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ABSTRACT

OBJECTIVE
To identify the efficacy of glyburide and metformin for the management of patients with gestational diabetes
mellitus (GDM)

METHODS

We systematically searched through electronic databases including Pubmed, Scopus and The Cochrane Library as
well as hand searching of both published and unpublished randomized controlled trials (RCT) and observational
studies of acceptable quality to assess the effectiveness of glyburide compared with metformin the in
management of gestational diabetes mellitus. The primary outcome was maternal fasting glucose (FBG) level.

RESULTS

We included three RCTs with a total of 421 pregnant women with gestational diabetes mellitus. Most of included
trials had a low risk of bias. The meta-analysis showed no difference between glyburide and metformin for
controlling maternal FBG (standard mean difference [SMD] 0.10; 95% confidence interval [CI] [-0.46 to 0.66];
12=87%). Comparing between glyburide group and metformin group, the former had a significant increase in
neonatal birth weight (SMD 0.37; 95% CI[0.18 to 0.57]; 1°’=0%), higher rate of infant with large for gestational
age (relative risk [RR] 2.32; 95% CI [1.23 to 4.37]; 12=0%), higher maternal weight gain (SMD 0.32; 95% CI[0.08
to 0.56]; 12=0%) and lower capillary glycemia (mg/dL) at 1 and 3 hour (SMD -0.34; 95% CI [-0.58 to -0.10];
12=0%; SMD -0.46; 95% CI[-0.70 to -0.22]; 1?’=0%, respectively).

CONCLUSION
Glyburide comparing with metformin in the management of GDM had no statistical difference in controlling
maternal FBG.
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INTRODUCTION

Definition of gestational diabetes mellitus (GDM) is
defined as any degree of glucose intolerance with
first identified during pregnancy.! GDM is
associated with an increased risk of maternal and
neonatal complications during pregnancy and
birth.2 Treatment for GDM aims to keep maternal
FBG levels equal to those of pregnant women who
do not have GDM.® Insulin is the first
recommended for treating women with GDM
whose FBG cannot be controlled by diet and
exercise.>® There is increasing evidence that
metformin and glyburide are safe in women with
GDM.*¢ Randomized controlled trials (RCTs) and a
systematic review have reported that glyburide and
metformin are as effective as insulin and no
significant differences of maternal or neonatal
outcome were found with the use of glyburide or
metformin compared with the use of insulin.?™
One RCT comparing between metformin and
glyburide for the treatment of GDM found their
equivalent efficacy regarding maternal FBG level or
neonatal and maternal complications. However,
an RCTs in 2012 evaluating the impact during the
perinatal period of the use of metformin and
glyburide, suggested that neonatal birth weight
was lower while glucose levels at 1 and 3 hours
after birth were higher in the newborns of the
metformin group.™ Regarding adverse events from
the drugs, maternal hypoglycemia symptoms were
more common in the glyburide group.™ Therefore,
we conducted systematic review and meta-analysis
to compare the effectiveness and maternal and
neonatal outcomes between metformin and

glyburide in treating women with GDM with hope
to clarify the controversies that mentioned above.

METHODS

SEARCH STRATEGIES

We searched for studies through Pubmed, Scopus
and The Cochrane database of systematic review
since the commencement of the databases till
2014 without any language restriction. We used a
combination of Medical Subject Headings (MeSH)
for Pubmed and  Cochrane Library searching
("diabetes, gestational" AND ‘"glyburide" AND
"metformin") and used keyword “gestational
diabetes AND glyburide AND metformin’,
"gestational diabetes AND glibenclamide AND
metformin’, "gestational diabetes AND neogluconin
AND metformin”, "gestational diabetes AND
euglucon AND metformin’, “"gestational diabetes
AND diabeta AND metformin’/gestational diabetes
AND micronase AND metformin”,"gestational
diabetes AND daonil AND metformin’/gestational
diabetes AND maninil AND metformin’,
"gestational diabetes AND oral hypoglycemic
agents”, "pregnancy induced diabetes AND
glyburide AND metformin’, “pregnancy induced
diabetes AND glibenclamide, “pregnancy induced
diabetes AND neogluconin AND metformin’,
"pregnancy induced diabetes AND euglucon AND
metformin”, “pregnancy induced diabetes AND
maninil AND metformin’, "pregnancy induced
diabetes AND micronase AND metformin’,
"pregnancy induced diabetes AND daonil AND
metformin” in Scopus. We checked the references
of included studies and handy searched for



509 of records identified through
database searching
22 Pubmed
337 Scopus
150 The Cochrane Library

34 Records excluded

!

475Titles and abstracts reviewed

\4

34 Duplicates

471 Records excluded
93 Contained no original data
112 Did not include a medication of interest

l

4 Records included in the study

|

4 Full-text articles assessed for
eligibility

209 Did not apply to the question
57 Other review

1 Full-text articles excluded
> 1 Did not include a medication of interest

!

3 Distinct randomized trails

Figure 1. Flow of the study

additional studies which were relevant. Overall, 77
abstracts were reviewed.

INCLUSION AND EXCLUSION

The systematic review is performed by collecting
both published and unpublished randomized
controlled trials and observational studies of

>

acceptable quality to evaluate the effectiveness of
glyburide compared with metformin in achieving
maternal fasting blood glucose (FBG) level and to
assess the maternal and neonatal outcomes in
GDM. The primary outcome was maternal FBG
level. Secondary outcomes were maternal
outcomes including maternal weight gain,
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neonatal birth weight, large for gestational age,
capillary glycemia at 1 hour, 3 hour, 2-hour
postprandial glucose, rate of cesarean delivery,
hypertensive syndrome, participants who change to
insulin treatment and neonatal outcomes including
incidence of neonatal hypoglycemia, gestational
age of delivery, macrosomia, Apgar score at 1
minutes, 5 minutes, capillary glycemia at 6 hour,
needed intensive care. We included observational
studies and RCTs in which the units of
randomization are individuals. We excluded quasi-
RCTs, cross-over trials and the studies that include
pregnant women with preexisting type 2 diabetes.

STUDY SELECTION AND DATA EXTRACTION

This review was conducted following the
recommendations of The Cochrane Handbook for
Systematic Reviews of Interventions version
5.1.0.29 Four review authors independently
assessed for all titles and abstracts to include and
exclude the studies. Then we read full-text of all
potentially relevant studies. Disagreements were
resolved by discussion. Four review authors
individually extracted data are as follows: the
language of publication, inclusion and exclusion
criteria, interventions, number of participant and
baseline data, date and duration of the study and
outcomes. We extracted data into simple standard
forms.

QUALITY OF REPORTING AND RISK OF BIAS

The four authors evaluated the quality and risk of
bias of the included studies with Jadad score to
appraise the quality of selected articles. A score of 3
or more is considered as high-quality study.
Moreover, we used the domain base-evaluation

following The Cochrane Handbook for Systematic
Reviews of Interventions version 5.1.0.29 The
Domain base-evaluation evaluated in random
sequence generation, allocation concealment,
blinding of participants and personnel, blinding of
outcome assessment (detection bias), incomplete
outcome data (attrition bias) and selective
reporting and others bias. They specified the criteria
and classified the study into three groups; low risk,
high risk and, unclear risk. Potential publication
bias was assessed by using a funnel plot.

DAT ANALYSES

To standardize the reporting of our results, we
calculated the standard mean difference (SMD) and
relative risk (RR) with 95% confidence interval (Cl)
from continuous or dichotomous data in each
group for every trial. All analyses were performed
with Revman 5.3 statistical software using fixed-
effect model meta-analysis to assess the
effectiveness of glyburide compared with
metformin in achieving glycemic control and
maternal and neonatal outcomes in GDM. The
statistical heterogeneity was evaluated by chi-
square and 12. The statistical test of heterogeneity
was significant if P<0.05 and heterogeneity was
considered high if the 12 statistic was more than
50%. We used a random effect model for the meta-
analysis when heterogeneity was statistical
significance.

RESULTS

Overall 509 records were identified through
database searching. Of these, 475 records after
duplicates removed were identified. After screened



Table 1. Characteristics of the included study

Moore, 2010 Silva, 2010 Silva, 2012
Study design RCT, not blind RCT, double blind RCT, double blind
Language of publication English English English
Date and duration July 2003 to May 2008 July 1,2008 to October 30,2009 July 1,2008 to September 30,2010
4 years 10 months 1 year 4 months 2 years 3 months
Inclusion criteria (i) Pregnant women with GDM, and (i) Pregnant women with GDM, (i) (i) pregnant women with GDM, (ii)
(ii) not maintain fasting blood age>18 years old, (iii) singleton age>18years old, (iii) singleton

glucose less than 105 mg/dL or 2-
hour postprandial blood glucose
less than 120 mg/dL

Exclusion criteria (i) History of significant renal or
hepatic disease, (ii) chronic
hypertension necessitating
medication, and (iii) substance

misuse.
No of pregnancy in each G=74
group M=75
A G=29.6+7.8
ge-years
M=31.0+7.1
G=29.1£5.0
Gestational age at M=27 3468
inclusion -weeks (Below 24 wk at entry G=8 (11%)
M=13(17%))
No. of previous pregnancies Not available
Pre-pregnancy BMI-kg/m? R
M=32.8£5.8
Diagnosis 50g OGTT/ Carpenter and Coustan
guidelines
G=2.5 mg twice daily
Dose of oral hypoglycemic Max.=20 mg/d
drugs

M=500 mg/d
Max.=2000 mg/d

pregnancy, (iv) GA 11 to 33 weeks, (v) pregnancy, (iv) GA 11 to 33 weeks,
fetal abdominal circumference was  (v) fetal abdominal circumference
within normal percentiles, and (vi) no  within normal percentile, and (vi)
maternal or fetal conditions likely to  absence of other pathologies that
affect treatment or neonatal outcome - might interfere with perinatal
results or hypoglycemic therapy

(i) Intolerance of the drugs, (ii) (i) intolerance of the drugs, (ii)
unwillingness to participate; fetal risk unwillingness to participate, fetal
, (iii) lack of follow up during risk, (iii) lack of follow-up, and (iv)
pregnancy, and (iv) malformation fetal malformation diagnosed upon
diagnosed on delivery. delivery.
G=40 G=96
M=32 M=104
G=31.5£54 6=31.3x54
M=33.6%5.8 M=32.6£5.6
6=26826.0 '\GAZZ; ‘(‘)"11
= +
M=25.6+6.4 R
(G=2.8+1.5 6=2.5%13
M=2.9+1.2 M=2.8+1.3
(6=28.8+5.8 (6=28.6=5.9
M=30.3£5.7 M=28.7£5.4
759 OGTT/ WHO criteria 75g OGTT/ WHO criteria
G=2.5-5mg/d G=2.5-5mg/d
Max.=20 mg/d Max.=20 mg/d
M=500-1000 mg/d M= 500-1000 mg/d

Max.=2500 mg/d Max.=2500 mg/d



Table 1. (Continued)

FBS-mg/dL
2-hour PPG-mg/dL

weight gain-kg

Hypertensive syndrome-no.
(%)
Changing to insulin
treatment-no.(%)

Neonatal birth weight-g

Rate of infant with large for
gestational age-no.(%)
Capillary glycemia at 1 hour-
mg/dL
Capillary glycemia at 3 hour-
mg/dL
Capillary glycemia at 6 hour-
mg/dL
Neonatal hypoglycemia-
no. (%)
Gestational age of delivery-
weeks

Macrosomia-no. (%)
APGAR score at 1 minute
APGAR score at 5 minutes

Needed intensive care-no. (%)

Jadad score

G=glyburide, M=metformin,

RCT=randomized controlled trial, GA=gestational age, FBG=fasting blood glucose, 2-h PPG=2 hour postprandial glucose, Max.=maximum,
WHO=World Health Organization; Normal percentiles of fetal abdominal circumference=percentile >10% and <75%; Fetal risk=abdominal
circumference at percentile >97% or <5%, BMI=hody mass index

6=90.9£13.0

M=94.3+15.0
G=111.67£19.44

M=109.67+16.43

Not available

G=3(4)
M=2(2.7)
G=12(16.22)
M=26(34.67)
6=3,329.6+334
M=3,103+600

Not available

Not available

Not available

Not available

G=0
M=1(1.3)
6=38+1
M=38+2
G=4(5.4)
M=1(1.3)

Not available

Not available

G=1(1.3)
M=4(5.33)
3

G=87.7+12.7
M=78.2+8.9
6=129.1+20.8
M=136.0+23.7
G=10.3+5.8
M=7.6+8.1
G=1(2.5)
M=0
G=10(23.8)
M=8(25)
G=3.463+535.6
M=3.360+509.5
G=9(22.5)
M=3(9.4)
G=54.7+154
M=57.9+20.3
G=54+12.2
M=65.8+25.5
G=55.4+11.2
M=58.3+12.6
G=7(17.5)
M=6(18.7)
G=38.6+1.1
M=38.6+1.3
G=6(15)
M=2(6.2)
G=8=1
M=8.1=0.9
6=9.3x0.6
M=9.1+0.7
G=2(5)
M=5(15)
5

(G=88.23+11.71
M=90.52+11.78

Not available

(G=9.84+6.42
M=7.78 £ 7.42
Not available

G=28(29.17)
M=22(21.15)

(6=3387.98+512.16
M=3193.87+521.22

G=19(19.79)
M=9(8.65)
(G=54.08+12.97

M=59.78+15.21
(G=55.89+11.65

M=61.53%£15.53
G=57.12+10.77
M=59.14£10.66
G=13(13.54)
M=11(10.58)
(6=38.41x1.17
M=38.25+1.41

Not available

(6=8.08+1.07
M=8.17+1.18
(6=9.23+0.59
M=9.17x0.69
G=7(7.29)
M=9(8.65)
5



[ Low risk of bias

*~ | Selective reporting (reporting bias)

*~ | Other bias

Moore 2010

Silva 2010

. . . Blinding of participants and personnel (performance bias)
~ | @ . Blinding of outcome assessment (detection bias)

. . . Incomplete outcome data (attrition bias)

. . . Random sequence generation (selection bias)
. . . Allocation concealment (selection bias)

~
> @

Silva 2012

titles, 398 records were excluded and then 73
records after screening the abstract were excluded
following the exclusion criteria (Figure 1). Four full-
text articles were assessed as eligible. One study
was not included the medication of interest. We
collected 3 distinct randomized controlled trials
and no observational studies. The included studies
assigned 421 patients to receive either glyburide
(n=202) or metformin (n=219).

STUDY CHARACTERISTICS

Al included studies were conducted in Brazil and
the United States. Two studies were double-blind
and one was open-label trial. Four hundred and
twenty-one participants were enrolled in the
studies; their means of age were 29.6 to 33.6 years
and means of gestational age were 25.4 to 29.1
weeks. The oral hypoglycemic agents; glyburide
doses used in eligible studies was 2.5 to 20.0 mg/d

Random sequence generation (selection bias) _

Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias) _
Blinding of outcome assessment (detection bias) :—
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) I |

Other bias _ |

=0% 2%% 56% 7':i~% 10095‘

[CJunclear risk of bias [ High risk of hias

Figure 2. Risk of bias assessment
Panel A, risk of bias summary; Panel B, risk of bias graph

and metformin was 500 to 2,500 mg/d. The
duration of eligible studies was vary from 1 year 3
months to 4 years 10 months (Table 1).

BIAS RISK ASSESSMENT

Three included trials were assessed using Jadad
score (Table 1) and domain base-evaluation (Figure
2). All studies reported low risk of bias in the
domain of sequence generation, allocation
concealment, and incomplete outcome data. All
studies were unclear risk of bias in the domain of
selective reporting. Only one study had high risk in
the domain of blinding of participant and blinding
of outcome assessment.16 We evaluated the
potential publication bias by using a funnel plot of
intervention effect versus the standard error for the
studies. Visually our funnel plot which constructed
from the three trials included in the analysis
appeared to be symmetrical (Figure 21).



glyburide metformin Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Moore 2010 90.9 13 74 943 15 75 34.4% -0.24[-0.56, 0.08] ——
Silva 2010 87.7 127 40 78.2 8.9 32 30.1% 0.84 [0.35, 1.33] —
Silva 2012 88.23 11.71 96 90.52 11.78 104 355% -0.19[-0.47, 0.08] —
Total (95% CI) 210 211 100.0% 0.10 [-0.46, 0.66]

Heterogeneity. Tau? = 0.21; Chi? = 15.29, df = 2 (P = 0.0005); I* = 87%
Test for overall effect: Z = 0.35 (P = 0.72)

’-

=2 _
Favours [glyburide] Favours [metformin)

Figure 3. The forest plot showing meta-analysis of maternal FBG level in glyburide comparing with metformin for

managing GDM

glyburide metformin Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Silva 2010 103 58 40 76 81 32 261% 0.39[-0.08 0.86] N
Silva 2012 9.84 6.42 96 7.78 7.24 104 73.9% 0.30[0.02, 0.58] ——
Total (95% CI) 136 136 100.0% 0.32 [0.08, 0.56] <
Heterogeneity, Chi? = 0.10, df = 1 (P = 0.75); I = 0% 5_2 —=1 5 i 25

Test for overall effect: Z = 2.63 {P = 0.009)

Favours [glyburide] Favours [metformin)

Figure 4. The forest plot showing meta-analysis of maternal weight gain in glyburide comparing with metformin for

managing GDM

glyburide metformin Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Moore 2010 3,329.6 334 74 3,103 600 75 35.2% 0.46 [0.14, 0.79] ——
Silva 2010 3,463 5356 40 3,360 5095 32 17.2%  0.19[-0.27, 0.66] —t—
Silva 2012 3,387.98 512.16 96 3,193.87 521.22 104 47.6% 0.37 [0.09, 0.65] —a—
Total (95% CI) 210 211 100.0% 0.37 [0.18, 0.57] L 3
Heterogeneity. ChiZ = 0.86, df = 2 (P = 0.65); I = 0% 5 ) {

Test for overall effect: Z = 3.80 (P = 0.0001)

Favours [glyburide] Favours [metformin]

Figure 5.The forest plot showing meta-analysis of neonatal weight gain in glyburide comparing

CLINICAL OUTCOMES
PRIMARY OUTCOME
The primary outcome was maternal FBG. The meta-
analysis of three studies showed no statistically
significant difference between glyburide and
metformin for controlling maternal FBG level (SMD

0.10; 95% ClI [-0.46 to 0.66]; chi-square=15.29;
12=87%) (Figure 4).

SECONDARY OUTCOMES
Comparing between glyburide group and
metformin group, the former had a significant



glyburide metformin Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Silva 2010 o] 40 3 32 27.8% 2.40[0.71, 8.14] I
Silva 2012 19 396 9 104 72.2% 2.29[1.09, 4.81] —il—
Total (95% CI) 136 136 100.0% 2.32 [1.23,4.37] .
Total events 28 12

ity. Chi? = =1 = 1= : : : !
Heterogeneity. Chi¢ = 0.00, df = 1 {P = 0.95); I° = 0% b1 o1 To 100

Test for overall effect: Z = 2.60 (P = 0.009)

Figure 6. The forest plot showing meta-analysis

Favours [glyburide] Favours [metformin]

of gestational age in glyburide comparing with metformin for

managing GDM
glyburide metformin Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% ClI
Silva 2010 54.7 15.4 40 57.9 203 32 26.6% -0.18[-0.64, 0.29] —_—
Silva 2012 54.08 12.97 96 59.78 15.21 104 73.4% -0.40[-0.68, -0.12] ——
Total (95% CI) 136 136 100.0% -0.34[-0.58, -0.10] e

Heterogeneity. Chi? = 0.64, df = 1 (P = 0.42); I = 0%
Test for overall effect: Z = 2.79 (P = 0.005)

-1 0
Favours [glyburide] Favours [metformin]

Figure 7. The forest plot showing meta-analysis of capillary glycemia at 1 hr (mg/dL) in glyburide comparing with

metformin for managing GDM

glyburide metformin Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Silva 2010 54 122 40 658 255 32 25.8% -061[-1.08 -0.13] —_——
Silva 2012 55.89 11.65 96 61.53 15.53 104 74.2% -0.41[-0.69, -0.13] ——
Total (95% CI) 136 136 100.0% -0.46 [-0.70, -0.22] S

Heterogeneity. Chi? = 0.50, df = 1 (P = 0.48); I = 0%
Test for overall effect: Z = 2.72 (P = 0.0002)

Figure 6. The forest plot showing meta-analysis

L

L y
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Favours [glyburide] Favours [metformin]

of gestational age in glyburide comparing with metformin for

managing GDM
glyburide metformin Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Moore 2010 111.67 19.442 74 109.67 16.431 75 67.9% 0.11[-0.21, 0.43]
Silva 2010 129.1 20.8 40 136 23.7 32 32.1% -0.31[-0.78, 0.16]
Total (95% CI) 114 107 100.0%  -0.02 [-0.29, 0.24]

Heterogeneity. Chi? = 2.09, df = 1 (P = 0.15); I = 52%
Test for overall effect: Z = 0.18 (P = 0.86)

K
Favours [glyburide] Favours [metformin]

Figure 9. The forest plot showing meta-analysis of 2-hour postprandial glucose in glyburide comparing with

metformin for managing GDM



glyburide metformin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Moore 2010 2 74 11 75 30.9% 0.18 [0.04, 0.80] —_—
Silva 2010 28 40 22 32 69.1%  1.02[0.75, 1.39]
Total (95% CI) 114 107 100.0% 0.76 [0.54, 1.06]
Total events 30 33

Heterogeneity. Chi? = 6.98, df = 1 (P = 0.008); I* = 86%
Test for overall effect: Z = 1.61 (P = 0.11)

0.01 ; 10

X 100
Favours [glyburide] Favours [metformin)

Figure 10. The forest plot showing meta-analysis of rate of cesarean delivery in glyburide comparing with metformin

for managing GDM

glyburide metformin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Moore 2010 3 74 2 75 7B.2% 1.52 [0.26, 8.84]
Silva 2010 1 40 0 32 21.8% 2.41[0.10, 57.35]
Total (95% CI) 114 107 100.0% 1.72 [0.37, 7.95] ?
Total events 4 2

Heterogeneity. Chi® = 0.06, df = 1 (P = 0.80); I = 0%
Test for overall effect: Z = 0.69 (P = 0.49)

100

0.01 01 1 10

Favours [glybuide] Favours [metformin)

Figure 11. The forest plot showing meta-analysis of hypertensive syndrome in glyburide comparing with metformin

for managing GDM

glyburide metformin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Moore 2010 12 74 26 75 34.1% 0.47 [0.26, 0.86] —a—
Silva 2010 10 40 8 32 28.4% 1.00 [0.45, 2.24] —
Silva 2012 28 96 22 104 37.5% 1.38 [0.85, 2.24] .
Total (95% CI) 210 211 100.0% 0.87 [0.43, 1.75]
Total events 50 56

Heterogeneity. Tau? = 0.27; Chi? = 7.56, df = 2 (P = 0.02); I
Test for overall effect: Z = 0.39 (P = 0.70)

= 74%

0.01 100

0.1 1
Favours [glyburide] Favours [metforin]

Figure 12. The forest plot showing meta-analysis of participant changed to insulin treatment in glyburide comparing

with metformin for managing GDM

increase in maternal weight gain (SMD 0.32; 95%
C110.08 to 0.56]; chi-square=0.10; 1>=0%), higher
in neonatal birth weight (SMD 0.37; 95% CI [0.18
to 0.57]; chi-square=0.86; 12=0%), higher rate of
infant with large for gestational age (relative risk
[RR]2.32; 95% CI[1.23 to 4.37]; chi-square=0.00;
12=0%) and lower capillary glycemia (mg/dL) at 1
and 3 hour (SMD -0.34; 95% CI [-0.58 to -0.10];
chi-square=0.64; 1°=0%; SMD -0.46; 95% Cl
[-0.70 to -0.22]; chi-square=0.50; 12=0%,

respectively). However, the other outcomes
including 2-hour postprandial glucose, rate of
cesarean delivery, hypertensive syndrome,
changing to insulin treatment, incidence of
neonatal hypoglycemia, gestational age of
delivery, macrosomia, apgar score at 1 and 5
minutes, capillary glycemia at 6 hour and needed
intensive care were not significantly different
between the those with glyburide and metformin
(Figure 4-19).

10



glyburide

metformin

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Moore 2010 0 74 1 75 8.0% 0.34[0.01, 8.16] !

Silva 2010 7 40 3 32 35.6% 0.93[0.35, 2.50]

Silva 2012 13 96 11 104 56.4% 1.28 [0.60, 2.72]

Total (95% CI) 210 211 100.0% 1.08 [0.60, 1.94]

Total events 20 18

Heterogeneity. Chi? = 0.79, df = 2 (P = 0.67); I = 0% I } t |

Test for overall effect: 2 = 0.26 (P = 0.79)

0.01

. 100
Favours [glyburide] Favours [metformin]

Figure 13. The forest plot showing meta-analysis of neonatal hypoglycemia in glyburide comparing with metformin

for managing GDM
glyburide metformin Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Moore 2010 38 1 74 38 2 75 35.5% 0.00 [-0.32, 0.32]
Silva 2010 386 1.1 40 386 1.3 32 17.0% 0.00 [-0.46, 0.46]
Silva 2012 38.41 1.17 96 38.25 1.41 104 47.5% 0.12 [-0.16, 0.40]
Total (95% CI) 210 211 100.0% 0.06 [-0.13, 0.25]

Heterogeneity. Chi? = 0.39, df = 2 (P = 0.82); > = 0%

Test for overall effect: Z = 0.60 (P = 0.55)

-1 0 1 2
Favours [glyburide] Favours [metformin]

=2

Figure 14. The forest plot showing meta-analysis of gestational age of delivery, weeks in glyburide comparing with

metformin for managing GDM

glyburide metformin Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Moore 2010 4 74 1 75  30.9% 4.05[0.46, 35.42] =
Silva 2010 6 40 2 32 69.1% 2.40[0.52, 11.10] ——
Total (95% CI) 114 107 100.0% 2.91 [0.84, 10.10] i
Total events 10 3

i 2 = = = D12 = | t t {
Heterogeneity. Chi = 0.15, df = 1 {P = 0.70); I° = 0% 5 o1 100

Test for overall effect: Z = 1.68 (P = 0.09)

Figure 15. The forest plot showing meta-analysis

0.
Favours [glyburide] Favours [metformin]

of macrosomia in glyburide comparing with metformin for

managing GDM
glyburide metformin Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% CI
Silva 2010 8 1 40 81 09 32 262% -0.10[-0.57, 0.36]
Silva 2012 8.08 107 96 8.17 118 104 73.8% -0.08[-0.36, 0.20]
Total (95% CI) 136 136 100.0% -0.09 [-0.32, 0.15]

Heterogeneity. Chi? = 0.01, df = 1 (P = 0.93); I* = 0%

Test for overall effect: Z = 0.70 (P = 0.48)
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Figure 16. The forest plot showing meta-analysis of apgar score at 1 minute in glyburide comparing with metformin

for managing GDM
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glyburide metformin Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Silva 2010 93 06 40 91 07 32 260% 031[-0.16, 077
Silva 2012 923 059 96 9.17 069 104 74.0%  0.09[-0.18 0.37]
Total (95% CI) 136 136 100.0% 0.15 [-0.09, 0.39]

Heterogeneity. Chi® = 0.59, df = 1 (P = 0.44); I* = 0%
Test for overall effect: Z = 1.22 (P = 0.22)
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Figure 17. The forest plot showing meta-analysis of apgar score at 5 minute in glyburide comparing with metformin

for managing GDM
glyburide metformin Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Silva 2010 55.4 112 40 583 126 32 26.2% -0.24[-0.71,0.22] —
Silva 2012 57.12 10.77 96 59.14 1066 104 73.8% -0.19([-0.47, 0.09] —
Total (95% CI) 136 136 100.0%  -0.20 [-0.44, 0.04] L 2
Heterogeneity. Chi® = 0.04, df = 1 (P = 0.84); I = 0% } _:1 { |

Test for overall effect: Z = 1.66 (P = 0.10)
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Figure 18. The forest plot showing meta-analysis of capillary glycemia at 6 hr (mg/dL) in glyburide comparing with

metformin for managing GDM

glyburide metformin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Moore 2010 1 74 4 75 21.9% 0.25 [0.03, 2.21] !
Silva 2010 2 40 5 32 30.6% 0.32 [0.07, 1.54]
Silva 2012 7 96 9 104 47.6% 0.84 [0.33, 2.17]
Total (95% CI) 210 211 100.0% 0.55 [0.26, 1.16]
Total events 10 18

Heterogeneity. Chi® = 1.72, df = 2 (P = 0.42); I = 0%
Test for overall effect: Z = 1.57 (P = 0.12)

10 100
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Figure 19.The forest plot showing meta-analysis of needed intensive care in glyburide comparing with metformin for

managing GDM

Moreover, we produced the funnel plot to assess
the potential of publication bias, however, the
included studies were to few to assess the bias.

DISCUSSION

in this meta-analysis, three randomized controlled
trials in women with GDM were included. Our study
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showed that there was no statistically significant
difference in maternal FBG. There were the
significant increase in maternal weight gain,
neonatal birth weight, the rate of infant with large
for gestational age and lower capillary glycemia
(mg/dL) at 1 and 3 hours in glyburide group.
According to secondary outcomes, the result
showed that metformin was preferable to
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Figure 20. Funnel plot of included studies in meta-analysis

glyburide. In our study, maternal weight gain in
women with GDM treated by glyburide was higher
than those in the metformin group. This difference
between two groups may due to the particular
mechanism of drug action. Mechanisms of
metformin were hepatic glucose output deduction
and gluconeogenesis inhibitor. Moreover, it also
seemed to induce weight reduction, principally
involving adipose tissue.2%26

SSTRENGTH AND LIMITATION OF THE REVIEW
Our systematic review and meta-analysis followed
the Guide for developing a Cochrane protocol.*

13

Four authors screened all titles and abstracts,
extracted data independently. Our study examined
the risk of bias of each study carefully using Jadad
score and domain base-evaluation. Our included
studies were considered as high-quality studies.
Moreover, our meta-analysis had high
homogeneity that confirmed the potential benefit
of the treatment. However, many countries still not
used glyburide and metformin as alternative drugs
in the treatment of GDM. Thus, the limitations of
our review were a few included studies which
compared the effectiveness of glyburide and
metformin and small sample size (n=421).
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Furthermore, one study with potential to be
included in our review had to be excluded due to
the inability to find full-text article. Therefore,
publication bias was unavoidable.

COMPARISON WITH OTHER STUDIES

To our knowledge, this was the first published
systematic reviews on the use of glyburide
compared to metformin in GDM. We found
guidelines of GDM in some countries showed that
pregnant women with GDM whose FBG were not
controlled by diet and exercise should be treated
with insulin injection.>>8 'n some guidelines
reported that oral hypoglycemic agents (e.g.
metformin, glyburide) can be used as a second line
of therapy instead of insulin.*?® Moreover, we
found one narrative review about oral
hypoglycemic agents for GDM treatment.? The
review reported that glyburide and metformin can
be used in GDM as same as insulin. Maternal
weight gain had the same result as our study but
failure rate in control maternal FBG levels occurred

ACKNOWLEDGMENTS

twice as often among users of metformin compared
to those taking glyburide.?? Unlike our study, there
was not significantly different between the two
groups.

CONCLUSION AND IMPLICATION

In summary, this meta-analysis showed that using
glyburide and metformin as oral hypoglycemic
agents to treat women with GDM was not
significantly different in control maternal FBG
level. Therefore the limited number of patients
included in this meta-analysis, further RCT
including more participants with adequate power
to assess the effects of glyburide and metformin for
pregnant women with GDM are needed not only to
confirm the result of our study but also to support
the oral hypoglycemic agents to be used as the
alternative drug in management of GDM instead of
insulin. Complications from using these oral
hypoglycemic agents and health service costs
should be evaluated in the further study aside from
the their efficacies.

& DECLARATION

The authors would like to thank Dr. Thammasorn Jeeraaumponwat for his advice and suggestion. We also would like to thank Khon Kaen Medical
Education Center, Khon Kaen Hospital for all support during conduct the current study.

COMPETING INTERESTS: This study has no competing on interest.

FUNDING: None

14



w -

REFERENCES

1. Gestational Diabetes Mellitus. Dia Care.
2003 Jan 1;26(suppl 1):5103-5105.

2. National Diabetes Information
Clearinghouse [Internet] National Diabetes
Information Clearinghouse 2011, National
Institutes of Health, Bethesda, MD.
Available.

3. Alex ADA 1701 NBS, ria, 1-800-Diabetes
V 22311. How to Treat Gestational Diabetes
[Internet]. American Diabetes Association.
[cited 2014 Aug 26].

4. Diapedia [Internet]. Diapedia.org; 2014
[cited 2014 Sep 4].

5. Standards of Medical Care in
Diabetes--2012. Diabetes Care. 2012 Jan
1;35(Supplement_1):511-63.

6. David C. Serlin, MD, and Robert W. Lash,
MD, Ann Arbor. Diagnosis and Management
of Gestational Diabetes Mellitus. University
of Michigan Medical School. 2009 Jul 1;
80(1):57-62.

7.Genuth SM, Gebhart SSP, Friedman EA et
al. Special situation. In: The CADRE
Handbook of Diabetes Management.Cefalu
WT, Gerich JE, LeRoith D (Eds). Medical
Information Press, NY, USA (2004).

8. Cheung W. The management of
gestational diabetes. Vascular Health and
Risk Management. 2009 Jan;153.

9. Langer O, Conway DL, Berkus MD, Xenakis
EM, Gonzales 0. A comparison of glyburide
and insulin in women with gestational
diabetes mellitus. N Engl J Med. 2000 Oct
19,343(16):1134-8.

10. Silva J, Bertini A, Taborda W, Becker F,
Bebber F, Aquim G, et al. Glyburide
compared to insulin for the treatment of
gestational diabetes mellitus. Arq Bras
Endocrinol Metab 2007;51(0004-2730):
541-6.

11. Rowan JA, Hague WM, Gao W, Battin
MR, Moore MP. Metformin versus Insulin for
the Treatment of Gestational Diabetes. New
England Journal of Medicine. 2008 May
8;358(19):2003-15.

12. Moore LE, Briery CM, Clokey D, Martin
RW, Williford NJ, Bofill JA, et al. Metformin
and insulin in the management of
gestational diabetes mellitus: preliminary
results of a comparison. J Reprod Med.
2007 Nov;52(11):1011-5.

13. Nicholson W, Bolen S, Witkop CT, Neale
D, Wilson L, Bass E. Benefits and risks of oral
diabetes agents compared with insulin in
women with gestational diabetes: a
systematic review. Obstet Gynecol. 2009
Jan;113(1):193-205.

14. Silva JC, Pacheco C, Bizato J, de Souza
BV, Ribeiro TE, Bertini AM. Metformin
compared with glyburide for the
management of gestational diabetes. Int J
Gynaecol Obstet. 2010 Oct; 111(1):37-40.
15. Silva JC, Fachin DRRN, Coral ML, Bertini
AM. Perinatal impact of the use of
metformin and glyburide for the treatment
of gestational diabetes mellitus. J Perinat
Med. 2012 Apr;40(3):2258.

16. Moore LE, Clokey D, Rappaport VJ, Curet
LB. Metformin compared with glyburide in
gestational diabetes: a randomized
controlled trial. Obstet Gynecol. 2010 Jan;
115(1):55-9.

17. Macrosomia. 2013 May 28 [cited 2014
Sep 2].

18. Brazil to Promote Natural Route
[Internet]. Daily Beast - Women in the
World. 2014]cited 2014 Sep 2].

19. Maymone AC, Baillargeon J-P, Ménard
J, Ardilouze J-L. Oral hypoglycemic agents
for gestational diabetes mellitus? Expert
Opin Drug Saf. 2011 Jan 6;10(2):227-38.

15

20. Berggren EK, Boggess KA. Oral Agents
for the Management of Gestational
Diabetes: Clinical Obstetrics and
Gynecology. 2013 Dec;56(4):827-36.

21. Normal Birth Brazil [Internet]. Normal
Birth Brazil. [cited 2014 Sep 8]

22. WHO | Diagnostic criteria and
classification of hyperglycaemia first
detected in pregnancy [Internet]. WHO.
[cited 2014 Sep 8]

23. Stumvoll M, Nurjhan N, Perriello G,
Dailey G, Gerich JE. Metabolic Effects of
Metformin in Non-Insulin-Dependent
Diabetes Mellitus. New England Journal of
Medicine. 1995 Aug 31;333(9):550-4.

24. Dittakarn Boriboonhirunsarn, MD, MPH,
pHD, Pattarawalai Talungjit, MD, Prasert
Sunsaneevitthayakul, MD, Ratre
Sirisomboon, Bsc, Journal of the Medical
Association of Thailand , Department of
Obstretics and Gynecology, Faculty of
medicine Siriraj hospital, Mahidol
University, 2006 Oct;
89(Supplement_4):511-63.

25. Somsak Kittiwarapong, MD, Sukit
Mahattanan, MD. Guideline of gestational
diabetes mellitus. Nakhonsithammarat
hospital. 2011 May.

26. Fowler MJ. Diabetes Treatment, Part 2:
Oral Agents for Glycemic Management. Clin
Diabetes. 2007 Oct 1;25(4):131-4.

27. Soule J, Egede LE. Gestational diabetes
mellitus [Internet]. [cited 2014 Sep 9].

28. Sussex Place RP, 6200 T +44 (0)20
7772,Diagnosis and Treatment of
Gestational Diabetes (Scientific Impact
Paper 23)[Internet]. [cited 2014 Sep 9].

29. Cochrane Handbook for Systematic
Reviews of Interventions | The Cochrane
Collaboration [Internet]. [cited 2014 Sep 9].
30. Liberati A, Altman DG, Tetzlaff J, Mulrow


https://www.niddk.nih.gov/health-information/health-statistics%23category=diabetes
https://www.niddk.nih.gov/health-information/health-statistics%23category=diabetes
https://www.niddk.nih.gov/health-information/health-statistics%23category=diabetes
https://www.niddk.nih.gov/health-information/health-statistics%23category=diabetes
https://www.niddk.nih.gov/health-information/health-statistics%23category=diabetes
https://www.niddk.nih.gov/health-information/health-statistics%23category=diabetes
https://www.niddk.nih.gov/health-information/health-statistics%23category=diabetes
https://www.niddk.nih.gov/health-information/health-statistics%23category=diabetes
https://www.niddk.nih.gov/health-information/health-statistics%23category=diabetes
https://www.niddk.nih.gov/health-information/health-statistics%23category=diabetes
http://www.diabetes.org/diabetes-basics/gestational/how-to-treat-gestational.html
http://www.diabetes.org/diabetes-basics/gestational/how-to-treat-gestational.html
http://www.diabetes.org/diabetes-basics/gestational/how-to-treat-gestational.html
http://www.diabetes.org/diabetes-basics/gestational/how-to-treat-gestational.html
http://www.diabetes.org/diabetes-basics/gestational/how-to-treat-gestational.html
http://www.diabetes.org/diabetes-basics/gestational/how-to-treat-gestational.html
http://www.diabetes.org/diabetes-basics/gestational/how-to-treat-gestational.html
http://www.diabetes.org/diabetes-basics/gestational/how-to-treat-gestational.html
https://www.diapedia.org/other-types-of-diabetes-mellitus/4104644414/medical-management-of-gdm
https://www.diapedia.org/other-types-of-diabetes-mellitus/4104644414/medical-management-of-gdm
https://www.diapedia.org/other-types-of-diabetes-mellitus/4104644414/medical-management-of-gdm
https://www.diapedia.org/other-types-of-diabetes-mellitus/4104644414/medical-management-of-gdm
https://emedicine.medscape.com/article/262679-overview
https://emedicine.medscape.com/article/262679-overview
https://emedicine.medscape.com/article/262679-overview
https://emedicine.medscape.com/article/262679-overview
https://www.thedailybeast.com/witw/cheats/2014/04/15/brazil-to-promote-natural-route.html
https://www.thedailybeast.com/witw/cheats/2014/04/15/brazil-to-promote-natural-route.html
https://www.thedailybeast.com/witw/cheats/2014/04/15/brazil-to-promote-natural-route.html
https://www.thedailybeast.com/witw/cheats/2014/04/15/brazil-to-promote-natural-route.html
https://www.thedailybeast.com/witw/cheats/2014/04/15/brazil-to-promote-natural-route.html
https://www.thedailybeast.com/witw/cheats/2014/04/15/brazil-to-promote-natural-route.html
http://normalbirthbrasil.com/?lang=en
http://normalbirthbrasil.com/?lang=en
http://normalbirthbrasil.com/?lang=en
http://normalbirthbrasil.com/?lang=en
http://www.who.int/diabetes/publications/Hyperglycaemia_In_Pregnancy/en/
http://www.who.int/diabetes/publications/Hyperglycaemia_In_Pregnancy/en/
http://www.who.int/diabetes/publications/Hyperglycaemia_In_Pregnancy/en/
http://www.who.int/diabetes/publications/Hyperglycaemia_In_Pregnancy/en/
http://www.who.int/diabetes/publications/Hyperglycaemia_In_Pregnancy/en/
http://www.who.int/diabetes/publications/Hyperglycaemia_In_Pregnancy/en/
http://www.who.int/diabetes/publications/Hyperglycaemia_In_Pregnancy/en/
http://www.who.int/diabetes/publications/Hyperglycaemia_In_Pregnancy/en/
http://bestpractice.bmj.com/topics/en-gb/665/emergingtxs
http://bestpractice.bmj.com/topics/en-gb/665/emergingtxs
http://bestpractice.bmj.com/topics/en-gb/665/emergingtxs
http://bestpractice.bmj.com/topics/en-gb/665/emergingtxs
https://www.rcog.org.uk/womens-health/clinical-guidance/diagnosis-and-treatment-gestational-diabetes-sac-opinion-paper-23
https://www.rcog.org.uk/womens-health/clinical-guidance/diagnosis-and-treatment-gestational-diabetes-sac-opinion-paper-23
https://www.rcog.org.uk/womens-health/clinical-guidance/diagnosis-and-treatment-gestational-diabetes-sac-opinion-paper-23
https://www.rcog.org.uk/womens-health/clinical-guidance/diagnosis-and-treatment-gestational-diabetes-sac-opinion-paper-23
https://www.rcog.org.uk/womens-health/clinical-guidance/diagnosis-and-treatment-gestational-diabetes-sac-opinion-paper-23
https://www.rcog.org.uk/womens-health/clinical-guidance/diagnosis-and-treatment-gestational-diabetes-sac-opinion-paper-23
https://www.rcog.org.uk/womens-health/clinical-guidance/diagnosis-and-treatment-gestational-diabetes-sac-opinion-paper-23
https://www.rcog.org.uk/womens-health/clinical-guidance/diagnosis-and-treatment-gestational-diabetes-sac-opinion-paper-23
https://www.rcog.org.uk/womens-health/clinical-guidance/diagnosis-and-treatment-gestational-diabetes-sac-opinion-paper-23
https://www.rcog.org.uk/womens-health/clinical-guidance/diagnosis-and-treatment-gestational-diabetes-sac-opinion-paper-23
https://www.rcog.org.uk/womens-health/clinical-guidance/diagnosis-and-treatment-gestational-diabetes-sac-opinion-paper-23
https://www.rcog.org.uk/womens-health/clinical-guidance/diagnosis-and-treatment-gestational-diabetes-sac-opinion-paper-23
https://www.rcog.org.uk/womens-health/clinical-guidance/diagnosis-and-treatment-gestational-diabetes-sac-opinion-paper-23
https://www.rcog.org.uk/womens-health/clinical-guidance/diagnosis-and-treatment-gestational-diabetes-sac-opinion-paper-23

C, Gotzsche PC, loannidis JPA, et al. The  Explanation and Elaboration. PLoS Med.  The Cochrane Collaboration [Internet]. [cited
PRISMA Statement for Reporting Systematic 2009 Jul 21;6(7):e1000100. 2014 Sep 10].

Reviews and Meta-Analyses of Studies That ~ 31.The Cochrane Public Health Group.

Evaluate Health Care Interventions:  Guide for developing a Cochrane protocol |

16


http://ph.cochrane.org/review-authors
http://ph.cochrane.org/review-authors
http://ph.cochrane.org/review-authors
http://ph.cochrane.org/review-authors
http://ph.cochrane.org/review-authors
http://ph.cochrane.org/review-authors
http://ph.cochrane.org/review-authors
http://ph.cochrane.org/review-authors

