and assisted reproductive outcomes between the two groups showed that serum AMH levels decreased significantly and clinical pregnancy outcomes were poorer in the T2DM group, which demonstrated that T2DM adversely affects ovarian reserve and assisted reproductive outcomes.

The negative impact of diabetes on female fertility has been identified in several studies. A Chinese cohort study, comprising >2 million couples, reported that elevated pre-pregnancy maternal glucose levels were associated with the couple’s lower fecundability (34). Interestingly, another cohort study based on the Norwegian Mother and Child obtained the similar results (10). Besides, the incidence of spontaneous abortion (11) and the risk of pregnancy complications (35) are observed to be higher in diabetic women. The literature mentioned above strongly supports the results of this study, however, there are still some studies that remain controversial regarding the fertility in patients with T2DM, such as an observational, descriptive study in Iran that showed a higher rate of fertility in married women with T2DM (36). In addition to this, the study also found an unexpectedly low prevalence of polycystic ovary syndrome (PCOS) and hyperandrogenemia in the research group, which may be the reason why married women with T2DM have higher fertility rate. This is because PCOS was associated with increasing the probability of developing T2DM (9), and the onset of the two overlaps with each other. It is well known that PCOS is the most common endocrine disease in childbearing women, most often accompanied by metabolic and reproductive-related complications (37), such as anovulation and subfertility. Consequently, the reduced prevalence of PCOS in women with type 2 diabetes may lead to a pick-up in fertility.

Furthermore, regarding ovarian stimulation characteristics, we have found that the T2DM group required higher total and initial exogenous gonadotrophin (GN) dosage during the ART process. These findings may be the result of impaired ovarian sensitivity to exogenous GN stimulation under the influence of diabetes. A recent retrospective cohort study proposed that average GN dosage per follicle is a reliable index of ovarian response to exogenous GN, and lower exogenous GN requirements suggest the ovary response is more sensitive to GN stimulation (38). In addition, a longer duration of ovarian stimulation was also observed in the T2DM group despite lacks statistical significance. This may be due to the fact that the high total GN dosage, but not the duration of ovarian stimulation, is associated with decreasing the rate of live births in fresh cycles (39). Therefore, minimizing the total GN dose or limiting the duration of stimulation should be considered in fresh autologous cycles to improve pregnancy outcomes. Currently, there is a paucity of studies directly focused on the exogenous GN dosage and ovarian stimulation length in patients with T2DM, and thus further studies are necessary in the future.

Also, a significant decrease in the number of retrieved oocytes and poorer reproductive outcomes were observed in patients with T2DM; this might be influenced by the high glucose microenvironment during the progression of diabetes. Hyperglycemia induces the formation of reactive oxygen species (ROS) that promote oxidative stress and lead to mitochondrial dysfunction (7). Mitochondrion, as an energy source, provides energy for the development, maturation, and fertilization of oocytes. Meanwhile, the key step of steroid hormone biosynthesis also occurs in the mitochondria of granulosa cells, and accumulating evidence indicates that higher follicular estradiol levels correlate well with successful fertilization following ART (40). Moreover, the hyperglycemic condition may disturb the connexin expression and perturb the oocyte-granulosa gap junction communication (41) and through apoptosis, it can affect oocyte competence and pregnancy outcomes (42). Therefore, we speculate that hyperglycemia-induced mitochondrial dysfunction and granulosa cell apoptosis may contribute to the decline in quantity and quality of oocytes, a reduction in steroidogenesis, and a decreased fertilization rate, which ultimately jeopardize fertility.

AMH, produced by the granulosa cells of small ovarian follicles, represents the quantity and quality of follicles. Soto et al. (29) showed that AMH levels decreased earlier in diabetes mellitus (DM). Our data also showed a marked decline in women with T2DM. Several mechanisms may help explain the more rapid decline in ovarian reserve observed in diabetic women, including oxidative stress and NF-κB pathway activation, which have direct effects on granulosa cell injury (43). On the other hand, in the hyperglycemic state, a disturbed microenvironment may lead to the apoptosis of granulocytes. As one study has shown that elevated follicular glucose profoundly accelerated the pyroptosis of ovarian granulosa cells, affecting the synthesis of hormones (44) and AMH secretion. Thus, this may be another important reason for the decline in AMH levels in diabetic patients. Of course, due to the limitations of human knowledge, there may be many other unknown mechanisms that lead to diabetes-related reproductive dysfunction and decreased ovarian reserve, which need to be further explored in future studies.

As this was a retrospective study, a major limitation was the possibility of the potential bias due to missing data or incomplete medical records. Furthermore, another limitation of this study was a lack of detailed population characteristics, such as smoking and drinking status, as well as the duration of diabetes and the presence of diabetes-related complications, these indicators may affect fertility outcomes as unknown confounding factors. Finally, as in any cohort study, selection bias cannot be excluded. To minimize the limitations and get a more creditable conclusion, we consider conducting multi-center, prospective studies with larger sample sizes and more detailed medical data records in the future.

On the other hand, this study had certain strengths. All study populations were matched by age, as it is well known that age is the most critical factor affecting AMH levels. In addition to this, age was also adjusted in multivariate analysis, which achieved a doubly robust test or estimation. Lastly, our study uniquely investigated ovarian reserve and assisted reproductive outcomes in infertile women with T2DM requiring ART treatments during the reproductive years, the results may help to improve the success rate of assisted reproductive therapy.

In summary, our study concludes the adverse effects of T2DM on ovarian reserve and assisted reproductive outcomes during the ART process, emphasizes the importance of pre-pregnancy blood glucose screening and control for pre-pregnancy health care, and highlights that early intervention and preventive treatment for female partners with T2DM before ART treatment are necessary. Meanwhile, it is also a key measure to improve assisted reproductive outcomes and promote maternal and newborn health in the future.
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Type of infertility (%) 0.496
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Cause of infertility (%) 0.054
Male factors 2(38) 35 (16.5)
Female factors 41 (77.4) 132 (62.3)
Multiple causes 10 (18.8) 42 (19.8)
Unknown 0(0) 3(1.4)
Method of ART (%) 0.097
IVF 40 (75.5) 126 (59.4)
ICST 10 (18.9) 65 (30.6)
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COH protocols (%) 0.081
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Others 0 12 (5.7)
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Total GN dosage (IU) 3402 + 2788 + 1195 <0.001
1207
Initial GN dosage (IU) 251 + 57 219 + 56 <0.001
Oocytes retrieved (n) 10.58 + 13.44 £ 6.52 0.005
7.09

Values are expressed as mean + standard deviation or n (%).
ART, assisted reproductive technology; IVF, in vitro fertilization; ICSI, intracytoplasmic
sperm injection; RICSL, rescue intracytoplasmic sperm injection; COH, controlled ovarian
hyperstimulation; GN, gonadotrophin.
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T2DM 50.0 (8/16) 3.248 (1.236-8.538) 0.017 3.316 (1.248-8.811) 0.016°

Ref, reference; CPR, clinical pregnancy rate; LBR, live birth rate; AR, abortion rate; CI, confidence interval; OR, odds ratio; T2DM, type 2 diabetes mellitus.

“Adjusted by AMH, No. of oocytes retrieved, No. of MII oocytes, 2PN and transferrable embryos.

PAdjusted by BMI, AMH, infertility type, total dose of GN and time of ovarian stimulation, No. of oocytes retrieved, No. of MII oocytes, 2PN and transferrable embryos.
Adjusted by age.
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561)
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T2DM, type 2 diabetes mellitus.
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(n=212)
Age (years) 32.87 +3.63 32.87 +3.61 1.000
BMI (kg/m?) 2640 +5.16 22.13 £2.67 <0.001
Duration of infertility 4.14 +2.56 4.13 + 3.40 0.401
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AMH (u g/L) 243 +£2.31 3.58 £2.58 <0.001
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Serum fasting glucose 897 +3.78 4.60 +0.43 <0.001
(mmol/L)
HbA1c(%) 8.09 +2.13 =
FINS (mIU/L) 13.10 £ 3.83 -
HOMA-IR 5.07 £3.28 -
Basal FSH (IU/L) 7.30 £ 3.40 7.29 £3.28 0.679
Basal LH (IU/L) 439 +2.37 4.62 +2.30 0.426
Basal E2 (ng/L) 35.59 +26.83 42.46 +32.32 0.112
Basal P (ng/mL) 0.28 +£0.27 0.53 + 0.46 <0.001

Values are expressed as mean + standard deviation.

BMI, body mass index; AMH, anti-Miillerian hormone; AFC, antral follicle count; HbAlc,
glycosylated hemoglobin; FINS, fasting serum insulin; HOMA-IR, homeostatic model
assessment of insulin resistance; FSH, follicle stimulating hormone; LH, luteinizing
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HOMA-IR, Homeostatic model assessment of insulin resistance, cut-off >2.69
considered elevated.





