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Background: Treatment of gestational diabetes mellitus (GDM)
has been shown to improve both maternal and neonatal out-
comes. For women with GDM who require glucose-lowering
medication, insulin is regarded as the drug of choice by most
medical societies. Oral therapy, with metformin or gliben-
clamide, is a reasonable alternative in certain medical circum-
stances.

Objectives: To compare the efficacy and safety of insulin de-
temir (IDet) vs. glibenclamide for GDM when glycemic control
cannot be achieved through lifestyle modification and diet.
Methods: We conducted a retrospective cohort analysis of
115 women with singleton pregnancy and GDM treated with
IDet or glibenclamide. GDM was diagnosed via the two-step
oral glucose tolerance test (OGTT) of 50 grams glucose, fol-
lowed by 100 grams. Maternal characteristics and outcomes
(preeclampsia and weight gain) and neonatal outcomes (birth
weight and percentile, hypoglycemia, jaundice, and respiratory
morbidity) were compared between groups.

Results: In total, 67 women received IDet and 48 glibenclamide.
Maternal characteristics, weight gain, and the incidence of
preeclampsia were similar in both groups. Neonatal outcomes
were also similar. The proportion of large for gestational age
(LGA) infants was 20.8% in the glibenclamide group compared
to 14.9% in the IDet group (P = 0.04).

Conclusions: In pregnant women with GDM, glucose control on
IDet yielded comparable results as on glibenclamide, except
for a significantly lower rate of LGA neonates..
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Treatment of gestational diabetes mellitus (GDM) has been
shown to improve both maternal and neonatal outcomes
[1,2]. Most women achieve euglycemia with nutritional therapy
alone and only 30% require drug therapy [3].

For women with GDM who require glucose-lowering med-
ication, insulin is regarded as the drug of choice by most med-
ical societies. Oral therapy with metformin or glibenclamide is
a reasonable alternative in certain medical circumstances [1-3].
Glibenclamide, a second-generation sulfonylurea, is commonly
used for the treatment of GDM [4]. Both the American Diabetes
Association (ADA) [1] and the American College of Obstetri-
cians and Gynecologists (ACOG) [2] consider its use accept-
able.

Reassuring safety and efficacy data of insulin detemir (IDet)
for treating pregnant women with type 1 diabetes were pub-
lished in 2012 [5], which led the U.S. Food and Drug Admin-
istration to reclassify IDet from C to B. Although IDet appears
to be safe for use in pregnancy [6], information regarding the
efficacy of this insulin for treating GDM is scarce.

A randomized controlled trial of 55 women with GDM re-
ported similar glycemic control; as well as perinatal outcomes
with NPH insulin vs. IDet, but with significantly fewer maternal
hypoglycemic events in the IDet arm [7].

A retrospective study of 91 women with GDM [8] com-
pared IDet to glibenclamide. Glycemic control was comparable.
Women treated with glibenclamide had higher incidences of hy-
poglycemia and gestational weight gain (GWG).

Two systematic reviews and a meta-analysis of randomized
trials [9,10] comparing glibenclamide with insulin (NPH and
short acting agents) found a higher rate of neonatal hypogly-
cemia and macrosomia in women assigned to glibenclamide.
Another concern regarding glibenclamide is the possible higher
rate of maternal hypoglycemia compared to insulin [11]. How-
ever, only one small retrospective trial [8] provided direct com-
parison of glibenclamide to IDet in GDM.

In our study, we compared the efficacy and safety of IDet to
glibenclamide in the treatment of GDM.

PATIENTS AND METHODS

We conducted a retrospective cohort analysis of women with
GDM treated with either [Det or glibenclamide at two universi-



IMAJ - VOL 25 - JUNE 2023

ORIGINAL ARTICLES

ty-affiliated hospitals. All pregnancies were singleton. GDM was
diagnosed by the two-step procedure of 50 grams glucose fol-
lowed by 100 grams OGTT. Diagnosis of GDM was established
if two or more of the values were abnormal (fasting > 95 mg/dl,
1 hour > 180 md/dl, 2 hours > 155 md/dl, 3 hours > 140 md/dl)
[8]. IDet or glibenclamide were prescribed if target glucose levels
could not be maintained after one to two weeks of dietary adjust-
ment. The choice of agent was based on clinical judgment and
the patient’s preference. The dose of glibenclamide was 2.5-20
mg/d. IDet was given as 0.1 mg/kg at bedtime and titrated until
the glucose target was reached. If needed, a rapid acting insulin
analog (insulin lispro or aspart) was added before meals when the
2-hour postprandial blood glucose levels were 120 mg/dl. Exclu-
sion criteria included GDM controlled with lifestyle modification
and medical nutritional therapy alone, pregestational diabetes
(defined as fasting plasma glucose levels 126 mg/dl, a random
glucose of 200 mg/dl, or blood glucose levels 200 mg/dl 2-hours
post-OGTT), and multifetal gestation.

Maternal characteristics and outcome (preeclampsia, GWG)
and neonatal outcomes (birth weight and percentile, neonatal
hypoglycemia defined as blood glucose below 40 mg/dl, neona-
tal jaundice defined as bilirubin above 7.5 mg/dl, and respirato-
ry morbidity) were compared between the groups. Maternal and
neonatal data were extracted from electronic medical records.

Maternal variables included age, height, weight, parity and
gravidity, preeclampsia, and gestational weight gain.

Neonatal variables included gestational age at delivery, birth-
weight, and percentile. Acute neonatal events (respiratory mor-
bidity, neonatal jaundice, and neonatal hypoglycemia) were also
evaluated. Neonatal hypoglycemia in the first 24 hours of life.

DATA ANALYSIS

Data are presented as numbers and percentages for categorical
variables and as means and standard deviations for continuous
variables. Student’s t-test and Mann-Whitney U-test were used
to compare continuous variables with and without normal distri-
bution between the [Det and glibenclamide groups, respective-
ly. Chi-square and Fisher's exact tests were used for categorical
variables. We used multivariate logistic regression analysis to
assess the correlation between each variable.

A sample size of 65 women was estimated to be sufficient to
detect a 10% difference in neonatal outcomes between the med-
ications under the assumptions of a 5% type I error (two-sided)
at least 80% power.

Statistical analyses were performed using IBM Statistical
Package for the Social Sciences statistics software, version 21
(SPSS, IBM Corp, Armonk, NY, USA).

ETHICS APPROVAL

The study was conducted according to good clinical practice
guidelines and was approved by Meir Medical Center and
Wolfson Medical Center institutional review boards. Patient in-

formed consent was not required due to the retrospective nature
of the data collection.

RESULTS

The cohort included 115 women who met the study inclusion
criteria, 48 (42%) received glibenclamide and 67 (58%) 1Det.

Table 1 presents the baseline characteristics of the study pa-
tients. There were no significant differences between the two
groups with respect to age, gravidity, parity, or body mass index
(BMI). The average BMI in both groups was in the overweight
range (BMI > 25).

Table 2 presents maternal outcomes. There were no significant
differences between the groups in the prevalence of preeclampsia
and GWG. Preeclampsia occurred in 8.3% of the women taking
glibenclamide and in 11.9% taking IDet, Z = 0.75. The women
who were treated with glibenclamide gained 11.7 + 5 kg as com-
pared to 13.4 + 1.7 kg in the IDet group, 2= 0.64. Gestational age
at delivery was similar in both groups, as well as the rate of pre-
term labor (18% vs. 13% in the glibenclamide and IDet groups,
respectively).

Table 1. Characteristics of participants

Characteristic Glyburide Detemir P-value
(n=48) (n=67)
Age in years, mean + SD 33+5.59 34+ 4.37 0.3
BMI, mean * SD 27.6 £ 4.27 29.7+65 0.07
Gravidity, mean £ SD 3.22+213 3.1+1.68 0.799
Parity, mean £ SD 1.39 +1.32 1.46 +1.28 0.759
Abnormal OGTT, n (%)*
0-hour 14 (29%) 22 (32%) 0.8
1-hour 17 (35%) 29 (43%) 0.6
2-hour 15 (31%) 27 (40%) 0.55
3-hour 3 (6%) 5 (7%) 0.77

*Abnormal blood glucose on OGTT: 0-hour > 5.2 nmol/L, 1-hour > 10
nmol/L, 2-hour > 8.5 nmol/L, 3-hour > 7.7 nmol/L

BMI = body mass index, OTGG = oral glucose tolerance test, SD =
standard deviation

Table 2. Maternal outcomes

Characteristic Glyburide Detemir P-value
(n=48) (N=67)
Preeclampsia, n (%) 4 (8.3%) 7(11.9%) 0.75

11.74 +5.86 | 13.46+7.3 0.64
Gestational age, mean * SD 37.9+0.8 37.7+1.1 0.2
Preterm labor, n (%) 9 (18%) 9 (13%) 0.46

Weight gain, mean * SD

SD = standard deviation
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Table 3. Neonatal outcomes

Characteristic Glyburide Detemir P-value
(n=48) (n=67)

Birthweight in grams, 3229.9 £ 488.2 | 3266.7 + 468.27 | 0.68

mean + SD

Percentile, mean = SD 63.6 £25.7 62.49 + 25.68 0.82

Hypoglycemia, n (%) 7 (16.3%) 25 (37.3%) 0.018

Neonatal jaundice, n (%) | 10 (23.3%) 11 (16.4%) 0.373

Respiratory morbidity, 0 3(4.5%) 0.279

n (%)

Large for gestational 10 (20.8%) 10 (14.9%) 0.04

age, n (%)

Small for gestational 3 (4%) 2 (4%) 0.5

age, n (%)

SD = standard deviation

There was no significant difference in birthweight or birth
percentile (63.6% and 62.4%) in the glibenclamide and the IDet
groups, respectively.

The proportion of large for gestational age (LGA) was 20.8%
in the glibenclamide group compared to 14.9% in the IDet group
(2= 0.04). The rate of small for gestational age neonates was
similar (4% in both groups).

There was no difference between the groups in the rate of
neonatal jaundice or respiratory morbidity. The rate of neonatal
hypoglycemia was significantly higher in the IDet group (37.3%
vs. 16.3%, £=10.018).

Logistic regression analysis was used to assess the relation-
ship between neonatal hypoglycemia and relevant independent
variables. No association was found with the type of pharma-
cological treatment (2 = 0.176), maternal age (£ = 0.455),
BMI (2= 0.574), or gestational age at delivery (#=0.932).

DISCUSSION

Our data show that IDet is as efficacious as glibenclamide for
the treatment of GDM. The risk of maternal preeclampsia and
GWG, as well as neonatal complications, were similar in both
treatment arms. Treatment with [Det was associated with a low-
er rate of LGA neonates.

Historically, insulin has been considered as the standard
therapy for GDM in cases refractory to nutrition therapy and
exercise, and this is still the recommendation of several organi-
zations, including ADA [1], ACOG [2], and the Canadian Dia-
betes Association [12].

The mainstay of basal insulin in the treatment of GDM in
pregnancy is the intermediate-acting insulin-NPH. IDet has been
suggested as an option for type 1 diabetes in pregnancy [5]. [Det
is a long-acting insulin analog with peak-less activity and dura-
tion of action of about 20 hours [13]. The benefits of IDet can be
less frequent dosing and lower incidence of maternal hypogly-

cemia. The disadvantages include higher cost and lack of infor-
mation regarding maternal and neonatal outcomes in GDM. For
glycemic control, IDet is comparable to NPH or glibenclamide,
with fewer episodes of maternal hypoglycemia [7,8].

Information on the perinatal outcomes of women with GDM
treated with IDet is scarce. We found no difference in the risk
of preeclampsia between women who were treated with [Det vs.
glibenclamide (8.3% vs. 11.9%, respectively, P= 0.75). The in-
cidence of preeclampsia in both treatment arms was in the range
described previously in GDM [2,14].

Two studies described GWG in women with GDM treated with
Det. One small randomized controlled trial by Herrera et al. [7]
compared IDet (25 patients) to NPH (30 patients) and found no dif-
ference in GWG. A retrospective study that compared IDet to glib-
enclamide, found significantly greater GWG with Glibenclamide
[8]. In contrast, we found no significant difference in GWG be-
tween [Det and glibenclamide (13.4 kg vs. 11.74 kg, P = 0.64).
A recent systematic review and network meta-analysis suggested
that detemir had a favorable weight profile compared to other
long-acting insulin analogs in women with type II diabetes [15].
The weight sparing effect of IDet may be partly based on its central
catabolic action in the central nervous system, as was shown in
a rat model [16]. Appropriate GWG (according to the Institute of
Medicine 2000 recommendations) in women with GDM can help
avoid negative perinatal outcomes (LGA infant, preterm birth, and
cesarean delivery) [17]. As weight gain is a common side-effect of
sulfonylureas like glibenclamide, in women with type II diabetes
[18], IDet may be safer for women with GDM.

In our study, only 14.9% (10/67) of the newborns whose
mothers received IDet were LGA, compared to 20.8% (10/48)
on glibenclamide. A significant difference (P= 0.04) was found
in favor of IDet.

The mean neonatal weight in this cohort, as well as the
weight percentiles were similar between IDet and glibenclamide
and both were in the range appropriate for gestational age. Sim-
ilar mean fetal weights and percentiles were described in two
other small studies [7,8]. A systematic review of 33 studies that
included 4944 mothers who were randomized to insulin, met-
formin, or glibenclamide for the treatment of GDM found that
neonates exposed to glibenclamide were significantly heavier
at birth compared to those whose mothers were randomized to
insulin or metformin [19].

In this study, the rate of neonatal hypoglycemia was signifi-
cantly higher in the IDet group (25/67, 37.3%) vs. glibenclamide
(7/48,16.3%; P=0.018). Yet, multivariant analysis found no as-
sociation between this result and the treatment agent. In another
similar study on 29 women treated with IDet, the rate of neona-
tal hypoglycemia was similar to that of the glibenclamide group.
There were no cases of neonatal hypoglycemia in the IDet group
and 1/62 in the glibenclamide group [8]. Herrera et al. [7] al-
so found no cases of neonatal hypoglycemia among 25 women
with GDM who were treated with IDet vs. NPH (30 patients).
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The main risk factors for neonatal hypoglycemia are GDM,
LGA, small for gestational age, and prematurity. All these pa-
rameters were similar between both treatment groups, other than
a higher rate of LGA neonates in the glibenclamide group. The
rate of neonatal hypoglycemia described in our cohort is in the
range described recently in a prospective Dutch cohort of 506
neonates born to women with GDM [20].

The current study provides some evidence in favor of the
management of GDM with IDet regarding perinatal outcomes.
IDet might be more expensive but, in most cases, a single dai-
ly dose is required with a predictable dosing profile. Gathering
more information on the efficacy and safety of insulins other
than NPH is also important in view of the concerns about the
safety of oral hypoglycemic drugs that cross the placenta and
their short- and long-term effects.

Although modest in size, this study is the largest to report on
a direct comparison of IDet and glibenclamide in GDM. The lim-
itations of this study are mainly its retrospective, non-randomized
nature, lack of information on the glycemic status of the patients
and absence of data regarding the time of treatment initiation.

CONCLUSIONS

In pregnant women with GDM, glucose control on IDet yielded
results comparable to glibenclamide, except for a significantly
lower rate of LGA neonates.
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Compassion is not weakness and concern for the unfortunate is not socialism.
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Hubert Horatio Humphrey Jr. (1911-1978), American oharmacist and politician who served as the 38th vice president of the United States

The best portion of a good man’s life is his little, nameless, unremembered acts of kindness and of love.

liam Wordsworth (1770-1

e38]

Y

. English Romantic poet
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