Al-Azhar Med. J .( Surgery ). Vol. 50 (1), January, 2021, 433 - 442
DOI: 10.12816/am;j.2021.139735
https://amj.journals.ekb.eg/article_139735.html

COMPARATIVE STUDY BETWEEN
EFFECTIVENESS OF GLIBENCLAMIDE VERSUS
INSULIN IN MANAGEMENT OF GESTATIONAL
DIABETES

By

Reda Rezk Ahmed, Hossam El-Deen Hussien Kamel, Mohamed
Mohamed Ibrahim Gerbil, Hesham Fekry Abu-Senna and Ahmed
Mohamed EI-Shikh

Department of Obstetrics and Gynecology, Faculty of Medicine, Al-Azhar University
*Corresponding author: Reda Rezk Ahmed,
Mobile: (+20) 01149992175, E-mail: redarezk19873@gmail.com

ABSTRACT

Background: Gestational diabetes mellitus (GDM) offers an important opportunity for diagnosis and
implementation of clinical strategies for diabetes prevention.

Objective: To evaluate the effectiveness of glibenclamide versus insulin in the management of GDM in
second half of pregnancy.

Patients and methods: This experimental prospective comparative study was carried out. A total of 100
women aged below 35 years were included in the study from those attending the Outpatient Clinic of
Obstetrics and Gynecology Department of Al-Ahrar Teaching Hospital in Zagazig, Egypt, through the period
from July 2017 to March 2020, and they were randomly allocated and divided into two groups 50 patients in
each. The first group (A) received glibenclamide at an oral dose of 2.5-5 mg once or twice a day with a
maximum dose of 10 mg/day and the second group (B) received standard insulin mixtard therapy. Dosing
was based upon subcutaneous two shot combined dose of intermediate acting and short-acting insulin given
prior to breakfast and dinner. The starting dose was 0.7 units per kilogram of the body weight at admission
and increased weekly as necessary.

Results: The delivery type was comparable in both groups, 28% of women underwent vaginal delivery in
glibenclamide group, and 22% of women underwent vaginal delivery in insulin group. 72% and 78% of
women underwent cesarean section in glibenclamide and insulin groups respectively. The gestational age at
delivery was comparable in both groups.

Conclusion: Glibenclamide seem to be a simple, safe, inexpensive and attractive alternative to insulin for the
treatment of gestational diabetes mellitus.
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INTRODUCTION in obese women with pre-existing insulin

Pregnancy is a potentially glucose resistance (Colberg et al., 2016).

intolerant condition. Insulin sensitivity GDM is associated with an increased
decreases as the pregnancy advances. Of maternal hazard of preeclampsia, cesarean
these women, some develop GDM due to section, in addition to an increased risk for
inadequate insulin secretion, particularly developing type 2 Diabetes (T2D) after
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pregnancy (Griffith et al., 2019). Also,
there is increasing risk for neonatal loss,
still birth and congenital defects resulting
from excessive mother-to-fetus glucose
transfer (Mackin et al., 2018).

A further major complication is
macrosomia, which is a risk factor for
instrumental delivery, cesarean section
and shoulder dystocia during delivery and
neonatal hypoglycemia directly after birth.
Moreover, the effect of the intrauterine
hyperglycemia might disappear after birth
(American Diabetes Association, 2017).

The standard therapy for gestational
diabetes is insulin. On the other hand,
Insulin  has  several disadvantages
including daily injections, the risk of
hypoglycemia and maternal weight gain
(Simeonova-Krstevska et al., 2018).

Based on the patient's body mass
index, glucose levels and the way of life
dose adjustment are required. However,
since the trial by means of Langer et al
evaluating glibenclamide with insulin,
oral hypoglycemic drugs had been more
and more regarded as possible
alternatives. Several observational and
randomized  controlled trials  have
addressed the use of oral agents in
gestational diabetes, mainly glibenclamide
and metformin  (American Diabetes
Association, 2019).

Despite the fact that glibenclamide
haven't marketing approval for its use
during pregnancy, various guidelines had
considered its utilization as an aide
treatment in gestational diabetes. For
example, glibenclamide has  been
acknowledged in the Fifth International
Workshop-Conference in  Gestational
Diabetes Mellitus (American Diabetes
Association, 2017), and both

glibenclamide and  metformin  are
considered in National Institute for Health
and Care Excellence (NICE) guidance and
American College of Obstetricians and
Gynecologists (ACOG) practice bulletin
(Webber et al., 2015).

Utilization of oral hypoglycemic drugs
is expanding, and in some settings they
are the first option when drug treatment is
required for women with gestational
diabetes (Horvath et al., 2010).

The aim of the present study was to
evaluate the effectiveness of
glibenclamide versus insulin in the
management of GDM in second half of
pregnancy.

PATIENTS AND METHODS

This experimental prospective
comparative study was carried out. A total
of 100 women aged below 35 years were
included in the study from those attending
the Outpatient Clinic of Obstetrics and
Gynecology Department of Al-Azhar
Teaching Hospital in Zagazig, Egypt.

Total sample size was 100 patients
agreeing to participate in the study, by
written consents. The patients were
randomly allocated and divided into two
equal groups: The first group (A) received
glibenclamide at an oral dose of 2.5-5 mg
once or twice a day with a maximum dose
of 10 mg/day and the second group (B)
received standard insulin mixtard therapy.
Dosing was based upon subcutaneous two
shot combined dose of intermediate acting
and short-acting insulin given prior to
breakfast and dinner. The starting dose
was 0.7 unit per kilogram of the body
weight at admission and increased weekly
as necessary.
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All  women were provided with
standard nutritional instructions for three
daily meals. Adherence to the dietary
regimen was evaluated and reinforced at
weekly visits to the clinic. The diets were
designed to provide 25 kcal per kilogram
of body weight for the obese women, and
35 kcal per kilogram for the non-obese
ones, with 40 to 45 percent of the calories
from carbohydrates.

Inclusion criteria:

Age below 35 years old and pregnant
females discovered as having gestational
diabetes attended to antenatal clinics. The
patients selected having gestational
diabetes diagnosed according to the
Carpenter and Coustan criteria (fasting >
95mg/dl, 1h>180mg/dl, 2 h>155mg
/dl, and 3 h > 146 mg / dl) (Feldman et al,
2016).

Exclusion criteria:

Patients with contraindication to
glibenclamide, fetal anomaly, gestational
hypertension, preeclampsia, fetal growth
restriction, ruptured membranes, and
patients in labor.

The goals of treatment was the
achievement of a mean blood glucose
concentration of 90 to 105 mg per
deciliter (5 to 5.9 mmol per liter), a fasting
blood glucose concentration of 60 to 100
mg per deciliter (3.4 to 5 mmol per liter),
and a postprandial blood glucose
concentration of less than 140 mg per
deciliter. All patients were exposed to full

history taking, clinical examination,
laboratory investigations and fetal and
neonatal assessment.

Primary  outcome: Efficacy  of
glibenclamide in control of blood glucose
level by comparing fasting and

postprandial blood glucose level in both
groups and the degree of glycemic
control.

Secondary outcome: The development of
complications in  both groups as
preeclampsia and antepartum
haemorrhage. The incidence of foetal
complications as IUFD. The gestational
age at delivery and the mode of delivery
in both groups. The neonatal outcome in
both groups (birth weight, intrapartum
complications, blood glucose level,
admission to NICU, perinatal mortality
and neonatal hypoglycemia).

Statistical analysis:

Results of the present study were
statistically analyzed using SPSS 25
(IBM, USA). Data were represented as
meanz standard deviation (SD) or number
and percentage. Numerical data were
compared using Mann Whitney U test,
while categorical data were compared
using Fisher exact test or Chi-square test
as appropriate. The level of significance
was taken at P value < 0.05 was
significant.
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RESULTS

Fasting and postprandial blood sugar
did not differ significantly on both groups.
However, the number of patients
controlled on glibenclamide was lower
than insulin group. The percentage of
control was 84% and 90% respectively.

16% of patietns on glibenclamide group
shifted to insulin and 10% of insulin
group shifted from the standard regimen
of insulin (mixtard) into regular insulin
before meals and long-acting insulin on
the bed time (Table 1).

Table (1): Comparison of post-treatment plasma glucose level for both groups

Groups Glibenclamide (A) Insulin (B) p

Parameters (n =50) (n =50)

Fasting blood sugar 94.0(65-135) 95.0(60-140) >0.05
Postprandial blood sugar 127.5 (75-169) 132.0(82-178) >0.05
Dose of the drug 4.5(1.5-7.8) 50.0(25-75) >0.05
Mean tests per day 2.0 (1-4) 3.0 (2-5) >0.05
Mean days tested 62.0(15-88) 66.0(12-95) >0.05
Control 42 (84%) 45 (90%) >0.05

Values were described in mean + SD.Calculated from the date of the initiation of medican to date of
delivery.Within goal defined as FBS < 96 mg/dl and PBS < 140 mg/dl.Dose of glibenclamide by mg and

dose of insulin by units/ml.

There was no statistically difference on
both groups as regard rate of obstetric
complications, but the rate of
preeclampsia was higher on glibenclamide

group than insulin group (6% and 0%
onboth groups respectively), and there
was one case of IUFD on insulin group at
the 38th week of gestation (Table 2).

Table (2): Comparison between obstetric complications in both groups

Groups Glibenclamide Insulin group
(group A) (group B) b
(n =50) (n =50)
Parameters No % No %
Non-complicated 39 78 44 88 <0.05)
IUFD 0 0 1 2 <0.05
PET 3 6 0 0 <0.05

There was no statistically significant
differeance on both groups as regard the
foetal and pregnancy progress. However,
the percentage of development of
polyhydramnios was higher on
glibenclamide group (four cases on
glibenclamide group developed
polyhydramnios compared to two cases on

insulin group). Also, the rate of IUGR was
higher in glibenclamide group (three cases
developed IUGR and no cases on insulin
group developed IUGR), but the rate of
macrosomia was equal on both groups 6%
on glibenclamide and insulin groups
(Table 3).
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Table (3): Comparison of foetal and pregnancy progress in both groups
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Groups Glibenclamide Insulin group
(group A) (group B) p
(n =50) (n =50)
Parameters No % No %
Non-complicated 32 64 40 80 >0.05
Polyhydramnios 4 8 2 4 >0.05
Macrosomia 3 6 3 6 >0.05
IUGR 3 6 0 0 >0.05
The weight of the neonate was groups (62.0(50-75) on glibenclamide

statistically different on both groups. The
weight was lower on glibenclamide group
(3600 (2750-4250) on insulin group
compared to 3250 (2500-3750) on
glibenclamide group), but the blood sugar
of the neonate was comparable on both

group compared to 66.0 (55-80) on insulin
group), and also the rate of admission to
ICU and perinatal mortality and neonatal
hypoglycemia was comparable on both
groups (Table 4).

Table (4): Comparison of neonatal outcome of both groups

Groups Glipenclamide Insulin
Group (A) Group (B) P
Parameters (n =50) (n =50)
Weight of the neonate 3250 (2500-3750) | 3600 (2750-4250) <0.001
Blood sugar of the neonate 62.0(50-75) 66.0 (55-80) >0.05
No Ratio No Ratio P
Admission to ICU 3 6 % 5 10 % >0.05
Perinatal mortality 1 2% 0 0% >0.05
Neonatal hypoglycemia 1 2% 2 4 % >0.05

DISCUSSION

Glibenclamide dose was variable.
About 44% of patients were controlled on
a dose of 2.5 mg, 36% of patients were
controlled on a dose of 5 mg, 4% of
patients were controlled on a dose of 7.5
mg and 16% of patietns reached
maximum dose of glibenclamide (10 mg)
and failed to attain glycemic control. They
were shifted to insulin and removed from
our study. These results were comparable
to the study made by Brown et al. (2017).

Glibenclamide failure in our study in
patients who failed to attain glycemic
control after receiving the maximum dose
of glyburide was 16%. The results were

comparable to the result of the study made
by Behrashi et al. (2016) as 16%. The
failure rate was lower in the study made
by Glover et al. (2016) as 4%.

The maternal age, gravidity, parity and
gestational age at discovery of gestational
diabetes were comparable in both groups.
Rao et al. (2017) determined the efficacy
of the glibenclamide versus insulin in
achieving the adequate glycemic control.
The age of the patients ranged from 23 to
33 years. The mean age in glibenclamide
group was 27.32 (SD+2.84) where as in
insulin group was 26.30 (SD£3.01).

The fasting and postprandial blood
sugars after reaching the appropriate dose
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of treatment were comparable in both
groups. These results were in agreement
with Behrashi et al. (2016) who compared
glibenclamide and insulin as regard
maternal blood glucose. Kalra et al.
(2013) achieved plasma blood glucose
level of fasting 82 mg/dl and postprandial
107 mg/dl in glibenclamide group and
fasting 89 mg/dl and postprandial
111mg/dl.

The birth weight was different between
the two groups in the current study. It was
lower in glibenclamide group. This agreed
with Moore (2010) and Behrashi et al.
(2016).

The incidence of perinatal mortality in
our study was 2% and 0% in oral
hypglycemic group and insulin group
respectively. There was only one case of
sudden IUFD in insulin group at the 37th
week of gestation. The cause was
unexplained. Our result was comparable
to the study made by Goh et al. (2011)
who reported one IUFD in the insulin
group who had Budd Chiari syndrome but
disagreed with Moore (2010) who
reported on IUFD in each group, probably
with congenital anomalies as causative.

The neonatal blood glucose in the
present work was comparable in both
groups. Rao et al. (2017) showed the
mean plasma glucose level before
delivery. In glibenclamide group, fasting
was 87.62 mg/dl, postprandial was 116.44
mg/dl, before lunch was 95.62 mg/dl, after
lunch was 115.80 mg/dl, before dinner
was 91.96 mg/dl and after dinner was
116.64 mg/dl, 3AM was 84.42mg/dl and
next day fasting was 86.30mg/dl in
comparison with insulin where fasting
was 85.54 mg/dl, postprandial was 114.14
mg/dl, before lunch was 87.08 mg/dl, after

lunch was 112.82 mg/dl, before dinner
was 86.76 mg/dl and after dinner was
114.18 mg/dl,3AM was 81.16 mg/dl and
next day fasting was 86.72 mg/dl. It is
statistically significant.

The incidence of neonatal
hypoglycemia was lower in oral
hypoglycemic group (occurred in 2% in
oral hypoglycemic group and was 4% in
insulin group), but the differences were
not statistically significant. Our results
disagreed with Sénat et al. (2018) who
found that the incidence of neonatal
hypoglycemia was higher in oral
hypoglycemic group, 12.2% in oral
hypoglycemic group and were comparable
to 7.2% in insulin group.

Both groups were comparable as
regards admission to Neonatal Care Unit
(NCU). About 6% of neonates admitted in
oral hypoglycemic group, whereas 10%
admitted in insulin group. The most
common indications in both groups were
hypoglycemia and respiratory distress.
Our results are in agreement with Sénat et
al. (2018) who found higher frequency of
admission in insulin group and longer
duration of admission (2.3% versus 2.4%
in glibenclamide and insulin group
respectively).

Both groups were comparable as
regard perinatal mortality. About 2% in
oral hypoglycemic group in comparison to
0% in insulin group. These results agreed
with Glover et al. (2016) who reported
nearly the same rate of perinatal mortality
(1%) between glibenclamide and insulin
groups. The above study included only
gestational diabetic cases.

The mode of delivery was comparable
in both groups (28% of women underwent
vaginal delivery in glibenclamide group
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and 22% of women underwent vaginal
delivery in insulin group, 72% and 78% of
women underwent cesarean delivery in
glibenclamide and insulin  groups
respectively). These results agreed with
Mirzamoradi et al. (2015) who found that
24.3% of women underwent vaginal
delivery in glibenclamide group, and
28.8% of women underwent vaginal
delivery in insulin group, 75.7% and
71.2% of women underwent cesarean
delivery in glibenclamide and insulin
groups respectively.

The gestational age at delivery was
comparable in both groups. The results
were comparable to a study made in
Sohag University, Egypt, by Mohamed et
al. (2014) who found that there is no
difference in both groups as regard
gestational age at delivery (38.05 in
hypoglycemic group compared to 38.26 in
insulin group).

The incidence of complications during
delivery was found only in insulin group.
There was only one case of shoulder
dystochia and managed conservatively.
The incidence of macrosomia was equal in
both groups (6% on glibenclamide and
insulin groups). This result agreed with
the study formed by Behrashi et al. (2016)
who found that the incidence of
macrosomia was comparable in both
groups (25% in both groups), but the rate
of incidence was higher.

The incidence of maternal
complications during pregnancy was
comparable in both groups (2% in insulin
group and 6% in glibenclamide group),
but the incidence of preeclampsia was
higher in glibenclamide group. Three
cases of preeclampsia were recorded in
glibenclamide group, but the differences
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were not statistically significant. Rao et al.
(2017) concluded that glibenclamide is
effective as insulin in achieving adequate
glycemic control with no significant
maternal and fetal morbidity and
mortality.

CONCLUSION

Glibenclamide appeared to be a simple,
safe, inexpensive, convenient and
attractive alternative to insulin for the
treatment of gestational diabetes mellitus
on women who failed to attain glycemic
control on diet only. The noninvasive,
cost-effective, potential friendly regimen
lends itself more readily to potential
patient compliance although potentially
avoiding the need for self-injection, the
rate of discontinuation in a non-research
setting  warrants  investigation  into
alternative administration protocols to
improve compliance.

REFERENCES

1. American Diabetes Association (2017): 2.
Classification and diagnosis of diabetes.
Diabetes care, 40(Supplement 1): S11-S24.

2. American Diabetes Association (2019): 14.
Management of Diabetes in Pregnancy:
Standards of Medical Care in Diabetes-2019.
Diabetes Care, 42(Suppl 1): S165-S172.

3. Behrashi, M., Samimi, M., Ghasemi, T.,
Saberi, F. and Atoof, F. (2016): Comparison
of glibenclamide and insulin on neonatal
outcomes in pregnant women with gestational
diabetes. International Journal of Preventive
Medicine, 7: 88.

4. Brown, J., Ceysens, G. and Boulvain, M.
(2017): Exercise for pregnant women with
gestational diabetes for improving maternal
and fetal outcomes. Cochrane Database of
Systematic Reviews, 6(6): CD012202.

5. Colberg, S. R., Sigal, R. J., Yardley, J. E.,
Riddell, M. C., Dunstan, D. W., Dempsey, P.
C. and Tate, D. F. (2016): Physical
activity/exercise and diabetes: a position



440

10.

11.

12.

13.

14.

REDA REZK AHMED etal.,

statement of the American Diabetes
Association. Diabetes care, 39(11): 2065-2079.

Feldman, R. K., Tieu, R. S., and Yasumura,
L. (2016): Gestational diabetes screening: the
International Association of the Diabetes and
Pregnancy Study Groups compared with
Carpenter-Coustan screening. Obstetrics &
Gynecology, 127(1): 10-17.

Glover, A. V., Alan, T. I. T. A, Biggio, J. R.
and Harper, L. M. (2016): Examining the
starting dose of glyburide in gestational
diabetes. American Journal of Perinatology,
33(2): 214-220.

Goh, J. E. L., Sadler, L. and Rowan, J.
(2011): Metformin for gestational diabetes in
routine clinical practice. Diabetic Medicine,
28(9): 1082-1087.

Griffith, R. J., Alsweiler, J., Moore, A. E.,
Brown, S., Middleton, P., Shepherd, E. and
Crowther, C. A. (2019): Interventions to
prevent women developing gestational diabetes
mellitus: an overview of Cochrane Reviews.
The Cochrane Database of Systematic
Reviews, 2019(5): CD012394.

Horvath, K., Koch, K., Jeitler, K., Matyas,
E., Bender, R., Bastian, H. and Siebenhofer,
A. (2010): Effects of treatment in women with
gestational diabetes mellitus: systematic review
and meta-analysis. BMJ, 340: ¢1395.

Kalra, P., Kachhwaha, C. P. and Singh, H.
V. (2013): Prevalence of gestational diabetes
mellitus and its outcome in western Rajasthan.

Indian  Journal of Endocrinology and
Metabolism, 17(4): 677-680.
Ladfors, L., Shaat, N., Wiberg, N.,

Katasarou, A., Berntorp, K. and Kristensen,
K. (2017): Fetal overgrowth in women with
type 1 and type 2 diabetes mellitus. PLoS One,
12(11): e0187917.

Mackin, S. T., Nelson, S. M., Kerssens, J. J.,
Wood, R., Wild, S., Colhoun, H. M. and
Lindsay, R. S. (2018): Diabetes and
pregnancy: national trends over a 15 year
period. Diabetologia, 61(5): 1081-1088.

Mirzamoradi, M., Heidar, Z., Faalpoor, Z.,
Naeiji, Z. and Jamali, R. (2015): Comparison

15.

16.

17.

18.

19.

20.

of glyburide and insulin in women with
gestational diabetes mellitus and associated
perinatal outcome: a randomized clinical trial.
Acta Medica Iranica, 97-103.

Mohamed, M. A., Abdelmonem, A. M,
Abdellah, M. A. and Elsayed, A. A. (2014):
Oral hypoglycemic as attractive alternative to
insulin for the management of diabetes mellitus
during pregnancy. Gynecol Obstet
(Sunnyvale), 4(193): 2161-0932.

Moore, T. R. (2010): Fetal exposure to
gestational diabetes contributes to subsequent
adult metabolic syndrome. American Journal of
Obstetrics and Gynecology, 202(6): 643-649.

Rao, P. S., Datta, S. and Prajwal, S. (2017):
A comparative study of using glibenclamide
versus insulin in the treatment of gestational
diabetes mellitus and its outcome. International
Journal of Reproduction, Contraception,
Obstetrics and Gynecology, 6(4): 1518-1525.

Simeonova-Krstevska, S., Bogoev, M,
Bogoeva, K., Zisovska, E., Samardziski, 1.,
Velkoska-Nakova, V. and Blazevska-
Siljanoska, V. (2018): Maternal and neonatal
outcomes in pregnant women with gestational
diabetes mellitus treated with diet, metformin
or insulin. Open access Macedonian Journal of
Medical Sciences, 6(5): 803-807.

Sénat, M. V., Affres, H., Letourneau, A.,
Coustols-Valat, M.,  Cazaubiel, M.,
Legardeur, H. and Héron, 1. (2018): Effect of
glyburide vs subcutaneous insulin on perinatal
complications among women with gestational
diabetes: a randomized clinical trial. JAMA,
319(17): 1773-1780.

Webber, J., Charlton, M. and Johns, N.
(2015): Diabetes in pregnancy: management of
diabetes and its complications from
preconception to the postnatal period (NG3).
British Journal of Diabetes, 15(3): 107-111.



COMPARATIVE STUDY BETWEEN EFFECTIVENESS OF... 44l

6 S e Cnl iYL A e 3 dISilall 5 A o
Jaall

aliia dﬁﬁﬁb‘ﬁ!WWc&Ewggﬁ‘em‘wmié‘bbbJ
M\wm\ cAd ol (5 S8

DAY dadly clal) 43S cad gl g Ll ) el anid

(S Sl [ e (e 4B sl 4padlall abadl) (i

LJ&AM\&PCy\_GHJ_)AM\DcuSHS:QAA‘Q_AJA—@‘
Jaall (e S Caaill 6 ol sV

e @Al L A el A5 e A el el s s ad) g tag el iy yall
soo—aadaill Sl A 8 it Joeall A alie sl e e il el e e 100
Clay yall Hlgidl a5 2020 (sl —in 2017 s— 53 Ga o8l 8 3y L33l
e il (1) (Y e panall O lniie (e sana () Ll s—die pear il
10 &L s s—afdc ol (3 0 e 515w a0 5-2.5 ey 2wl
ol—e Gle plla Sy s Wil 3l e G Bl (@) Al A e sandlls a5/ pae
by addlhgie ol iVl G ea dall ey ad oy thlidapie y s o
30 2507 4l A e jn Sy ol dally L LVl J 8 laey J5—2ddll

L gl 3235 ansall 055 G pl s sLS

O 7 28) Ofie sanall LK 83 5 jGalla_LE5aY 5 N A5y yla SIS s &) il
el b 0722 g2 Sl A o gane 84 lgallza¥ s Wi al ol i)
O el 0 77857 72 5 Gl ¥l Ae gana 8 A ligall 80V o W e ad
e JeS (sl e Gl il 2 2SSl Gl e gana (84 yaail) 3aY 5

LOdie sanall WIS 8 45 5laall S 55Y 5l ie Jaall




42 REDA REZK AHMED etal.,

TS s e 5 e gLty Un e Sy 0 Sl 5 iy s L)
Al S A 8 WSt ) 3t ol e el e el (5 S
Lid sl aadl 5ok e




