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Introduction

•	 Gestational	 diabetes	 can	 be	 defined	 as	 a	 condition	 of	 glucose	
intolerance with onset during pregnancy. The condition may or may 
not continue after pregnancy. 

•	 The	 definition	 says	 whether	 insulin	 or	 only	 diet	 modification	 is	
required for the treatment and whether the condition will continue 
after pregnancy or not [1]. 

•	 GDM	 is	 a	 condition	 in	 which	 placental	 hormones	 prevent	 the	
effective	 use	 of	 insulin	 by	 the	 body.	 Glucose	 is	 not	 absorbed	 by	
the cells instead its concentration in blood increases. It causes a 
condition called as insulin resistance. 

•	 The	placental	hormone	lactogen	produced	during	pregnancy	is	the	
main reason behind GDM [2].
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Diagnosis of Gestational Diabetes Mellitus [3-14]

Diagnosis of GDM is done by 2 tests

I.	 Glucose	Challenge	test:	75gm	of	Glucose	is	given	to	the	patients.	
The sample of the patient will be collected 2 hours after oral 
administration	 of	 glucose.	 Overnight	 fasting	 is	 NOT	 mandatory.	
A	blood	glucose	 level	of	140	mg/dL	 (7.8	mmol/L)	or	higher	might	
indicate gestational diabetes mellitus [3, 4].

II.	 Oral	Glucose	Tolerance	Test	(OGTT):	Overnight	fasting	is	mandatory.	
A	fasting	blood	sample	is	obtained.	Gestational	2	hour	test	receive	
a	75gm	glucose	whereas	Gestational	3	hour	test	receive	a	100gm	
glucose dose. Blood sample of the patient is obtained for testing 
after	2	and	3	hours	respectively	[5,6].

 Screening:	Screening	for	GDM	is	usually	done	at	24	to	28	weeks	of	
gestation. This occurs because insulin resistance increases during the 
second	trimester	of	gestation.	Due	to	this	blood	glucose	levels	rises	in	
women	who	do	not	have	the	ability	to	produce	enough	insulin	to	adopt	
this	resistance	[7,8].

In	general,	there	are	two	approaches	for	the	evaluation	of	women	
with	GDM:	the	onestep	approach	and	the	two-step	approach.	

A. In the one-step approach, the diagnostic oral glucose tolerance test 
(OGTT) is performed. There is no prior serum or plasma glucose 
screening	done	before	this	test	[9,10].

B. In the two-step approach,	initially	the	50gm	glucose	challenge	test	
is	performed.	Then,	the	diagnostic	100gm	OGTT	is	performed	only	
in	the	women	who	are	positive	to	glucose	challenge	test	[7,9,10].
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A R T I C L E  I N F O

Gestational diabetes is defined as any degree of glucose intolerance with onset or first recognition 
during pregnancy. Gestational Diabetes Mellitus (GDM) is one of the complications which happens 
during pregnancy and characterized by glucose intolerance in pregnant women. GDM has an increased 
risk	of	SC	labor	and	can	result	in	type	2	diabetes	mellitus	within	10	years	after	pregnancy.	The	aim	of	
this	study	was	to	review	the	effect	of	insulin	therapy	and	oral	hypoglycaemic	drugs	like	metformin,	gly-
buride on the pregnant women with gestational diabetes. As well as to study what are the diagnostic 
criteria	and	self-management	should	be	done	to	prevent	and	reduce	the	effects	of	GDM	on	pregnant	
women as well as on the infant. The study also includes what are GDM effects on neonatal and what 
care should be taken.
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Diagnostic Criteria for GDM

Diagnostic 
criteria 

Fasting 
(mg/dl 

 [mmol/l]) 

1-h (mg/dl 
 [mmol/l]) 

2-h (mg/dl 
 [mmol/l]) 

3-h (mg/dl 
 [mmol/l]) 

100gm	OGTT	
Carpenter/
Coustan	[11]

95 (5.3) 180	(10.0)	 155	(8.6)	 140	(7.8)	

100gm	OGTT	
NDDG [11]

105	(5.8)	 190	(10.6)	 165 (9.2) 145	(8.1)	

75gm OGTT WHO 
1999 [12,13] 

≥	126	(7.0)	
Not 

required 
≥	140	
(7.8)	

Not 
required 

75gm OGTT 
IADPSG [11-13] 

≥	92	(5.1)	 ≥180(10.0)	
≥	153	
(8.5)	

Not 
required 

100gm	
ACOG	[12,13]

≥95(5.3)	 ≥180(10.0)	
≥154	
(8.6)	

≥	140(7.8)	

75gm OGTT DIPSI 
 [12]

Not 
required 

Not 
required 

≥140	
(7.8)	

Not 
required 

75gm OGTT ADA 
 [11,13] 

95 (5.3) 180	(10.0)	 155	(8.6)	
Not 

required 
100gm	OGTT	
NDDG [11,14]

105	 190	 165 145 

OGTT	-	Oral	glucose	tolerance	test,	NDDG	-	National	Diabetes	Data	
Group,	WHO	World	 Health	 Organization	 2013,	 IADPSG-	 International	
Association	of	Diabetes	and	Pregnancy	Study	Groups,	ACOG-	American	
College	 of	 Obstetricians	 and	 Gynecologists,	 DIPSI-	 Diabetes	 In	
Pregnancy	Study	Group	of	India,	ADA	-	American	Diabetes	Association,	
NDDG-	National	Diabetes	Data	Group	

Gestational Diabetes Mellitus Self-Management [15-37]

GDM	 self-management	 refers	 to	 the	 activities	 and	 behaviours	 an	
individual	woman	should	undertake	to	control	and	treat	this	condition	
Women’s	with	GDM	must	monitor	their	health	regularly.	Diabetes	self-
management	typically	occurs	in	the	home	and	includes	[15]:	

•	 Testing	blood	sugar	(glucose)	

•	 Consuming	balanced	meals	and	appropriate	portion	sizes	

•	 Engaging	in	regular	exercise	

•	 Drinking	water	and	avoiding	dehydration	

•	 Taking	medications	as	prescribed	

•	 Adjusting	medications	as	needed	

•	 Conducting	self-foot	checks

The	 process	 of	 self-management	 can	 be	 a	 challenge	 for	mothers	
who undergo it because it requires learning and the application of 
self-management	 skills	 in	a	 short	 time	 [16,17].	The	serious	 impact	of	
maternal	and	neonatal	morbidity	in	the	short	and	long	term	[18],	it	is	
important	for	DMG	mothers	to	get	attention	in	performing	optimal	self-
management.

Self-management 
behavior in pregnant 

women with GDM  
[19,21,22,24-29] 

Barrier to mothers with 
DMG in performing self-
management behaviors 

[20,21,23,30,31] 

Need of mothers 
with DMG [20,32-

36]

Eat healthy food Lack of knowledge
Information/	
knowledge 

Skills in health 
coping 

Insulin is an easy choice support 

Have	good	problem	
solving	skills	

Physical health 
constraints 

Physical	activity	 Lack of support 

Monitoring blood 
sugar 

	Cultural	factors	s

Take medication 
regularly 

Self-management	behavior	for	diabetics	is	healthy	eating,	physically	
active,	 monitoring	 blood	 sugar,	 adhering	 to	 drugs,	 good	 problem	
solving	 skills,	 healthy	 coping	 skills,	 and	 risk	 reduction	 behavior.	
The	 self-management	 process	 involves	 a	 number	 of	 challenges	 and	
demands such as lack of knowledge, physical health constraints, lack of 
support,	and	cultural	factors.	In	an	effort	to	improve	the	achievement	
of	self-management,	health	workers	can	consider	effective	counseling	
for patients. Diabetes counselors are needed to help DMG mothers 
understand	 the	 principle	 of	 self-management	 and	 the	 need	 for	 their	
health conditions. The need for support from families and health 
workers	is	able	to	change	and	improve	the	lifestyle	of	people	with	DMG	
and help reduce the psychological burden [37].

Insulin Therapy on Gestational Diabetes [38-61]

Gestational diabetes mellitus (GDM) defines to any degree of 
glucose	 intolerance	 developing	 during	 pregnancy	 with	 a	 prevalence	
6–20%	of	pregnant	women	worldwide	[38].	GDM	shows	with	defective	
insulin secretion, insulin resistance, and abnormal fetoplacental 
vascular	function	[39,40].	Also,	new	borns	of	women	with	GDM	present	
an	 adverse	 outcome	 and	 higher	 risk	 of	 developing	 obesity,	 impaired	
glucose tolerance, and type 2 diabetes mellitus (T2DM) later in 
adulthood	[38,41].	

Clinical	management	of	women	with	GDM	begins	with	a	conscious	
controlled nutritional therapy, proper meditation, glucose monitoring, 
and	moderate	physical	activity.	Around	70–80%	of	these	women	achieve	
glycaemia	suggested	values,	i.e.,	fasting:	≤95	mg/dL	(5.3	mmol/L),	1	h	
postprandial:	≤140	mg/dL	(7.8	mmol/L),	2	h	postprandial:	≤120	mg/dL	
(6.7	mmol/L)	[38,41,42].	when	women	under	a	strivt	diet	suggested	by	
the nutritionist do not attain the suggested glycaemia, insulin therapy 
are	 used	 [38,40,41].	 Insulin	 therapy	 in	 pregnant	 women	 with	 GDM	
seems	to	be	equally	effective	the	nutritional	diet	given	by	doctor	[41].	
However,	not	clear	results	are	open	for	these	protocols	in	GDM	since	not	
sufficient	evidence	is	still	offered	[41].	It	is	emphasised	that	some	of	the	
known	studies	embrace	women	with	pre-gestational	diabetes	mellitus	
and those with GDM, do not clearly discriminate amongst pregnant 
women	with	GDM	on	a	diet	from	those	under	insulin	therapy	[40,43].	

Different Protocols of Insulin Therapy

The backbone of insulin therapy in pregnancy has been the use of 
neutral protamine Hagedorn (NPH) insulin for two to four times daily. 
Continuous	insulin	injection	of	lispro	[44]	whom	frequently	check	their	
blood	glucose	level	and	use	glucose	monitoring	devices	[45].	However,	
several	 factors	 determine	 the	 decision	 of	 a	 protocol	 for	 treating	 the	
patients with insulin. These protocols are determinant when treating 
pregnant women with GDM. It is proposed that factors in addition 
to the clinical characteristics of the patients should be considered, 
including the high dependence of insulin treatment protocol on 
the	 characteristics	 of	 the	 studied	 population	 (v.g,	 ethnicity,	 socio-
economic	factors,	physical	activity,	stress	degree,	feed	quality),	the	use	
of	a	guideline	based	on	 the	 local	 sociocultural	 reality,	 the	availability	
of proper technical facilities, and the actual benefits of different 
starting	points	for	insulin	treatment	during	the	day,	evening,	or	night	
[41,42,46]. In general, the existing perinatal guidelines indicate a low 
daily dose of insulin which also consider the characteristics of the 
woman	 and	 the	 frequency	 of	 self-monitoring	 [47].	 It	 is	 emphasized	
that more than a general approach a specific insulin therapy planning 
dependent	on	factors	as	those	mentioned	above	is	applied	worldwide	
[41,47].	Interestingly,	The	American	Diabetes	Association	[48]	recently	
suggested	that	the	exclusive	measurement	of	glycated	haemoglobin	A1c	
(HbA1c)	level	may	show	a	lower	compassion	related	with	the	classical	
oral glucose tolerance test (OGTT) approach in GDM. Also, other 
reports	 show	 no	 variances	 amongst	 the	 HbA1c	 level	 in	 women	with	
GDM	 [49]	contrasting	with	another	 study	where	 the	HbA1c	 level	was	
recommended	as	the	adaptable	giving	the	finest	measure	of	glycaemia	
control	when	dignified	tested	every	2	weeks.	

Insulin therapy useful to women with GDM results in a better 
maternal and newborn outcome compared with women with GDM 
treated	with	diet,	oral	anti-diabetic	drugs,	or	 insulin	analogues	 (Table	
1). Valuable effects of insulin therapy include lesser rate of macrosomia 
[49,52,53],	 lower	 cranial-thoracic	 circumference	 ratio	 [54],	 or	 minor	
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incidence	of	caesarean	sections	[55].	Several	other	characteristics	of	the	
neonate	are	immune	[50,56-60].	However,	the	use	of	long-acting	versus	
short-acting	insulin	increased	the	incidence	of	macrosomia	this	case	is	
however	rare	[61].	

Oral Hypoglycemics [62-73]

The	 clinical	 and	 public	 health	 relevance	 of	 gestational	 diabetes	
mellitus (GDM) is widely debated because of its increasing incidence, 
the	resulting	negative	economic	impact,	and	therefore	the	potential	for	
severe	GDM-related	pregnancy	complications.	Also,	effective	prevention	
strategies	 during	 this	 area	 are	 still	 lacking,	 and	 controversies	 exist	
regarding diagnosis and management of this manner of diabetes. 
Different diagnostic criteria are currently adopted worldwide, while 
recommendations	for	diet,	physical	activity,	healthy	weight,	and	use	of	
oral hypoglycemic drugs don’t seem to be always uniform [65,66]. 

The comparable efficacy, lower cost, easy administration and better 
patient adherence to oral hypoglycemic agents compared to insulin 
makes	oral	therapy	attractive	 [71].	Women	who	begin	 insulin	therapy	
require education to confirm the safe administration of insulin. Use 
of insulin is additionally related to hypoglycemia and weight gain. the 
utilization	of	safe	and	effective	oral	agents	may	offer	advantages	over	
insulin	 [63,64].	 The	 foremost	 extensively	 studied	 oral	 hypoglycemic	
agents in pregnancy are glyburide (second generation sulfonylurea) and 
metformin (biguanide) [71]. Oral hypoglycemic agents are a beautiful 
choice to insulin thanks to their lower cost and easy administration, 
which increase patient compliance. Metformin works by increasing 
sensitivity	to	insulin	[67,68].

Metformin vs Insulin

Oral metformin could be a logical option for women with gestational 
DM.	It	improves	insulin	sensitivity,	probably	by	activating	AMP	kinase,	
and isn’t related to weight gain or hypoglycemia. Reported outcomes 
of	 its	 use	 during	 pregnancy	 are	 favourable	 apart	 from	 one	 small,	
retrospective	 cohort	 study	 that	 showed	 increased	 rates	 of	 perinatal	
loss and preeclampsia as compared with insulin treatment. Metformin 
crosses the placenta and will affect foetal physiology directly [63,64]. 

Hyperglycemia	 is	 related	 to	 adverse	 outcomes	 of	 pregnancy	 in	
women	with	gestational	or	pre-existing	diabetes.	The	principal	approach	
to glycemic control in pregnant women with diabetes is dietary therapy, 
with the addition of insulin when diet alone isn’t sufficient. Insulin 
therapy	is	effective	in	achieving	the	acceptable	levels	of	glycemia,	but	
it’s	inconvenient	and	expensive	[62].

Glyburide vs Metformin

Several	 authoritative	 bodies	 recommend	 that	 sulfonylurea	 drugs	
not be during pregnancy thanks to their potential to cause neonatal 
hypoglycemia and foetal anomalies. This recommendation relies 
mainly on studies done before the supply of medicine like glyburide 
and glipizide, which are in common use today. It’s demonstrated in 
laboratory studies that glyburide doesn’t cross the human placenta 
in appreciable quantities, in contrast to older sulfonylurea drugs and 
metformin.	On	the	 idea	of	 those	 findings	and	also	the	relatively	mild	
hyperglycemia in most pregnant women with gestational diabetes, it’s 
hypothesized that glyburide may well be another to insulin therapy in 
such women [72,73]. 

Glyburide and metformin are comparable oral treatments for GDM 
regarding	 glucose	 control	 and	 adverse	 effects.	 Their	 combination	
demonstrates a high efficacy rate with a significantly reduced need for 
insulin,	with	a	possible	advantage	for	metformin	over	glyburide	as	first-
line	therapy	[67,68].	

Metformin	 is	 fastest	 in	 glucose	 control,	 with	 a	 more	 favourable	
pregnancy	 outcomes—would	 be	 an	 improved	 option,	 but	 its	 rate	
of	 glucose	 control	 is	 that	 the	 lowest.	 However,	 glyburide	 is	 that	 the	
optimum treatment regarding the speed of glucose control, but with 
more	adverse	outcomes	[69,70].

Postpartum Management of GDM [74-91]

GDM is a common condition experienced during pregnancy that is 

associated	with	long	term	maternal	risk	for	the	development	of	type	2	
diabetes following the index pregnancy. The pathogenesis of GDM and 
insulin resistance, risk factors, links to diabetes following the pregnancy 
and	 clinical	 practice	 recommendations	 for	 this	 population	 reviewed	
[74]. 

Diabetes	 prevalence	 has	 increased	 dramatically	 with	 1.3million	
cases diagnosed annually. Women with GDM are at increased risk for 
developing	 overt	 diabetes	 later	 in	 life.	 The	 article	 reviews	 the	 roles	
of	 medical	 nutrition	 therapy,	 physical	 activity,	 and	 pharmacotherapy	
in	 preventing	 type	 2	 diabetes	 in	 women	 with	 a	 GDM	 history	 [75].	
GDM	 affects	 approximately	 4%	 of	 all	 pregnant	women	 in	 the	US	 and	
represents of all cases of diabetes mellitus diagnosed during pregnancy. 
Oppurtunities	 to	 diagnose	 and	 prevent	 type	 2	 diabetes	 mellitus	 in	
women with a history of GDM include early diagnosis by postpartum 
screening	 and	 implementation	 of	 diabetes	 prevention	 measures	
[76]. Monitoring of glucose, fetal stress, and fetal weight through 
ultrasound combined with maternal weight management, medical 
nutritional	therapy,	physical	activity,	and	pharmacotherapy	can	decrease	
comorbidities associated with GDM [77].

It	 is	 estimated	 that	 6%	 to	 9%	 of	 pregnancies	 are	 complicated	 by	
diabetes;	approximately	90%	of	which	are	GDM.	GDM	is	carbohydrate	
intolerance	during	pregnancy	leading	to	hyperglycemia	[78].

Incidence of type 2 diabetes is high after GDM. Despie the high 
attendance	rate	of	6	weeks	postpartum	visit	and	glucose	testing,	 low	
rates	 of	 longer	 term	 follow-up	 regarding	 postpartum	glucose	 testing	
was	observed	[79].

GDM	 is	 common	 but	 controversial	 disorder.	 While	 no	 large	
randomized controlled trials show that screening for and treating 
gestational	 diabetes	 affect	 perinatal	 outcomes,	multiple	 studies	 have	
documented	 an	 increase	 in	 adverse	 pregnancy	 outcomes	 in	 patients	
with	the	disorder	[80].	

The majority of women with GDM are not tested for glucose 
intolerance	 after	 delivery.	 Post	 partum	 visit	 attendance	 is	 the	 only	
identified	 factor	 strongly	 associated	 with	 testing	 [81].	 There	 was	
insufficient	evidence	to	determine	the	effectiveness	of	alternatives	of	
insulin	for	gestational	diabetes,	but	use	of	such	alternatives	was	unlikely	
to	result	in	maternal	or	foetal	adverse	events	[82].	

Women with recent GDM report multiple barriers and facilitators of 
postpartum.	The	results	will	inform	the	development	of	interventions	to	
improve	care	for	these	women	to	reduce	subsequent	diabetes	risk	[83].	
GDM-	a	transitory	form	of	diabetes	first	recognised	during	pregnancy	
complicates	 between	 <1%	 and	 28%	 of	 all	 pregnancies	 [84].	 Diet	 is	
the	mainstay	 of	 treatment	 in	 GDM,	 but	 physical	 activity	 is	 a	 helpful	
adjunctive	therapy	when	euglycemia	is	not	achieved	by	diet	alone	[85].	
Once a women is diagnosed with GDM, two strategies are considered for 
management;	lifestyle	modifications	and	pharmacological	therapy	[86].	
Based	on	the	hyperglycemia	and	adverse	pregnancy	outcome	study,	new	
universal	screening	recommendations	and	cut	offs	for	GDM	have	been	
proposed. In addition to the intermediate perinatal risk, GDM carries an 
increased	risk	of	metabolic	disease	in	the	mother	and	child	[87].

Newely	 proposed	 diagnostic	 criteria	 will,	 if	 adopted	 universally,	
further	 increase	 the	 prevalence	 of	 this	 condition.	 Much	 controversy	
surrounds	the	diagnosis	and	management	of	gestational	diabetes	[88].	
Exploring	 the	 health	 behaviours	 of	 women	 with	 recent	 gestational	
diabetes	mellitus	in	the	first	year	postpartum	[89].	Worldwide	there	are	
many guidelines with recommendations for appropriate management 
strategies	 for	 GDM	 once	 lifestyle	modifications	 have	 been	 instituted	
and	failed	to	achieve	control	[90].	

Determining	whether	antepartum	variables	can	predict	postpartum	
glucose intolerance. Postpartum glucose screening is not warrented for 
women at low risk who do not require insulin during pregnancy. The 
incidence	of	postpartum	glucose	intolerance	in	this	group	is	very	low	
[91].

Effects of GDM on Neonatal [92-109]

Foetal exposure to GDM is said to alter foetal growth and increase 
the risk of macrosomia [92]. The higher risk of foetal malformations 
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wit	GDM	suggests	that	many	of	these	women	may	have	high	glucose	
levels	 even	during	 the	 first	 trimester	 [93].	 The	 initial	 colonization	 of	
the human microbiota and the impact of maternal health on neonatal 
microbiota at birth remain largely unknown [94]. 

Specific maternal, neonatal and offspring benefits of lifestyle 
interventations	during	pregnancy	to	prevent	or	 improve	GDM	control	
or to limit GWG still require clarification [95]. Age and BMI before 
pregnancy where the predominant mediators of the increased risk of 
GDM,	whereas	a	higher	income	and	educational	level	were	protective	
[96]. Foetal growth in GDM is directly linked to maternal glycaemic 
control [97] Glucose monitoring during pregnancy is indispensable 
for	 improving	 glycaemic	 control	 and	 reducing	 the	 risk	 of	 perinatal	
outcomes	 [98].	 Suboptimal	glycaemic	 control	 in	women	with	GDM	 is	
associated	with	adverse	neonatal	outcome	[99].	The	effect	of	maternal	
glucose concentrations on neonatal anthropometry is continuous and 
extends	into	the	normal	gltcemic	range	[100].	Women	with	GDM	still	
have	increased	incidence	of	obstetric	and	neonatal	complications,	which	
could imply that treatment of women with GDM should be tightened 
[101].	In	twin	pregnancies,	gestational	diabetes	was	associated	with	a	
higher	risk	of	gestational	hypertension	and	preeclampsia	[102].	

Gestational diabetes is associated with hypothyroidism, obesity, 
and lipid abnormalities, majority of women require insulin for 
treatment	[103].	Increased	maternal	prepregnancy	weight,	weight	gain	
in pregnancy and glycaemia in pregnancy all place IGDM at increased 
risk	of	macrosomia	and	adiposity	[104].	

When	 added	 to	 usual	 care,	 habits-	 GDM	 resulted	 in	 better	
maternal	 glycemic	 control	 and	 composite	 neonatal	 outcomes	 [105].	
GDM affects lipid metabolism of neonates. As a consequence of 
GDM	 foetal	 HDL	 composition	 is	 altered	 [106].	 A	 deep	 investigation	
on	 the	 factors	 associated	with	adverse	neonatal	outcomes	 requires	a	
risk	 stratification	 [107].	 The	 risk	 of	 composite	 neonatal	morbidity	 is	
significantly	increased	in	GDM	offspring	[108].		Neonatal	hypoglycaemia	
and hyperbilirubinaemia largely occur in different pregnancies. Both are 
associated	with	earlier	GDM	diagnosis	[109].	

Conclusion

The incidence of GDM is increasing nowadays and, if not diagnosed, 
managed	and	treated	adequately,	it	can	have	unfavourable	maternal	and	
fetal	outcomes.	Glycemic	control	can	be	achieved	with	a	combination	
of nutritional, lifestyle and pharmaceutical therapies. Lifestyle changes, 
exercise and following diet prescribed by physician remain the mainstay 
of GDM management. If these changes do not help in managing the blood 
glucose	 levels,	 then	 hypoglycemic	 drugs	 are	 used.	 Insulin	 analogues	
are	 used	 for	 improving	 metabolic	 control	 by	 reducing	 postprandial	
hyperglycemia.	 Various	 research	 studies	 have	 found	 glyburide	 and	
metformin	safe	and	as	effective	as	insulin	in	GDM	management.	GDM	
patients	have	got	the	higher	risk	of	developing	Type	2	diabetes	in	their	
later life hence they should remain under long term follow up with the 
doctors. New methods for diagnosis and management of GDM are being 
studied, but further research is required for their routine use. 
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