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Glyburide therapy for gestational diabetes: glycemic control, maternal hypoglycemia, and treatment failure
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Aims

The recommended first-line treatment for women with gestational diabetes mellitus (GDM) in the case of failure of diet is insulin. Recent results suggest that there is a potential role for glyburide therapy and highlight the need for better knowledge of glycemic control with glyburide. The objective of this study was to describe and quantify in women with GDM the quality of glycemic control, including the risk of maternal hypoglycemia and of therapy failure.

Methods

This is a secondary analysis of the French INDAO non-inferiority trial from 2012 to 2016, in which 890 women with GDM randomized to receive glyburide or insulin treatment were compared for perinatal outcomes. Blood glucose concentrations were assessed prospectively during pregnancy. Optimal glycemic control was defined as less than 20% of blood glucose values exceeding the targets.

Results

More than 50% of the women had optimal glycemic control with glyburide, similar to that with insulin. Around 40% of the women had at least one episode of hypoglycemia, more than with insulin. However, those hypoglycemic episodes were mostly moderate and the rate of severe hypoglycemia decreased significantly during the course of the trial.

Failure of glyburide treatment (switch to insulin therapy) occurred in 18% of women and had few predictors. However, when failure occurred, glycemic control was improved after switching to insulin.

Conclusions

Glyburide is an effective treatment for reaching glycemic goals during pregnancy in women with GDM. The risk of maternal hypoglycemia may be minimized by clinical practice experience. These findings could be taken into account in the management of GDM.

Introduction

The rate of gestational diabetes mellitus (GDM) ranges from 9% to 25%, depending on the characteristics of the mother, and has been increasing over time, because of the rising prevalence of obesity and increasing maternal age [START_REF] Durnwald | Gestational diabetes: Linking epidemiology, excessive gestational weight gain, adverse pregnancy outcomes, and future metabolic syndrome[END_REF][START_REF] Mack | Gestational Diabetes: Diagnosis, Classification, and Clinical Care[END_REF]. Two large randomized controlled studies [START_REF] Crowther | Effect of treatment of gestational diabetes mellitus on pregnancy outcomes[END_REF][START_REF] Landon | A multicenter, randomized trial of treatment for mild gestational diabetes[END_REF] have shown that treatment of women with mild GDM in order to reach strict glycemic goals can reduce the frequency of some adverse perinatal outcomes, especially macrosomia. Therefore, the aim of treatment of GDM is to normalize maternal fasting and postprandial glucose levels in order to limit perinatal complications. The recommended first-line treatment for women with GDM in the case of failure of diet is insulin [START_REF]American Diabetes Association. 14. Management of Diabetes in Pregnancy: Standards of Medical Care in Diabetes-2019[END_REF]. However, oral agents may have advantages over insulin due to their lower cost, easier administration, easier storage, and better acceptance, and may be required in some situations.

Since the first randomized trial by Langer et al [START_REF] Langer | A comparison of glyburide and insulin in women with gestational diabetes mellitus[END_REF], meta-analyses based on randomized trials have shown that maternal glycemic control is similar with insulin and glyburide [START_REF] Balsells | Glibenclamide, metformin, and insulin for the treatment of gestational diabetes: a systematic review and meta-analysis[END_REF][START_REF] Dhulkotia | Oral hypoglycemic agents vs insulin in management of gestational diabetes: a systematic review and metaanalysis[END_REF][START_REF] Jiang | Comparative efficacy and safety of OADs in management of GDM: network meta-analysis of randomized controlled trials[END_REF][START_REF] Song | Comparison of glyburide and insulin in the management of gestational diabetes: A meta-analysis[END_REF][START_REF] Poolsup | Efficacy and safety of oral antidiabetic drugs in comparison to insulin in treating gestational diabetes mellitus: a meta-analysis[END_REF][START_REF] Zeng | The use of glyburide in the management of gestational diabetes mellitus: a meta-analysis[END_REF]. Recently, the INDAO randomized non-inferiority trial (NCT01731431) [START_REF] Senat | Effect of Glyburide vs Subcutaneous Insulin on Perinatal Complications Among Women With Gestational Diabetes: A Randomized Clinical Trial[END_REF] compared glyburide to insulin whose primary outcome was a composite criterion of perinatal complications associated with GDM, including macrosomia, neonatal hypoglycemia, and hyperbilirubinemia,. Although it did not show the non-inferiority of glyburide, this trial showed that the increase in neonatal complications was no more than 10.5% and concerned mainly neonatal transient hypoglycemia. This leaves a potential role for glyburide therapy and highlights the need for better knowledge of glycemic control with glyburide and of which patients could benefit from it without failure. The INDAO trial offers this opportunity since it gathered a large sample of women who had been followed up until the end of pregnancy.

The objectives of this ancillary analysis of INDAO data were to describe and quantify in women with GDM the quality of glycemic control and the risk of maternal hypoglycemia with glyburide compared to insulin, and to study glyburide therapy failure in women who switched to insulin.

The INDAO trial protocol, including ancillary studies like the present one, was approved by the ethics committee of the Poissy St-Germain Hospital, France (2011-004221-28) and registered in clinicaltrials.gov (NCT01731431).

Material and methods

This study is an ancillary analysis of the INDAO non-inferiority trial conducted from May 2012 to November 2016 in 13 tertiary care university hospitals in France, comparing glyburide versus insulin for the prevention of perinatal complications of GDM. Detailed information regarding the design of the trial has been reported elsewhere [START_REF] Senat | Effect of Glyburide vs Subcutaneous Insulin on Perinatal Complications Among Women With Gestational Diabetes: A Randomized Clinical Trial[END_REF]. In summary, women with a singleton pregnancy and diagnosed with GDM with the 75 g oral glucose tolerance test using International Association of the Diabetes and Pregnancy Study Groups (IADPSG) criteria [START_REF] Panel | International association of diabetes and pregnancy study groups recommendations on the diagnosis and classification of hyperglycemia in pregnancy[END_REF] between 24 and 34 weeks of gestation were given individual nutrition education by a dietitian and were taught to self-monitor capillary blood glucose four times daily (fasting and 2 hours after each meal). Goals were considered not achieved after 10 days of well-managed diet if at least 2 blood glucose values above the targets were observed over a week: fasting ≥ 0.95 g/L; 2-hour postprandial ≥ 1.20 g/L, with no variations in the diet. In that case, the woman was eligible for randomization between the two therapeutic strategies: insulin or glyburide.

Treatments

Insulin: The starting dose for rapid analogs was 4 IU subcutaneously before meals, one to three times daily, and this was increased by 2 IU every 2 days according to the postprandial blood glucose value. When necessary, the starting dose for basal or intermediate insulin was 4 to 8 IU subcutaneously at bedtime, and increased by 2 IU every two days according to the morning fasting blood glucose value. Women were taught to self-adjust their insulin doses in order to reach and maintain glycemic goals throughout pregnancy.

Glyburide: The starting dose for therapy was 2.5 mg orally once a day before breakfast and could be increased if necessary 4 days later by 2.5 mg and thereafter by 5 mg every four days in two doses morning and evening before meals up to a maximum of 20 mg per day. In cases of symptomatic hypoglycemia or blood glucose < 60 mg/dL, glyburide dose could be decreased or returned to the previous dose. If the maximum tolerated dose was reached without achieving the desired glucose values of less than 95 mg/dL for fasting and 120 mg/dL for 2 hours postprandial, women were switched to insulin. We have considered here that all switches were glyburide therapy failures.

Monitoring of glycemic control

At each visit, all the woman's blood glucose measurements and treatment intakes since the previous visit were recorded. Glycemic control was quantified by the clinician by the percentage of her blood glucose values since the previous visit greater than 95 mg/dL for fasting and 120 mg/dL for 2 hours postprandial, which are the targets currently recommended [START_REF] Crowther | Effect of treatment of gestational diabetes mellitus on pregnancy outcomes[END_REF][START_REF] Landon | A multicenter, randomized trial of treatment for mild gestational diabetes[END_REF][START_REF]American Diabetes Association. 14. Management of Diabetes in Pregnancy: Standards of Medical Care in Diabetes-2019[END_REF][START_REF] Vayssiere | Expert consensus on gestational diabetes mellitus. Methods and organization[END_REF]. Overall glycemic control per woman during treatment was quantified by computing the percentage of blood glucose values exceeding targets in all her blood glucose assays, from randomization to delivery. Two categories of glycemic control were defined (and estimated separately for fasting and postprandial blood glucose): "optimal glycemic control" (≤ 20% of blood glucose values exceeding targets) and "sub-optimal glycemic control" (percentage > 20%).

Maternal hypoglycemia was defined as blood glucose below 60 mg/dL, and severe hypoglycemia as blood glucose below 40 mg/dL and/or clinical symptoms of severity: confusion, poor coordination, double vision, convulsion, or inability to self-treat symptoms.

Statistical analysis

To study glycemic control and maternal hypoglycemia, women randomized to the insulin group were compared to women randomized to the glyburide group. In the glyburide group, women who were switched to insulin (glyburide treatment failure) were compared to women who remained in the glyburide group.

Comparisons of continuous variables were done with Student's t-test and comparisons of categorical variables were done with chi-square tests. The evolution of glycemic control during pregnancy was studied by modeling the relationship between fasting or postprandial blood glucose results and time elapsed since the start of treatment. Modeling was performed with fractional polynomials [START_REF] Royston | Multivariable model-building. A pragmatic approach to regression analysis based on fractional polynomials for modelling continuous variables[END_REF] with generalized linear models [START_REF] Raudenbush | Hierarchical Linear Models: Applications and Data Analysis Methods[END_REF] to take into account the successive blood glucose assays for a woman during pregnancy. The rate of hypoglycemia during the course of the trial was modeled by fractional polynomials and logistic regression. Statistical analyses were performed using Stata software, release 15 [START_REF] Statacorp | Stata Statistical Software: Release 15[END_REF]. 

Results

Characteristics of the women

From May 2012 through September 2016, 914 women with GDM were randomized: 460 to the glyburide group and 454 to the insulin group. After randomization, 18

(2.0%) patients were excluded because they did not meet the inclusion criteria and six had no primary outcome or refused the treatment. The 890 remaining women were of mean age 32.7 years, had a mean pre-pregnancy body mass index (BMI) of 27.6 kg/m 2 , 63.5% were multiparous and 20.3% had had previous GDM. Among the Data on glycemic control during pregnancy were available for 845 women (95%): 418 in the insulin group and 427 in the glyburide group. We verified that the loss of 5% of women did not alter the balance between the 2 groups.

Glycemic control and hypoglycemia during treatment

On average, with glyburide, 80% of the fasting blood glucose measurements and 78% of the postprandial blood glucose measurements of a woman were within the targets. More than 60% of the women with glyburide had optimal fasting glycemic control and almost 50% optimal postprandial glycemic control. Glycemic control (fasting or postprandial) was similar with glyburide and insulin (Table 1). Glycemic control during pregnancy improved with both treatments to the same extent according to the time elapsed since the start of the treatment (Figure 1). Among women treated with glyburide, 41.1% had at least one hypoglycemic event during treatment (Table 1). Among the 16 women (3.6%) with severe hypoglycemia, two reported an inability to self-treat their symptoms. No women had symptoms of neuroglucopenia. The proportion of hypoglycemic episodes was lower (9.1%) in women treated with insulin, but it is noteworthy that the proportion of severe hypoglycemic episodes with glyburide decreased dramatically during the course of the trial and was close to that associated with insulin (i.e., almost zero) after two years of prescribing experience (Figure 2). We found no factors associated with severe hypoglycemia, likely due to this strong learning-curve phenomenon. More precisely, there were no factors significantly associated with severe hypoglycemia episodes in the insulin group. In the glyburide group, there were only slight differences in postprandial or fasting blood glucose at randomization between women with or without a hypoglycemia episode (supplementary Tables A1 andA2).

The mean dose received by the women randomized to the glyburide group was 5.7 mg/day and 69.8% of the women had a dosage less than 10 mg/day. There was no significant trend in the mean dose of glyburide with time (p=0.79). The mean dose of insulin received by women randomized to the insulin group was 19.6 IU/day, and 84.5% of the women were treated with a dosage of insulin less than 40 IU/day.

Glyburide therapy failure

Compared to women who remained on glyburide treatment, women switched to insulin were significantly older and were slightly more often multiparous (mainly because they are older). There was no significant difference between the two groups in pre-pregnancy BMI or previous GDM. They had significantly poorer glycemic control at randomization before medical treatment (Table 2) either fasting or postprandial. When fasting and post-prandial glycemic control were considered together, the proportion or glyburide therapy failure was 15.8 % when only fasting glycemic control was sub-optimal, 18.8 % when only post-prandial glycemic control was suboptimal and 26.8 % when both glycemic control were sub-optimal.

Half of the 81 women who were switched did so in the 3 rd week of glyburide treatment or before. A large majority had sub-optimal glycemic control before the switch, either fasting (61.5%) or postprandial (82.7%). However 8 women were switched despite optimal glycemic control, both fasting and post-prandial, so it is possible that in some cases hypoglycemia may lead to stop glyburide treatment. The proportions of hypoglycemia and severe hypoglycemia cases before the switch were 33.3% and 3.7%, respectively and were of the same magnitude than those in women treated with glyburide until the end of pregnancy.

After the switch, glycemic control with insulin improved: 42.3% of women had suboptimal fasting glycemic control and 61.5% had sub-optimal postprandial glycemic control. The proportions of hypoglycemia and severe hypoglycemia cases decreased to 7.4% and 0%, respectively, which were of the same magnitude as for women treated with insulin since randomization.

Discussion

Statement of principal findings

This ancillary analysis of the INDAO trial [START_REF] Senat | Effect of Glyburide vs Subcutaneous Insulin on Perinatal Complications Among Women With Gestational Diabetes: A Randomized Clinical Trial[END_REF] provides new information on women with GDM treated with glyburide. More than 50% of the women have optimal glycemic control with glyburide (i.e. less than 20% of their blood glucose values exceeded the targets) and an average of 0.80 of blood glucose values are within the targets. These results were similar to those with insulin. Around 40% of the women have had at least one episode of hypoglycemia, which is more than with insulin, though those hypoglycemic episodes were mostly moderate, and the rate of severe hypoglycemia with glyburide decreased during the course of the trial. Finally, glyburide treatment failed in 18% of the women who were switched to insulin, helping to improve their glycemic control.

Strengths and weaknesses in relation to other studies, discussing important differences in results

These results are in line with previous publications of randomized controlled trials and meta-analyses concluding that glyburide and insulin are equally effective in normalizing maternal glucose levels in GDM [START_REF] Balsells | Glibenclamide, metformin, and insulin for the treatment of gestational diabetes: a systematic review and meta-analysis[END_REF][START_REF] Dhulkotia | Oral hypoglycemic agents vs insulin in management of gestational diabetes: a systematic review and metaanalysis[END_REF][START_REF] Jiang | Comparative efficacy and safety of OADs in management of GDM: network meta-analysis of randomized controlled trials[END_REF][START_REF] Song | Comparison of glyburide and insulin in the management of gestational diabetes: A meta-analysis[END_REF][START_REF] Poolsup | Efficacy and safety of oral antidiabetic drugs in comparison to insulin in treating gestational diabetes mellitus: a meta-analysis[END_REF][START_REF] Zeng | The use of glyburide in the management of gestational diabetes mellitus: a meta-analysis[END_REF]. However, the way that glycemic control was quantified in many of these studies (mean of fasting or preprandial and postprandial blood glucose) did not always take into account glycemic profile and the frequency of glucose excursions. In our study, we used a pragmatic indicator to assess glycemic control for each woman individually (percentage of fasting and 2hour postprandial blood glucose values exceeding the targets currently recommended [START_REF] Crowther | Effect of treatment of gestational diabetes mellitus on pregnancy outcomes[END_REF][START_REF] Landon | A multicenter, randomized trial of treatment for mild gestational diabetes[END_REF][START_REF]American Diabetes Association. 14. Management of Diabetes in Pregnancy: Standards of Medical Care in Diabetes-2019[END_REF]). This indicator is an approximation of the "time in range" derived from continuous glucose monitoring, a method that allows total glucose exposure and variability to be quantified. However, continuous glucose monitoring is not used routinely in GDM since it has been evaluated during pregnancy mainly in women with pre-existing diabetes [START_REF] Feig | Continuous glucose monitoring in pregnant women with type 1 diabetes (CONCEPTT): a multicentre international randomised controlled trial[END_REF][START_REF] Kristensen | Continuous glucose monitoring in pregnant women with type 1 diabetes: an observational cohort study of 186 pregnancies[END_REF][START_REF] Secher | The effect of realtime continuous glucose monitoring in pregnant women with diabetes: a randomized controlled trial[END_REF][START_REF] Voormolen | Continuous glucose monitoring during diabetic pregnancy (GlucoMOMS): A multicentre randomized controlled trial[END_REF] and only one trial in women with type 1 diabetes has shown some advantages of its use in terms of glycemic control or neonatal outcomes [START_REF] Feig | Continuous glucose monitoring in pregnant women with type 1 diabetes (CONCEPTT): a multicentre international randomised controlled trial[END_REF].

Maternal hypoglycemia, both moderate and severe, was more frequent in the glyburide group compared to the insulin group. Glyburide as an insulin secretagogue may cause greater risk than additional insulin because stimulated endogenous insulin secretion cannot be reduced during hypoglycemia. The rate of severe maternal hypoglycemia (blood glucose < 40 mg/dL) during glyburide treatment was close to that reported in the main trial using the same glyburide regiment [START_REF] Langer | A comparison of glyburide and insulin in women with gestational diabetes mellitus[END_REF].

However, the rate of severe hypoglycemia we observed in the insulin group was much lower than that reported by Langer et al in the first large randomized trial [START_REF] Langer | A comparison of glyburide and insulin in women with gestational diabetes mellitus[END_REF].

This could be due to our precautionary modalities of insulin titration in women with significant residual insulin secretion, in order to avoid maternal hypoglycemia.

Interestingly, the rate of severe maternal hypoglycemia with glyburide treatment decreased significantly over time, which corresponded to the learning curve needed to use glyburide cautiously in order to prevent hypoglycemia: time of administration of glyburide and distribution of carbohydrates between meals and snacks could be adapted according to individual glycemic profile.

The doses of glyburide used in our study were relatively low: 5.7 mg/day on average and almost 70% of the women received less than 10 mg/day. Other studies have also found that women treated with glyburide achieve the desired level of glycemic control during pregnancy with low glyburide dosages (10 mg/day or less):

observational studies [START_REF] Jacobson | Comparison of glyburide and insulin for the management of gestational diabetes in a large managed care organization[END_REF][START_REF] Rochon | Glyburide for the management of gestational diabetes: risk factors predictive of failure and associated pregnancy outcomes[END_REF][START_REF] Yogev | Glyburide in gestational diabetes--prediction of treatment failure[END_REF] and a secondary analysis of a large randomized trial which found that only 6% of patients in the well-controlled group required high doses of glyburide (>10 mg/day) [START_REF] Langer | Insulin and glyburide therapy: dosage, severity level of gestational diabetes, and pregnancy outcome[END_REF]. Therefore, it can be argued that women responding to glyburide need only small doses to achieve glycemic control.

Like most studies, we have defined "glyburide treatment failure" as the fact that a woman treated with glyburide was switched to insulin by her supervising clinician due to sub-optimal glucose control. This is a proxy since sub-optimal glycemic control may also be observed in some women who were not switched to insulin, although it could be considered as another form of glyburide failure. It is also noteworthy that, similarly, some women not optimally controlled with insulin could be considered as "insulin treatment failure". Our finding of 18% women with glyburide failure is consistent with reports of cohort studies [START_REF] Rochon | Glyburide for the management of gestational diabetes: risk factors predictive of failure and associated pregnancy outcomes[END_REF][START_REF] Yogev | Glyburide in gestational diabetes--prediction of treatment failure[END_REF][START_REF] Harper | Predicting failure of glyburide therapy in gestational diabetes[END_REF][START_REF] Kahn | Predictors of glyburide failure in the treatment of gestational diabetes[END_REF] and a meta-analysis [START_REF] Balsells | Glibenclamide, metformin, and insulin for the treatment of gestational diabetes: a systematic review and meta-analysis[END_REF].

We found few predictors of glyburide treatment failure (maternal age and sub-optimal glycemic control before treatment) and their predictive ability is limited. This is consistent with previous studies suggesting that pretreatment glycemic values [START_REF] Rochon | Glyburide for the management of gestational diabetes: risk factors predictive of failure and associated pregnancy outcomes[END_REF][START_REF] Yogev | Glyburide in gestational diabetes--prediction of treatment failure[END_REF][START_REF] Harper | Predicting failure of glyburide therapy in gestational diabetes[END_REF][START_REF] Kahn | Predictors of glyburide failure in the treatment of gestational diabetes[END_REF], maternal age and parity [START_REF] Kahn | Predictors of glyburide failure in the treatment of gestational diabetes[END_REF], and early diagnosis of GDM [START_REF] Harper | Predicting failure of glyburide therapy in gestational diabetes[END_REF][START_REF] Kahn | Predictors of glyburide failure in the treatment of gestational diabetes[END_REF] may be associated with treatment failure. Therefore, in clinical practice, it is difficult to predict the failure and thus to select women who are likely to respond well to glyburide. However, since glyburide is usually effective at low dosages in patients who respond to it [START_REF] Rochon | Glyburide for the management of gestational diabetes: risk factors predictive of failure and associated pregnancy outcomes[END_REF][START_REF] Yogev | Glyburide in gestational diabetes--prediction of treatment failure[END_REF][START_REF] Langer | Insulin and glyburide therapy: dosage, severity level of gestational diabetes, and pregnancy outcome[END_REF], and because sub-optimal glycemic control the week following treatment initiation is predictive of treatment failure [START_REF] Harper | Predicting failure of glyburide therapy in gestational diabetes[END_REF], women in whom glyburide treatment will fail can be detected early in clinical practice. Moreover, since glycemic control can be markedly improved after a switch to insulin, there is no chance lost for a woman initially treated with glyburide of reaching the glycemic targets recommended during pregnancy.

Based on these results and its greater ease of use, after informing patients of the balance of risks and benefits, glyburide could be considered as an alternative treatment in women with GDM for whom the constraints of insulin therapy are too great and could lead to poor observance.

Strengths and weaknesses of the study

The main strength of our study is its large size and that it is part of a randomized controlled trial, which involves rigorous monitoring of women and their treatment. Therefore, most potential glucose measurement biases limited. Glycemic control was assessed prospectively at each visit, allowing us to quantify it accurately throughout pregnancy.

The main limitation of our study is the substantial percentage of women who were switched from glyburide to insulin. This situation was foreseen in the protocol and the percentage was expected, but it does not allow for an unbiased description of the women treated with glyburide. Our choice to maintain these women in their initial treatment group is similar to an intention-to-treat analysis. It avoids excluding women whose glycemic control is more difficult to achieve and therefore avoids overestimating glyburide results. Symmetrically, it tends to underestimate treatment results with glyburide and possible differences from insulin in glycemic control.

Conclusion

Glyburide is an effective treatment for reaching glycemic goals during pregnancy in women with GDM. However, the use of glyburide requires a clear understanding of its mechanism of action and a learning period may be necessary to reduce the rate of maternal hypoglycemia. Glyburide failure is difficult to predict, but can be detected early during the first weeks of treatment, in which case the switch to insulin rapidly improves glycemic control. These findings could be taken into account in the management of GDM.
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 12 Figure 1: Glycemic control during pregnancy according to the treatment group (insulin or glyburide): curves and 95% confidence intervals

Table 1 :

 1 Glycemic control and hypoglycemia during treatment For each woman, we computed the number of blood glucose values within the targets in all her blood glucose assays, from randomization to delivery, divided by the total number of her blood glucose values. The mean of these proportions was calculated.† at least one fasting or postprandial blood glucose measurement < 60 mg/dL during treatment ‡ at least one fasting or postprandial blood glucose measurement < 40 mg/dL during treatment

	Glyburide n = 448	Insulin n = 442	p

*

Table 2 :

 2 Failure of glyburide therapy For each woman, we computed the number of blood glucose values exceeding targets in all her blood glucose assays during the diet phase, between diagnosis and randomization divided by the total number of her blood glucose values.. The mean of these proportions was calculated.

	Failure of glyburide	
	No	Yes	p
	n = 367	n = 81	

*

Table A1 .

 A1 Characteristics of the women with an episode of hypoglycemia defined as blood glucose below 60 mg/dL. Glyburide therapy group. +5 (25 +3 to 28 +0 ) 26 +3 (25 +1 to 28 +0 ) 0.58 For each woman, we computed the number of blood glucose values exceeding targets in all her blood glucose assays during the diet phase, between diagnosis and randomization. The mean of these proportions was calculated.

	At least one hypoglycemia episode	
		No	Yes	p
		(n = 264)	(n = 184)	
	Age, mean (SD), years	32.4 (5.1)	33.4 (5.2)	0.04
	Multiparity, No (%)	158 (59.9)	114 (62.9)	0.65
	Pre-pregnancy BMI, mean (SD), kg/m 2	27.8 (5.7)	26,9 (5.3)	0.10
	BMI at diagnosis, mean (SD), kg/m 2	31.1 (5.2)	30.2 (5.1)	0.08
	Geographical origin, No (%)			0.14
	Europe	114 (44.9)	64 (35.6)	
	North Africa	86 (33.9)	62 (34.4)	
	Sub-Saharan Africa	22 (8.7)	26 (14.4)	
	Asia	14 (5.5)	9 (5.0)	
	Other	18 (7.1)	19 (10.6)	
	Previous gestational diabetes, No (%)	49 (18.6)	43 (23.4)	0.24
	GA a at OGTT screening b , median (IQR), weeks +days 26 Type of abnormal blood glucose at			0.02
	randomization, No. (%)			
	only fasting	10 (3.8)	2 (1.1)	
	only 2 h postprandial	33 (12.5)	39 (21.2)	
	both fasting and 2 h postprandial	221 (83.7)	143 (77.7)	
	Mean of the proportions per woman c			
	of blood glucose values within the			
	targets at randomization			
	Fasting blood glucose ≤ 95 mg/dL	0.57	0.64	0.04
	Postprandial blood glucose ≤ 120	0.78	0.75	0.10
	mg/dL			

a GA: gestational age b OGTT: oral glucose tolerance test c

Table A2 .

 A2 Characteristics of the women with an episode of hypoglycemia defined as blood glucose below 40 mg/dL. Glyburide therapy group. at OGTT screening b , median (IQR), weeks +days 26 +4 (25 +2 to 28 +0 ) 26 +2 (25 +0 to 27 +5 ) 0.63

		At least one hypoglycemia episode	
		No	Yes	p
		(n = 432)	(n = 16)	
	Age, mean (SD), years	32.8 (5.1)	32.8 (6.9)	0.99
	Multiparity, No (%)	262 (60.7)	10 (62.5)	0.82
	Pre-pregnancy BMI, mean (SD), kg/m 2	27.5 (5.6)	27.5 (6.1)	0.98
	BMI at diagnosis, mean (SD), kg/m 2	30.8 (5.2)	30.4 (5.6)	0.77
	Geographical origin, No (%)			0.71
	Europe	173 (41.3)	5 (33.3)	
	North Africa	140 (33.4)	8 (53.3)	
	Sub-Saharan Africa	47 (11.2)	1 (6.7)	
	Asia	23 (5.5)	0 (0.0)	
	Other	36 (8.6)	1 (6.7)	
	Previous gestational diabetes, No (%)	86 (20.0)	6 (7.5)	0.10
	GA Type of abnormal blood glucose at			1.00
	randomization, No. (%)			
	only fasting	12 (2.8)	0 (0.0)	
	only 2 h postprandial	70 (16.2)	2 (12.5)	
	both fasting and 2 h postprandial	350 (81.0)	14 (67.5)	
	Mean of the proportions per woman c			
	of blood glucose values within the			
	targets at randomization			
	Fasting blood glucose ≤ 95 mg/dL	0.60	0.54	0.47
	Postprandial blood glucose ≤ 120	0.77	0.69	0.06
	mg/dL			

a a GA: gestational age b OGTT: oral glucose tolerance test c
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