
Documento	FIGO		(Interna1onal	
Federa1on	of	Gynecology	and	Obstetrics)	

e	linee	guida	internazionali	

Cinzia Murgia

Policlinico Universitario
Azienda Ospedaliero - Universitaria di 

Cagliari

Diabete	Gestazionale	-	Esi1	Ostetrici	e	Salute	Futura	
Bonarcado,	Sa	Mola	Hotel	-	20	oEobre	2017	



 International Journal of Gynecology and Obstetrics 131 S3 (2015) S173–S211

Contributors

In addition to the authors, t he following people provided 
important contributions during the creation of the document. 
Thanks go to international experts: Tao Duan, Huixia Yang, 
Andre Van Assche, Umberto Simeoni, Tahir Mahmood, Biodun 
Olagbuji, Eugene Sobngwi, Maicon Falavigna, Rodolfo Martinez, 
Carlos Ortega, Susana Salzberg, Jorge Alvariñas, Gloria Lopez 
Steward, Silvia Lapertosa, Roberto Estrade, Cristina Faingold, 
Silvia García, Argyro Syngelaki, Stephen Colagiuri, Yoel Toledano, 
Mark Hanson, and Blami Dao. Special thanks, for FIGO guidance 
and coordination, go to President Sabaratnam Arulkumaran, 
President Elect CN Purandare, Chief Executive Hamid Rushwan, 
and Chair of the SMNH Committee, William Stones.

The following external groups evaluated the document and 
support its contents: European Board and College of Obstetrics 
and Gynaecology (EBCOG), The Society of Obstetricians and 
Gynaecologists of Canada (SOGC), Chinese Society of Perinatal 
Medicine, Diabetic Pregnancy Study Group (DPSG), African 
Federation of Obstetrics and Gynaecology (AFOG), South Asian 
Federation of Obstetrics and Gynecology (SAFOG), Australian 
Diabetes in Pregnancy Society (ADIPS), International Association 
of Diabetes in Pregnancy Study Groups (IADPSG), European 
Association of Perinatal Medicine (EAPM), Diabetes in Pregnancy 
Study Group of India (DIPSI), and the Diabetes in Pregnancy Study 
Group of Latin America. In addition to the FIGO Executive Board, 
all relevant FIGO Committees and Working Groups contributed 
to and supported the document.

Acknowledgments

This project was funded by an unrestricted educational grant 
from Novo Nordisk.

Conflict of interest

The authors have no conflicts of interest to declare.

Women queue for gestational diabetes services in Barranquilla, Colombia. 
Photograph by Jesper Westley for the World Diabetes Foundation.

The International Federation of Gynecology and Obstetrics (FIGO) 
Initiative on gestational diabetes mellitus: A pragmatic guide for 
diagnosis, management, and care#

Moshe Hod a, Anil Kapur b, David A. Sacks c, Eran Hadar d,e, Mukesh Agarwal f, Gian Carlo Di Renzo g, 
Luis Cabero Roura h, Harold David McIntyre i, Jessica L. Morris j,*, Hema Divakar k

a Division of Maternal Fetal Medicine, Rabin Medical Center, Tel Aviv University, Petah Tikva, Israel
b World Diabetes Foundation, Gentofte, Denmark
c Department of Research and Evaluation, Kaiser Permanente Southern California, Pasadena, CA, USA
d Helen Schneider Hospital for Women, Rabin Medical Center, Petah Tikva, Israel
e Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel
f Department of Pathology, UAE University, Al Ain, United Arab Emirates
g Centre of Perinatal and Reproductive Medicine, Department of Obstetrics and Gynecology, University of Perugia, Perugia, Italy
h Maternal Fetal Medicine Unit, Vall d’Hebron University Hospital, Barcelona, Spain
i University of Queensland Mater Clinical School, Brisbane, Australia
j International Federation of Gynecology and Obstetrics, London, UK
k Divakars Specialty Hospital, Bangalore, India

Contents lists available at ScienceDirect

International Journal of Gynecology and Obstetrics

j our na l  homepage: www.e lsev ie r.com/ loca te / i jgo

# This document was endorsed by the FIGO Executive Board at its annual 
meeting held on May 30−31, 2015, in Melbourne, Australia

* Corresponding author at FIGO House, Suite 3, Waterloo Court, 10 Theed Street, 
London, SE1 8ST. Tel.: +44 207 928 1166
 E-mail address: Jessica@figo.org (J.L. Morris).

0020-7292/© 2015 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved.



NCD epidemic�
Obesity, Diabetes, Hypertension, Metabolic Syndrome & Pregnancy�

The vicious cycle�
Predictable and Preventable?�

Childhood		
obesity	

Neonatal	
Insulin-	resistance	

Early	metabolic		
syndrome	

Adult	obesity	

GDM	

NCD	



When Does The Malady Kick Start? 

		SGA	or	
• Gesta1onal				
Diabetes			
• LGA	

In	adult	life		
elevated	risk	for:	

• Obesity	
• Cardiovascular	disease	
• Diabetes	

+	 Intergenera1onal		transfer	of	risk	

Femal	gender:	the	key	for	Diabetes	preven1on?	
	 	 			

It starts with a healthy pregnancy

Lise	Kingo,	6th	Interna1onal	Symposium	on	Diabetes	in	Pregnancy,	2011	



FIGO recognize that:�

•  Primary prevention
Obesity/PCO’s – lifestye interventions

•  Secondary prevention
GDM diagnosis and care

•  Tertiary prevention
Prevent long term complications	

Obstetrician have a huge role to play!
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“Nutrition is a public health issue that affects 
females across their lifetime and that can even 

affect  the health of future generations 
of  children they bear”



The issue of nutrition�
Nutri1on	has	been	tradi1onally	negleEed	as		

an	essen5al	component	of	the	healthcare	system,	
	especially	for	women	and	children		
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3.1. Nutrition: Why is it important?

Good nutrition is fundamental for good health. Maternal 
nutrition in particular represents a major public health challenge 
because it affects not only women’s health, but also that of 
future generations. Poor nutrition in adolescent girls and young 
women compromises reproductive health and increases risks 
of adverse pregnancy outcomes for both mother and child. 
Improving nutrition and establishing healthy dietary habits, 
particularly in adolescent girls and young women, paves the 
way for periconceptional health and, if maintained through 
pregnancy, will promote normal fetal growth and development. 
In turn, the health of the next generation will benefit through 
reduced risk of stunting, obesity, and chronic noncommunicable 
diseases (NCDs)—predominantly diabetes mellitus, cardiovascular 
disease, and some forms of cancer, but also atopic conditions such 
as asthma, bone and joint disease, and some mental illnesses—
and improved cognitive and behavioral development. This is 
illustrated in Figure 1.

Encouraging good nutrition—an adequate diet that provides 
all essential micronutrients and macronutrients in the correct 
amounts and proportions—will help to ensure optimal health 
for adolescent girls and young women, and will equip them for 
future motherhood. A woman’s fitness and health is fundamental 
to her own well-being and that of her children. It is fundamental 
to the health and prosperity of a society.

3.1.1. Improving nutrition of adolescent girls and young women to 
reduce the global burden of NCDs

Substantial evidence shows that good maternal health and 
nutrition before and during pregnancy can have a positive effect 
on the long-term risk of NCDs in the next generation. NCDs are 
the leading cause of death in most countries around the world. 
This is true of high-income countries, but also of most low- and 
middle-income countries, except those in Sub-Saharan Africa 
where women are more prone to die from infectious diseases. 
Over the next decade, deaths caused by NCDs are expected to 
increase by 15%, with the greatest increase occurring in Sub-
Saharan Africa [1,2].

The burden of disability caused by NCDs exacts a huge 
socioeconomic toll throughout the world, undermining the 
achievement of the United Nations Millennium Development 
Goals (MDGs), which aimed to eliminate extreme poverty and 
hunger and improve maternal health, among other efforts, to 
meet the needs of the world’s poorest people [3]. To address this, 
the WHO developed a global action plan for the prevention and 
control of NCDs, seeking to raise the priority accorded to NCD 
prevention in global, regional, and national agendas [4]. The 
main aims are to create health-promoting environments that 
encourage positive lifestyle factors (such as healthy diet and 
exercise) and discourage negative factors (such as tobacco and 
alcohol use). These behaviors have special importance in the 
period prior to and during pregnancy and lactation, but remain 
important throughout a woman’s life.

In 2012, WHO member states also endorsed global targets for 
2025 for improving maternal, infant, and young child nutrition 
and are committed to monitoring progress [5]. Three targets 
stand out for their relevance to women of reproductive age: a 
50% reduction of anemia in women of reproductive age, a 30% 
reduction in low birth weight, and increasing to at least 50% the 
rate of exclusive breastfeeding in the first 6 months of life (Box 1). 
The targets are vital for identifying priority areas for action and 
catalyzing global change. Achieving these global targets will 
require an integrated approach to educating, empowering, and 
supporting girls and women from early adolescence through 
their reproductive years.

3. Adolescent, preconception, and maternal nutrition: Background, 
definition, and issues

Figure 1 The central role of nutrition in determining health across the life course 
and across generations. All stages in a woman’s life are connected by the effects 
of good or poor nutrition. Poor nutrition at any stage has negative consequences 
that disrupt the cycle and impact later life stages, including future generations.

• FIGO calls for increased awareness of the impact of 
women’s nutrition on themselves and future generations, 
and supports action to improve nutrition among adolescent 
girls and women of reproductive age.

• FIGO calls for greater attention to the links between poor 
maternal nutrition and NCDs in the next generation as a 
core component to meeting global health goals.

Box 1
WHO global targets 2025: Improving maternal, infant, and young 
child nutrition.

• Reduction by 50% of anemia in women of reproductive age
• Reduction by 30% of low birth weight
• Increase in the rate of exclusive breastfeeding in the fi rst 

6 months, up to at least 50%
• Reduction by 40% of the number of children under 5 years 

of age who are stunted
• No increase in childhood overweight
• Reduction in childhood wasting to less than 5% 

Source: WHO [5].

But…		

it	has	a	central	role	in	
determining		health	
across	the	life1me	
course	and	in	the	
economy	of	
all	countries	



The	importance	of	 	and	
maternal	nutri5on	

Maternal	diet	and	
body	composi1on	

• Glucose,	energy	
substrate	

• Micronutrients:	
folate,	B12,	B6,	etc	

• Macronutrients	
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• Metabolic	status	

Poten1al	oocyte/
embryo	responses	

Poten1al	fetal	
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gene	expression	
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neuroendocrine	
axis	
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neurodevelopment	
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gene	expression	
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signaling	
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• Apoptosis	
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Effects	on	next	genera5on	

Pre-concep1on/	in	utero	development	 Development	plas1city	 Phenotype	



FIGO issues a call to action for 
improving nutritional health �

in girls and women

Be	aware	of	
links	between	

female	
nutri1on	and	
lifelong	health,	
even	offspring		

Advance	global	
nutri1on	care	
for	females	

Improve	
nutri1on	

educa1on	in	
public	health	

Enhance	access	
to	pre-

concep1on	
health	services,	

including	
nutri1on	

Think	Nutri5on	first!	



FIGO‘s	objec1ve	

1)  To	raise	awareness	of	the	links	between	poor	
maternal	and	fetal	outcomes	as	well	as	to	the	
future	health	risks	to	mother	and	offspring,	and	
demand	a	clearly	defined	global	health	agenda	to	
tackle	this	issue;	

2)	To	create	a	consensus	document	that	provides	
guidance	for	tes1ng,	management	and	care	of	
women	with	GDM	regardless	of	resources	se]ng	
and	to	disseminate	and	encourage	its	use	



Sugges1ons	are	provided	for	a	variety	of	different	
regional	and	resource	se]ngs	based	

on	their	financial,	human,	and	infrastructure	
resources,	as	well	as	for	research	priori1es	to	

bridge	the	current	knowledge	and	evidence	gap.	



Limited	high-quality		
evidence	

High	level	of	acceptability,	
feasibility,	ease	of	
implementa1on	

The		challenge:	

! 	Current	global	standards	

! 	Pragma1c	recommenda1ons	



Quality	assessment	of	evidence	
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In assessing the quality of evidence and grading of strength 
of recommendations, the document follows the terminology 
proposed by the Grading of Recommendations, Assessment, 
Development and Evaluation (GRADE) Working Group (http://
www.gradeworkinggroup.org/index.htm). This system uses 
consistent language and graphical descriptions for the strength 
and quality of the recommendations and the evidence on which 
they are based. Strong recommendations are numbered as 1 and 
conditional (weak) recommendations are numbered 2. For the 
quality of evidence, cross-filled circles are used: !""" denotes 
very low-quality evidence; !!"" low quality; !!!" moderate 
quality; and !!!! high quality of evidence (Tables 1 and 2).

The overall quality of evidence was assessed for each of the 
recommendations and expressed using four levels of quality: 
very low, low, moderate, and high (Table 2). Considerations 
for quality of evidence include primarily the study design and 
methodology. As such, evidence based on randomized controlled 
trials is considered high-quality evidence, observational studies 
provide moderate or low quality of evidence, and all others are 
very low. However, other parameters must be considered while 
assessing the level of evidence: risk of bias, study limitations, 
directness, consistency of results, precision, publication bias, 
indirectness of evidence, and scarcity of evidence. Therefore, a 
limited randomized trial is downgraded and level of evidence 
is considered moderate or low. These limitations include loss 
to follow-up, inadequacy of allocation concealment, or an 
unblinded study with subjective outcomes susceptible to bias. 
Similarly, an observational study may be upgraded if it supplies 
large and consistent estimates of the magnitude of a treatment 
effect.

Additionally, each recommendation is denoted with its 
strength (strong or weak) while considering the balance of 
desirable and undesirable consequences, quality of evidence, 
values and preferences, and resource use (Table 2). Therefore, 
the quality of evidence is only one possible consideration 
for the strength of evidence. The decision to apply a possible 
examination or intervention is also based on potential risk−
benefit, cost, and resource allocation. Some recommendations 
may be based on low-quality evidence but still represent a 
benefit that outweighs the risks and burdens, and therefore may 
be strongly recommended.

A pregnant woman waits for her gestational diabetes screening in Tamil Nadu, 

India. Photograph by Jesper Westley for the World Diabetes Foundation.

3. Quality assessment of evidence and grading of strength of recommendations

Table 1
Interpretation of strong and conditional (weak) recommendations according to GRADE.a

1 = Strong recommendation phrased as “we recommend” 2 = Conditional (weak) recommendation phrased as “we suggest”

For patients Nearly all patients in this situation would accept the 
recommended course of action. Formal decision aids are not 
needed to help patients make decisions consistent with their 
values and preferences.

Most patients in this situation would accept the suggested course of 
action.

For clinicians According to the guidelines, performance of the recommended 
action could be used as a quality criterion or performance 
indicator, unless the patent refuses.

Decision aids may help patients make a management decision 
consistent with their values and preferences.

For policy makers The recommendation can be adapted as policy in most 
situations.

Stakeholders need to discuss the suggestion.

aAdapted with permission from Swiglo et al. A case for clarity, consistency, and helpfulness: state-of-the-art clinical practice guidelines in endocrinology using 
the grading of recommendations, assessment, development, and evaluation system. J Clin Endocrinol Metab. 2008;93(3):666-73. Copyright Endocrine Society 
(2008).
Note: Both caregivers and care recipients need to be involved in the decision-making process before adopting recommendations.

Table 2
Interpretation of quality of evidence levels according to GRADE. a

Level of evidence Definition

High
!!!!

We are very confident that the true effect corresponds to that of the estimated effect.

Moderate
!!!"

We are moderately confident in the estimated effect. The true effect is generally close to the estimated effect, but it may be slightly 
different. 

Low
!!""

Our confidence in the estimated effect is limited. The true effect could be substantially different from the estimated effect.

Very low
!"""

We have very little confidence in the estimated effect. The true effect is likely to be substantially different from the estimated effect.

aAdapted with permission from Balshem et al. GRADE guidelines: 3. Rating the quality of evidence. J Clin Epidemiol. 2011;64(4):401-6. Copyright Elsevier (2011).

1=	strong	recommenda1on	(“we	recommend”);				2=	weak	recommenda1ons	(“we	suggest”)	



The FIGO Initiative on  
Gestational Diabetes Mellitus 

Target audience 
Healthcare 
providers 

(obstetricians, 
diabetologists, 
endocrinologists, internists, 
pediatricians, 
neonatologists and general 
practitioners, midwives, 
nurses, advance practice 
clinicians, nutritionists, 
pharmacists, community 
health workers, laboratory 
technicians, etc) 

Healthcare 
delivery 

organizations and 
providers 

(governments, federal and 
state legislators, healthcare 
management 
organizations, health 
insurance organizations, 
international development 
agencies, and 
nongovernmental 
organizations) 

Professional 
organizations 

(international, regional, and 
national professional 
organizations of obstetricians 
and gynecologists, 
endocrinologists, 
diabetologists, internists, family 
practi tioners, pediatricians, 
neonatologists, and worldwide 
national organizations 
dedicated to the care of 
pregnant women with 
diabetes. 



“In	most	parts	of	low-,	lower	middle-,	and	

upper	middle	income	countries	(which	contribute	to	over	
85%	of	the	annual	global	deliveries),		

the	majority	of	women	are	either	not	screened		
or	improperly	screened	for	diabetes	during	pregnancy-	

even	though	these	countries	account	for	80%	of	the	
global	diabetes	burden	as	well	as	90%	of	all	cases	of	

maternal	and	perinatal	deaths	and	poor		

pregnancy	outcomes.”	

Diagnosing	Gesta1onal	Diabetes	Mellitus	



Selec1ve	versus	universal	screening	

Varia1ons	 in	 risk	 factors	 have	 resulted	 in	 different	 approaches,	
generally	with	poor	sensi1vity	and	specificity.	The	major	problem	
of	risk	factorbased	screening	is	its	high	demand	on	the	healthcare	
providers	with	more	complex	protocols	for	tes1ng,	which	result	in	
lower	compliance	by	both	pa1ents	and	healthcare	providers.	

In	prac1ce,	slightly	over	half	of	the	women	with	GDM	have	one	or	
more	of	these	risk	factors,	suppor1ng	the	conten1on	that	
iden1fica1on	of	women	who	have	GDM	requires	tes1ng	of	all	
pregnant	women	

Diagnosing	Gesta1onal	Diabetes	Mellitus	



Diagnosing	Gesta1onal	Diabetes	Mellitus	

	FIGO	adopts	and	supports	the	IADPSG/WHO/
IDF	posi1on	that	all	pregnant	women	should	
be	tested	for	hyperglycemia	during	pregnancy	
using	a	one-step	procedure.	

FIGO	encourages	all	countries	and	its	member	
associa1ons	to	adapt	and	promote	strategies	to	
ensure	universal	tes5ng	of	all	pregnant	women	
for	hyperglycemia	during	pregnancy	



Diagnosing	Gesta1onal	Diabetes	Mellitus	

FIGO	adopts	the	WHO	(2013)	and	IADPSG	(2010)	
criteria	for	diagnosis	of	gesta1onal	diabetes	
mellitus.		

Given	the	resource	constraints	in	many	low-
resource	countries,	other	strategies	described	
here	in	are	considered	equally	acceptable.	
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Table 4
Options for diagnosis of gestational diabetes mellitus based on resource settings.

Strategy

Setting Who to test and when Diagnostic test Interpretationa Grade

Fully resourced settings All women at booking/first 
trimester

24−28 weeks

Measure FPG, RBG, or HbA1c to detect 
diabetes in pregnancy

If negative: perform 75-g 2-hour OGTT 

1|!!!"

Fully resourced 
settings serving ethnic 
populations at high 
riskb

All women at booking/first 
trimester

24−28 weeks

Perform 75-g 2-hour OGTT to detect 
diabetes in pregnancy

If negative: perform 75-g 2-hour OGTT

2|!"""

Any setting (basic); 
particularly medium- 
to low-resource 
settings serving ethnic 
populations at risk 

All women between 24 and 28 
weeks

Perform 75-g 2-hour OGTT 1|!!!"

Alternative strategies as currently used in specified countries

China: 
Medium- to low-
resource settings 
serving populations at 
high risk

All women at booking/first 
trimester

24−28 weeks

Measure FPG to detect diabetes in 
pregnancy

If negative: perform 75-g 2-hour OGTT
Or
To reduce number of OGTTs measure FPG.
Only in women with values between 
4.5 mmol/L and 5.0 mmol/L (81−90 mg/dL) 
perform 75-g 2-hour OGTT

>7.0 mmol/L or >126 mg/dL.   FPG 
values between 5.6 and 6.9 mmol/L, 
(100−125 mg/dL) consider as GDM 
[18]

Value >5.1 mmol/L or >92 mg/dL 
diagnostic of GDM

2|!"""

1|!!!"

2|!"""

Indian subcontinent: 
Medium- to low-
resource settings 
serving rural/semi-
urban/urban ethnic 
populations at high risk

All women at booking/first 
trimester

24−28 weeks

Measure fasting or nonfasting 2-hour value 
after 75-g OGTT

If negative: repeat test 

Reading between 7.8 and 11.0 mmol/L 
or 140 and 199 mg/dL indicates GDM 
[19,20]c

2|!"""

Latin America: 
Medium- to low-
resource settings 

All women at booking/first 
trimester

24−28 weeks

Measure FPG to detect diabetes in 
pregnancy

If negative: perform 75-g 2-hour OGTT 

>7.0 mmol/L or >126 mg/dL.
FPG values between 5.6 and 
6.9 mmol/L (100−125 mg/dL), 
consider as GDM

75-g 2-hour glucose value 
>7.8 mmol/L or >140 mg/dL is 
diagnostic of GDMd

2|!"""

UK: 
all settings

Selected women at booking/as 
soon as possiblee

24−28 weeks

Offered also to other women with 
risk factors for GDMf

Perform 75-g 2-hour OGTT

If negative: perform 75-g 2-hour OGTT

FPG of 5.6 mmol/L or above or 2-hour 
plasma glucose of 7.8 mmol/L or 
above is diagnosticg

Abbreviations: FPG, fasting plasma glucose; RBG, random blood glucose; HbA1c, glycosylated hemoglobin; GDM, gestational diabetes mellitus; OGTT, oral 
glucose tolerance test.
a Interpret as per IADPSG/WHO/IDF guidelines unless stated otherwise.
b Asians are at high risk of hyperglycemia during pregnancy, which may include previously undiagnosed diabetes. The proportion of previously undiagnosed 
diabetes is highest in the youngest age group particularly among women [22]. In Asian populations, FPG and HbA1c have much lower sensitivity to 
diagnose diabetes than the 2-hour post-glucose value [23]. In a study of 11 Asian cohorts, more than half of the diabetic subjects had isolated postchallenge 
hyperglycemia [24]. In a study in China, 46.6% of the participants with undiagnosed diabetes (44.1% of the men and 50.2% of the women) had isolated 
increased 2-hour plasma glucose levels after an OGTT [25]. Therefore, the need to identify postprandial hyperglycemia seems especially relevant in Asian 
populations.
c Diabetes in Pregnancy Study Group in India (DIPSI) Guideline [8].
d Latin America Study Group [26].
e Women with a past history of GDM or women with glycosuria of 2+ or above on one occasion or of 1+ or above on two or more occasions (as detected by 
reagent strip testing during routine prenatal care in the current pregnancy).
f BMI above 30 (calculated as weight in kilograms divided by height in meters squared), previous macrosomic baby weighing 4.5 kg or above, family history of 
diabetes, first-degree relative with diabetes, minority ethnic family origin with a high prevalence of diabetes.
g National Institute for Health and Care Excellence (NICE) [27].

Diagnosing	Gesta1onal	Diabetes	
Mellitus	



Nutritional therapy 
 M. Hod et al. / International Journal of Gynecology and Obstetrics 131 S3 (2015) S173–S211 S195

7.5.1.1. Glyburide
This is a second generation sulfonylurea. Its transfer across the 

placental barrier was first evalu ated in single-cotyledon placental 
models, wherein no significant transfer of glyburide was found, 
even when maternal glyburide concentrations were much higher 
than the therapeutic con cen trations [99,100]. Following these 
observations, Langer et al. [101] conducted an RCT to compare 
the efficacy and safety of glyburide (n=201) and insulin (n=203) 
in the management of women with GDM. This study found no 
differences in the rate of maternal and neonatal adverse outcomes 
between the glyburide and insulin treated groups, as well as 
no detection of glyburide in cord blood. Furthermore, glycemic 
control and pregnancy outcomes were comparable.

Other studies [102,103] suggested that glyburide may be 
actively transported from fetus to mother and that the fetus 
may be exposed to about 9%−70% of the maternal concentration. 

Subsequently, these observations were confirmed in a series of 
clinical studies evaluating the outcome of infants born to mothers 
receiving glyburide during the second and third trimesters for 
GDM [104–107] as well as for T2DM [108]. A recent systematic 
review and meta-analysis [109] shows that comparing glyburide 
treatment with insulin results in about 100 g higher birth weight, 
two-fold higher neonatal hypoglycemia, and more than two-fold 
higher macrosomia in the glyburide group. The magnitude of the 
difference in these outcomes is relevant for clinical practice.

In head-to-head comparison between metformin and gly-
buride, the former was associated with less maternal weight 
gain (pooled mean difference −2.06 kg [95% CI, −3.98 to −0.14]), 
lower birth weight (pooled mean difference −209 g [95% CI, −314 
to −104]), less macrosomia (pooled risk ratio 0.33 [95% CI, 0.13 to 
0.81]), and fewer LGA newborns (pooled risk ratio 0.44 [95% CI, 
0.21 to 0.92]). The average treatment failure was 26.8% (48/179) 

Box 9
Recommendations for nutrition therapy in women with gestational diabetes mellitus.

Recommendations Resource setting Strength of recommendation 
and quality of evidence

We recommend that the following principles should be adhered for all pregnant 
women with diabetes:

• Design an appropriate diet with respect to prepregnancy BMI, desired body 
weight, physical activity, habits, and personal and cultural preferences.

• Provide routine follow-up and diet adjustments throughout pregnancy to 
achieve and maintain treatment goals.

• Offer training, education, support, and follow-up by a qualifi ed dietician 
experienced in care of women with diabetes. Issues for discussion 
include: weight control, food records, carbohydrate counting, prevention of 
hypoglycemia, healthy foods, and physical activity.

All 1|!!""

We suggest that caloric intake be calculated based on prepregnancy BMI and 
desirable weight gain as follows:

• 35í40 kcal/kg desirable body weight for underweight women

• 30í35 kcal/kg desirable body weight for normal weight women

• 25í30 kcal/kg desirable body weight for overweight women

All 2|!!""

We recommend limiting carbohydrate intake to 35%–45% of total calories, with 
a minimum of 175 g carbohydrate per day, distributed in three small-to-moderate 
sized meals and 2í4 snacks.

All 1|!!!"

For obese women, caloric intake may be reduced by 30%, but not below 
1600í1800 kcal/d

All 2|!!""

For women with diabetic nephropathy, protein may be lowered to 0.6í0.8 g/kg 
ideal body weight 

All 2|!"""

Box 10
Recommendations for physical activity in women with gestational diabetes mellitus.

Recommendations Resource setting Strength of recommendation 
and quality of evidence

We suggest that appropriate, personally adapted, physical activity be 
recommended for all women with diabetes:

• Planned physical activity of 30 min/day

• Brisk walking or arm exercises while seated in a chair for 10 min after each 
meal.

• Women physically active prior to pregnancy should be encouraged to 
continue their previous exercise routine.

All 2|!!""



 M. Hod et al. / International Journal of Gynecology and Obstetrics 131 S3 (2015) S173–S211 S195

7.5.1.1. Glyburide
This is a second generation sulfonylurea. Its transfer across the 

placental barrier was first evalu ated in single-cotyledon placental 
models, wherein no significant transfer of glyburide was found, 
even when maternal glyburide concentrations were much higher 
than the therapeutic con cen trations [99,100]. Following these 
observations, Langer et al. [101] conducted an RCT to compare 
the efficacy and safety of glyburide (n=201) and insulin (n=203) 
in the management of women with GDM. This study found no 
differences in the rate of maternal and neonatal adverse outcomes 
between the glyburide and insulin treated groups, as well as 
no detection of glyburide in cord blood. Furthermore, glycemic 
control and pregnancy outcomes were comparable.

Other studies [102,103] suggested that glyburide may be 
actively transported from fetus to mother and that the fetus 
may be exposed to about 9%−70% of the maternal concentration. 

Subsequently, these observations were confirmed in a series of 
clinical studies evaluating the outcome of infants born to mothers 
receiving glyburide during the second and third trimesters for 
GDM [104–107] as well as for T2DM [108]. A recent systematic 
review and meta-analysis [109] shows that comparing glyburide 
treatment with insulin results in about 100 g higher birth weight, 
two-fold higher neonatal hypoglycemia, and more than two-fold 
higher macrosomia in the glyburide group. The magnitude of the 
difference in these outcomes is relevant for clinical practice.

In head-to-head comparison between metformin and gly-
buride, the former was associated with less maternal weight 
gain (pooled mean difference −2.06 kg [95% CI, −3.98 to −0.14]), 
lower birth weight (pooled mean difference −209 g [95% CI, −314 
to −104]), less macrosomia (pooled risk ratio 0.33 [95% CI, 0.13 to 
0.81]), and fewer LGA newborns (pooled risk ratio 0.44 [95% CI, 
0.21 to 0.92]). The average treatment failure was 26.8% (48/179) 

Box 9
Recommendations for nutrition therapy in women with gestational diabetes mellitus.

Recommendations Resource setting Strength of recommendation 
and quality of evidence

We recommend that the following principles should be adhered for all pregnant 
women with diabetes:

• Design an appropriate diet with respect to prepregnancy BMI, desired body 
weight, physical activity, habits, and personal and cultural preferences.

• Provide routine follow-up and diet adjustments throughout pregnancy to 
achieve and maintain treatment goals.

• Offer training, education, support, and follow-up by a qualifi ed dietician 
experienced in care of women with diabetes. Issues for discussion 
include: weight control, food records, carbohydrate counting, prevention of 
hypoglycemia, healthy foods, and physical activity.

All 1|!!""

We suggest that caloric intake be calculated based on prepregnancy BMI and 
desirable weight gain as follows:

• 35í40 kcal/kg desirable body weight for underweight women

• 30í35 kcal/kg desirable body weight for normal weight women

• 25í30 kcal/kg desirable body weight for overweight women

All 2|!!""

We recommend limiting carbohydrate intake to 35%–45% of total calories, with 
a minimum of 175 g carbohydrate per day, distributed in three small-to-moderate 
sized meals and 2í4 snacks.

All 1|!!!"

For obese women, caloric intake may be reduced by 30%, but not below 
1600í1800 kcal/d

All 2|!!""

For women with diabetic nephropathy, protein may be lowered to 0.6í0.8 g/kg 
ideal body weight 

All 2|!"""

Box 10
Recommendations for physical activity in women with gestational diabetes mellitus.

Recommendations Resource setting Strength of recommendation 
and quality of evidence

We suggest that appropriate, personally adapted, physical activity be 
recommended for all women with diabetes:

• Planned physical activity of 30 min/day

• Brisk walking or arm exercises while seated in a chair for 10 min after each 
meal.

• Women physically active prior to pregnancy should be encouraged to 
continue their previous exercise routine.

All 2|!!""

" 		FIGO	recognizes	that	nutri1on	counseling	and	physical	
ac1vity	are	the	primary	tools	in	the	management	of	GDM.	

" FIGO	recommends	that	women	with	GDM	receive	prac1cal	
nutri1on	educa1on	and	counseling	that	empowers	them	
to	choose	the	right	quan1ty	and	quality	of	food.	

" 	Women	with	GDM	must	be	repeatedly	advised	to	con1nue	
the	same	healthy	ea1ng	habits	aoer	delivery	to	reduce	the	
risk	of	future	T2DM.	



Management	of	hyperglycemia	during	
pregnancy	

S192 M. Hod et al. / International Journal of Gynecology and Obstetrics 131 S3 (2015) S173–S211 

monitoring at rotating times.” In an observational study, Langer 
et al. [28] requested patients to test themselves seven times a 
day (although they actually tested themselves at a mean of 4.2 
times a day). Guidelines are also equivocal. The National Institute 
for Health and Care Excellence (NICE) suggests that personnel 
should “advise women who need intensification of hypoglycemic 
therapy to increase the frequency of self-monitoring to include 
fasting and a mixture of pre- and post-prandial levels” [29]. 
ACOG states [1] “There is insufficient evidence concerning the 
optimal frequency of blood glucose testing of GDM. Based on 
the data available the general recommendation is four-times 
daily glucose monitoring performed at fasting and either at 
1-hour or 2-hour intervals after each meal. Once the patient’s 
glucose levels are well-controlled by her diet, the frequency of 
glucose monitoring can be modified.” In its 2015 clinical practice 
recommendations, the ADA encourages pre- and postprandial 
monitoring of blood glucose but does not recommend a specific 
frequency of testing [30].

The recommendations for glucose monitoring in women with 
GDM are shown in Box 5.

7.3. Targets of therapy

The main goal for treatment of GDM is to prevent adverse 
effects on the mother and fetus; the most important and proven 
factor to achieve this goal is reduction of glucose levels without 
undue hypoglycemia. This should be achieved throughout 
pregnancy and during labor and delivery. Attempts must be 
made to achieve glucose levels as close as possible to those seen 
in normal pregnancy.

7.3.1. Glucose control during pregnancy

Elevated glucose values, specifically postprandial glucose 
levels, are associated with adverse pregnancy outcomes in 
patients with hyperglycemia in pregnancy [31–33]. Data suggest 
that postprandial glucose levels are more closely associated with 
macrosomia than fasting glucose levels [34,35]. No controlled 
study has, as yet, established the optimal plasma glucose level(s) 
to prevent increased fetal risk.

7.3.2. Glucose control during labor and delivery

Neonatal hypoglycemia develops as a consequence of the 
heightened fetal insulin response to cope with transplacental 
transfer of high maternal glucose. After delivery, the sudden 
decrease in glucose supply to the newborn in the midst of high 
insulin levels of fetal origin results in hypoglycemia [35,36]. 
Several observational trials have studied the correlation between 
glucose levels during labor and neonatal outcomes [37–43]. 

There is general agreement that maternal hyperglycemia during 
labor and delivery is associated with neonatal hypoglycemia, 
in both GDM [37] and T2DM [38–41]. Other reports show that 
maternal hyperglycemia during labor is also associated with 
birth asphyxia and nonreassuring fetal heart rate tracings [42,43]. 
In women with type 1 diabetes (T1DM) it has been shown that 
targeting maternal glucose levels in the range of 4.0−7.0 mmol/L 
(72−126 mg/dL) during labor is associated with a lower risk of 
maternal hypoglycemia than lower target levels [44]. In addition, 
these levels during labor and delivery are helpful in reducing 
the incidence of neonatal hypoglycemia, birth asphyxia, and 
nonreassuring heart rate tracings. Glycemic targets for women 
with GDM are given in Box 6.

7.3.3. Weight gain

The epidemic of obesity adversely affects the health of 
an entire population, but has important consequences for 
pregnancy and postpartum outcomes [45]. Overweight and obese 
women before pregnancy are at an increased risk for pregnancy 
complications including diabetes, hypertensive complications, 
stillbirth, and increased risk for cesarean delivery. The Institute 
of Medicine (IOM) has published recommendations for weight 
gain during pregnancy, based on prepregnancy body mass index 
[46]. There is no evidence for recommendations for weight gain 
specific to pregnancies complicated by diabetes. According to 
IOM guidelines for weight-appropriate and underweight women, 
to ensure normal infant birth weight a recommended weight 
gain with no restriction in caloric intake is recommended. For 
overweight and obese women there is no consensus regarding 
caloric intake and weight gain during pregnancy. Some evidence 
suggests that weight reduction may be appropriate [47], whereas 
other studies indicate that in overweight and obese women, 
weight loss or gain of less than or equal to 5 kg during pregnancy 
is associated with an increased risk of SGA and decreased 
neonatal fat mass, lean mass, and head circumference [48]. 
Recommendations for weight gain during pregnancy and during 
pregnancy in women with GDM are given in Boxes 7 and 8.

7.4. Lifestyle modification

7.4.1. Nutritional therapy

Nutritional therapy includes an individualized food plan to 
optimize glycemic control. It should be based on personal and 
cultural eating habits, physical activity, blood glucose measure-
ments, and the expected physiological effects of pregnancy on the 
woman and her fetus. Medical nutritional therapy in pregnancy 
can be described as “a carbohydrate-controlled meal plan that 
promotes adequate nutrition with appropriate weight gain, 

Box 5
Recommendations for glucose monitoring in women with gestational diabetes mellitus.

Recommendations Resource setting Strength of recommendation 
and quality of evidence

Self-monitoring of blood glucose is recommended for all pregnant women with 
diabetes, 3í4 times a day:

• Fasting: once daily, following at least 8 hours of overnight fasting

• Postprandial: 2-3 times daily, 1 or 2 hours after the onset of meals, rotating 
meals on different days of the week

All 2|!!""

Self-monitoring of blood glucose is recommended for all pregnant women with 
diabetes at least once daily, with documented relation to timing of meal

Low 2|!"""

“There	is	insufficient	evidence	concerning	the	op1mal	frequency	of	blood	glucose	tes1ng	of	
GDM.	Based	on	the	data	available	the	general	recommenda1on	is	four-1mes	daily	glucose	
monitoring	performed	at	fas1ng	and	either	at	1-hour	or	2-hour	intervals	aoer	each	meal.		
Once	the	pa1ent’s	glucose	levels	are	well-controlled	by	her	diet,	the	frequency	of	glucose	
monitoring	can	be	modified.	
	In	its	2015	clinical	prac1ce	recommenda1ons,	the	ADA	encourages	pre-	and	postprandial	
monitoring	of	blood	glucose	but	does	not	recommend	a	specific	frequency	of	tes1ng.”	
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normoglycemia, and the absence of ketosis” [49]. Nutritional 
intervention for diabetes, specifically pregnancy complicated 
with diabetes, is consistently considered a fundamental treat-
ment modality [50–53]. It is the first-line therapy in all women 
diagnosed with GDM [54–55]. However, there is paucity of data 
to provide evidence-based recommendations for most of the 
nutrition interventions. Studies that have examined the impact of 
nutritional practice guidelines demonstrate improved metabolic 
control for T1DM and T2DM [56,57], as well as a positive impact 
on the metabolic goals of GDM [58].

7.4.2. Calories

Restricting calories has been a strategy for controlling weight 
gain, glucose levels, and avoiding macrosomia in women with 

GDM and their babies. Successful pregnancy outcomes have 
been reported within a wide range of caloric intake ranging from 
1500−2800 calories per day [59–64]. However, most studies 
were small sized, uncontrolled, and relied on self-reported 
dietary intakes. Existing data suggest that severe caloric 
restriction (less than 1500 calories/day or 50% restriction) 
increases ketonemia. This is of particular significance in women 
with T1DM in pregnancy where high levels of third trimester 
ketone bodies may impair mental development of the offspring 
[60]. Modest caloric restriction (1600−1800 calories/day, 33% 
reduction) does not lead to ketosis [65,66]. Daily energy intake 
of approximately 2050 calories in all BMI categories in women 
with GDM was reported to reduce weight gain, maintain 
euglycemia, avoid ketonuria, and achieve average birth weights 
of 3542 g [67,68].

Box 6
Recommendations for glycemic targets for gestational diabetes mellitus.a

Recommendations Resource setting Strength of recommendation 
and quality of evidence

Targets for glucose control during pregnancy:

• Fasting glucose <5.3 mmol/L (95 mg/dL)

• 1-hour postprandial <7.8 mmol/L (140 mg/dL)

• 2-hour postprandial <6.7 mmol/L (120 mg/dL) 

All 1|!!""

Educate to recognize and treat signs of hypoglycemia:

• Ingest 15 g of simple carbohydrate (sugar, rapidly absorbed tablets, 
sweetened liquids)

All 1|!!!!

Teach family members how to use the glucometer All 2|!!""

Target for glucose control during labor and delivery:

• 4–7 mmol/L (72í126 mg/dL)

All 1|!!!!

a Source: American Diabetes Association [30].

Box 8
Recommendations for weight gain during pregnancy with diabetes.a

Recommendations Resource setting Strength of recommendation 
and quality of evidence

Institute of Medicine revised guidelines for weight gain during pregnancy All 2|!!""

Weight reduction for obese and overweight women prior to pregnancy All 1|!!!!

a Source: Institute of Medicine [46].

Box 7
Institute of Medicine recommendations for weight gain during pregnancy.a

Prepregnancy body mass indexb Total weight gain, Kg Mean (range) rates of weight gain at the 
second and third trimester, kg/weeks)

Underweight <18.5 12.5í18 0.51 (0.44í0.58)

Normal weight 18.5í24.9 11.5í16 0.42 (0.35í0.50)

Overweight 25.0í29.9 7í11.5 0.28 (0.23í0.33)

Obese �30.0 5í9 0.22 (0.17í0.27)

a Source: Institute of Medicine [46].
b BMI calculated as weight in kilograms divided by the height in meters squared.
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Regular soluble human insulin and neutral protamine 
Hagedorn (NPH) human insulin are commonly used for treating 
diabetes during pregnancy. However, the action of regular human 
insulin is too slow to control peak postprandial blood glucose. 
However, lower postprandial maternal glucose concentrations 
with rapid-acting insulin analogs have not been associated with 
a diminution in adverse maternal, fetal, or perinatal outcomes. 
Although NPH is considered as intermediate acting insulin 
[132], its basal insulin action in pregnant women may require 
2−3 daily injections. Consequently, the risk of hypoglycemia is 
increased, particularly at night. These disadvantages in human 
insulin can be overcome by the use of short-acting (lispro and 
aspart) and long-acting (detemir and glargine) insulin analogues, 
or continuous insulin infusion in a pump.

7.5.2.1. Insulin lispro
Transplacental transport of lispro appears to be minimal 

[133–135], and without documented teratogenic effects [136] 
or adverse maternal outcome [137,138]. Women receiving lispro 
were reported to have a significantly lower area under the curve 
for glucose, insulin, and C-peptide compared with women 
treated with regular human insulin [139–142] and similar 
pregnancy outcomes [143,144].

7.5.2.2. Insulin aspart
Pettitt et al. [145] were the first to compare the efficacy of 

insulin aspart with that of regular human insulin in 15 women 
with GDM, demonstrating improved glycemic control with 
insulin aspart. The Insulin Aspart Pregnancy Study Group 
conducted the largest evaluation to date of insulin aspart use in 
pregnancy. A total of 322 women with T1DM were randomized 
to receive either insulin aspart or regular insulin. The rates of 
major congenital malformations [146], maternal and cord blood 
levels of insulin antibodies [147], hypoglycemic events, and 
pregnancy outcomes were comparable, while glycemic control 

was improved in the group receiving insulin aspart [148]. Based 
on the results of this study, the FDA changed the pregnancy use 
warning from category C to category B.

7.5.2.3. Insulin detemir
Insulin detemir is a long-acting insulin analogue that was 

first evaluated in pregnancy involving 10 women with T1DM 
treated throughout pregnancy [149]. No adverse maternal or 
neonatal effects were documented. Several RCTs in nonpregnant 
women have shown that, compared with NPH insulin, detemir 
is associated with a lower rate of hypoglycemia and less weight 
gain [150–152]. In 2014, a large RCT compared insulin detemir 
with human NPH insulin, and demonstrated its efficacy and safety 
during pregnancy in women with T1DM [153]. No specific safety 
issues were identified [154]. Use in GDM has not been specifically 
investigated but is expected to have the same efficacy and safety 
as demonstrated in pregnant women with T1DM [155].

7.5.2.4. Insulin glargine
There is paucity of data on the use of insulin glargine during 

pregnancy. From the limited studies, however, it appears to be 
safe and well tolerated [156,157].

7.5.2.5. Recommendations for insulin treatment
Recommendations for insulin treatment in women with GDM 

are given in Box 12.
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Box 11
Recommendations for pharmacological treatment in women with gestational diabetes mellitus.

Recommendations Resource setting Strength of recommendation 
and quality of evidence

Insulin, glyburide, and metformin are safe and effective therapies for GDM 
during the second and third trimesters, and may be initiated as fi rst-line 
treatment after failing to achieve glucose control with lifestyle modifi cation. 
Among OADs, metformin may be a better choice than glyburide [109].

All 2|!!""

Insulin should be considered as the fi rst-line treatment in women with GDM who 
are at high risk of failing on OAD therapy, including some of the following factors 
[129]:

• Diagnosis of diabetes <20 weeks of gestation

• Need for pharmacologic therapy >30 weeks

• Fasting plasma glucose levels >110 mg/dL

• 1-hour postprandial glucose >140 mg/dL

• Pregnancy weight gain >12 kg

High 2|!!""

Box 12
Recommendations for insulin treatment in women with gestational diabetes mellitus.

Recommendations Resource setting Strength of recommendation 
and quality of evidence

The following insulins may be considered safe and effective treatment during 
pregnancy: regular insulin, NPH, lispro, aspart and detemir.

All 1|!!!"

Pharmacological	treatment	
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Fetal and maternal outcomes are directly correlated with 
the degree of maternal glycemic control. The primary goal of 
treatment for pregnancies complicated by diabetes is to ensure 
as close to normal outcome as possible for the mother and 
offspring by controlling maternal hyperglycemia.

7.1. Prenatal supervision

There is no evidence to support a particular protocol of 
prenatal care and monitoring for women with diabetes. The 
recommendations in Box 1 are based on the ACOG practice 
bulletin [1], as well as consensus on clinical practice.

7.1.1. Fetal sonographic assessment

Monitoring fetal growth is both challenging and inaccurate, 
with a ±15% error margin. Since fetal macrosomia is the most 
frequent complication of diabetes, special effort should be 
directed toward its diagnosis and prevention. Recommendations 
for fetal growth assessment are shown in Box 2.

7.1.2. Fetal well-being

Fetal assessment can be achieved by a fetal kick count, 
biophysical profile, and cardiotocography (nonstress test). 
There is no high-quality evidence to support a particular follow-
up protocol. However, it is assumed that with reassuring fetal 
well-being, pregnancy prolongation to term can be achieved [1]. 
Recommendations for assessment of fetal well-being are shown 
in Box 3.

7.1.3. Timing and mode of delivery

Maternal hyperglycemia and macrosomia are associated 
with increased risk of intrauterine fetal death and other adverse 
outcomes. Therefore, induction of labor may be considered 
at 38−39 weeks, although there is no good-quality evidence 
to support such an approach. Thus, some guidelines suggest 
that a pregnancy with good glycemic control and a seemingly 
appropriate estimated weight for gestational age fetus ought 
to continue until 40−41 weeks [2–4]. Given the significantly 
greater risk of shoulder dystocia at any birthweight above 3750 
g for babies of women with diabetes, consideration may be given 
to elective cesarean delivery when the best estimate of fetal 
weight exceeds 4000 g [5–10] (Figure 4). Recommendations for 
timing and mode of delivery in women with GDM are shown 
in Box 4.

7. Management of hyperglycemia during pregnancy

• FIGO recognizes that management of diabetes in pregnancy 
should be made in accord with available national resources 
and infrastructure, even without high-quality evidence, as 
it is preferable to the alternative of no or poor care.

Box 1
Recommendations for prenatal supervision in women with gestational diabetes mellitus.

Recommendations Resource setting Strength of recommendation 
and quality of evidence

Routine prenatal care should include visits to:

• Healthcare professionals skilled in care of women with diabetes in pregnancy 
(obstetrician, perinatologist, diabetologist, diabetes educator, nutritionist etc): 
1í3 weeks as needed

• Nurse: Weight, blood pressure, dipstick urine protein: 1-2 weeks as needed 

High 1|!"""

Prenatal follow-up determined locally according to available resource:

• A minimum of monthly check-ups with a healthcare provider knowledgeable 
in diabetes in pregnancy 

Mid and Low 2|!"""

Box 2
Recommendations for fetal growth assessment in women with gestational diabetes mellitus.

Recommendations Resource setting Strength of recommendation 
and quality of evidence

Clinical and sonographic growth assessments every 2í4 weeks from diagnosis 
until term 

High 1|!"""

Periodic clinical and sonographic growth assessments from diagnosis until term Mid and Low 2|!"""

Box 3
Recommendations for fetal well-being surveillance in women with gestational diabetes mellitus.

Recommendations Resource setting Strength of recommendation 
and quality of evidence

Use cardiotocography and/or biophysical profi le or kick-count as indicated 
according to local protocol

All 1|!"""

Management	of	hyperglycemia	during	
pregnancy	
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1í3 weeks as needed

• Nurse: Weight, blood pressure, dipstick urine protein: 1-2 weeks as needed 

High 1|!"""

Prenatal follow-up determined locally according to available resource:

• A minimum of monthly check-ups with a healthcare provider knowledgeable 
in diabetes in pregnancy 

Mid and Low 2|!"""

Box 2
Recommendations for fetal growth assessment in women with gestational diabetes mellitus.

Recommendations Resource setting Strength of recommendation 
and quality of evidence

Clinical and sonographic growth assessments every 2í4 weeks from diagnosis 
until term 

High 1|!"""

Periodic clinical and sonographic growth assessments from diagnosis until term Mid and Low 2|!"""

Box 3
Recommendations for fetal well-being surveillance in women with gestational diabetes mellitus.

Recommendations Resource setting Strength of recommendation 
and quality of evidence

Use cardiotocography and/or biophysical profi le or kick-count as indicated 
according to local protocol

All 1|!"""

Management	of	hyperglycemia	during	
pregnancy	
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7.2. Glucose measurements

Blood glucose control can be evaluated in one of three ways: 
glycosylated hemoglobin (HbA1c), self-monitoring of blood 
glucose, or continuous glucose monitoring.

7.2.1. HbA1c

This test reflects the average glucose level in the three months 
prior to measurement. It is correlated with the risk of congenital 
malformations, not to any other adverse pregnancy outcomes. 
It is best used for pregnancy planning and prenatal follow-up in 
cases of diabetes in pregnancy. HbA1c does not replace the OGTT 
for the diagnosis of GDM. However, in women with GDM, HbA1c 
may be used to verify the reliability of their self-monitored 
glucose reports [11,12].

7.2.2. Self-monitoring of blood glucose

Self-monitoring of capillary glucose is achieved by multiple 
daily measurements of capillary blood glucose with a handheld 
glucometer. It only provides glucose values at the time of 
measurement and misses in between hyper/hypoglycemic 
events. Multiple studies have shown the utility of self-monitoring 
of blood glucose in achieving tight glycemic control to reduce 
pregnancy complications [13–16].

7.2.3. Continuous glucose monitoring

The device consists of a subcutaneous enzymatic sensor 
attached to a nonimplanted transmitter that sends readings 
to a receiver and provides numerous automated readings of 
interstitial tissue glucose, calibrated to reflect plasma glucose. 
The continuous measurement enables detection of virtually 
all glucose fluctuations and helps modify treatment [17–19]. 
Continuous glucose monitoring may help achieve a small HbA1c 
reduction in a nonpregnant population [20,21]. It can detect high 
postprandial blood glucose levels and nocturnal hypoglycemia 
[22,23]. However, no clear maternal or neonatal benefits have 
been reported during pregnancy in women with GDM [24,25].

7.2.4. Recommendations for glucose monitoring in women with GDM

The issue of the optimal daily frequency and timing in 
relationship to a meal for checking blood glucose in women 
with GDM remains unresolved. There is no “evidence” from 
a randomized controlled trial (RCT) to support any specific 
frequency. In the two RCTs for the management of GDM, the 
study by Landon et al. [26] stated that patients were instructed to 
test themselves fasting and 2 hours postprandial, without stating 
how often they should test throughout the day; the ACHOIS study 
[27] recommended that patients should monitor their home 
blood glucose levels initially four times a day and then used “daily 

Box 4
Recommendations for timing and mode of delivery in women with gestational diabetes mellitus.

Recommendations Resource setting Strength of recommendation 
and quality of evidence

As per local protocol or as suggested in Figure 4 All 2|!"""

38−39 weeks 

3800−4000 g or large 
for gestational age 

<3800 g or 
appropriate for
gestational age 

 
>4000 g 

Poor control 
Poor compliance 
Previous stillbirth 
Vascular disease 

Yes 

No

Continue to 40−41 
weeks

Induce labor Offer elective 
cesarean delivery

Figure 4 Timing of delivery in women with gestational diabetes mellitus and diabetes in pregnancy.



FIGO	supports	the	concept	that	the	postpartum	period	
in	women	with	GDM	provides	an	important	plarorm	to	
ini1ate	early	preven5ve	health	for	both	the	mother	
and	the	child	who	are	both	at	a	heightened	risk	for	
future	obesity,	metabolic	syndrome,	diabetes,	
hypertension,	and	cardiovascular	disorders.	

The	glycemic	status	should	be	re-evaluated	with	a	75-g	
oral	OGTT	at	6−12	weeks	aoer	delivery	

Women	should	be	advised	to	maintain	a	healthy	
lifestyle	with	an	appropriate	diet,	regular	exercise,	and	
normal	body	weight.	



FIGO INITIATIVE ON 
GESTATIONAL DIABETES

1 of 4

FIGO recommends that hyperglycemia/
Gestational Diabetes Mellitus (GDM) be 

considered a global health priority

Hyperglycemia 
is one of the 
most common 
medical 
conditions 
women encounter 
during pregnancy

• Leading causes of maternal mortality
• Higher incidence of maternal morbidity
• Higher incidence of perinatal and neonatal morbidity
• Later long term consequences for both mother and child 

PREGNANCY OFFERS 
A WINDOW OF 
OPPORTUNITY TO:
��Establish services
��Improve health
��Prevent intergenerational  
      transmission of non- 
      communicable diseases 

of the annual global deliveries

of the global diabetes burden 

of all cases of maternal and perinatal 
deaths and poor pregnancy outcomes 

live births occur to women with 
some form of hyperglycemia1 6in

84% of which are due to GDM

HYPERGLYCEMIA/GDM 
IS ASSOCIATED WITH: 

Low and middle income countries account for: 

85%
80%
90%

Given the link between hyperglycemia in pregnancy, 
poor pregnancy outcome, and future risk of diabetes 
in both mother and offspring, a focus on prevention, 
screening, early diagnosis and managing 
hyperglycemia in pregnancy is needed globally

GDM 
IS ON 

THE RISE 
GLOBALLY

TO WORK TOWARDS 
ACHIEVING 
SUSTAINABLE 
DEVELOPMENT GOAL 
(SDG) 3

Taken from The International Federation of Gynecology and Obstetrics (FIGO) Initiative on Gestational Diabetes Mellitus: A Pragmatic Guide for Diagnosis, Management, and Care. 
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FIGO recommends universal testing—all pregnant 
women should be tested for hyperglycemia during 

pregnancy using a one-step procedure

WHY TEST DURING PREGNANCY?
� Maternal and newborn outcomes depend on maternal glycemic control 

� Testing is the only route to diagnosis and management

� Testing only women with ‘risk factors’ will miss half of the 
        women with GDM

� Accounting for long term benefits and outcomes show that 
        universal testing is cost effective

Diagnosis is best using 
lab results of VENOUS 
PLASMA SAMPLES 
but using a plasma 
calibrated HAND 
HELD GLUCOMETER 
is also acceptable 

Pragmatic guides for testing, 
diagnosis and management must 
be based on each country’s available:

All countries have an 
obligation to implement 
the best testing and 
management practices 
they can!

PRIORITY COUNTRIES: 
India, China, Nigeria, Pakistan, Indonesia, 
Bangladesh, Brazil and Mexico

SUCCESSFUL DIAGNOSIS

Finances

Human 
Resources

Infrastructure
Resources

Use
WHO

diagnosis
criteria

These 8 countries 
account for 55% of 

global live births and 
55% of the global 

burden of diabetes

Taken from The International Federation of Gynecology and Obstetrics (FIGO) Initiative on Gestational Diabetes Mellitus: A Pragmatic Guide for Diagnosis, Management, and Care. 

Int J Gynecol Obstet 2015;131(Suppl 3):S173-212. The FIGO GDM Initiative (Phase 1) was funded with an unrestricted educational grant from Novo Nordisk.
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FIGO recommends that all countries provide 
the best GDM management possible given 

available resources

Baby well-being should be 
assessed through a simple 
fetal kick count technique or 
when resources are available 
through biophysical profile 
including cardiotocography

Post-delivery the newborn must 
be carefully observed for respiratory 
distress and hypoglycemia

Nutrition counselling and physical 
activity are KEY to reduce risk of 
future obesity, type 2 diabetes, and 
cardiovascular diseases

If lifestyle modification alone fails to 
achieve glucose control, metformin, 
glyburide, or insulin are safe and 
effective treatment options

ANTENATAL 

CARE with 
a GDM trained 

healthcare 
provider 

SELF-

MONITORING 

BLOOD GLUCOSE 

for all pregnant 
women with 

diabetes 

Frequent 
FOLLOW 

UP 

Aims: LIFESTYLE  MANAGEMENT 

PHARMACOLOGICAL MANAGEMENT 

Pregnancy with good 
glycemic control and 
appropriate size fetus 
can continue until

Elective cesarean 

delivery may be 
recommended if 
fetal weight exceeds 

40-41 
weeks

4000 
grams

Fetal sonographic assessment can 
help determine size of the baby and 
diagnose fetal macrosomia (the most 
frequent complication of GDM)

Taken from The International Federation of Gynecology and Obstetrics (FIGO) Initiative on Gestational Diabetes Mellitus: A Pragmatic Guide for Diagnosis, Management, and Care. 

Int J Gynecol Obstet 2015;131(Suppl 3):S173-212. The FIGO GDM Initiative (Phase 1) was funded with an unrestricted educational grant from Novo Nordisk.
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FIGO recommends using the postpartum 
period for increased engagement to improve 

health for mother and child

The postpartum period is an 
important platform to initiate 
early preventive health for both 
the mother and the child who 
are both at higher risk of: 

Increase 
acceptance 
and access to 
preconception 
services

Universal pre-conception 
screening for malnutrition, 
anemia, overweight and obesity, 
hypertension, diabetes and 
thyroid dysfunction 

Obstetricians to link with 
other healthcare providers to 
support postpartum follow-up 
through child vaccination/ 
regular health visits  

POSTPARTUM AIMS

 AIMS FOR PRECONCEPTION & INTER-PREGNANCY INTERVALS

Early 
DETECTION 
of infections

SUPPORT 
of 

breastfeeding 

RETEST all women 
with GDM at 6-12 

weeks postpartum

Future 
blood glucose 

TESTS 

ADVICE on 
pregnancy 

spacing

Both lifestyle intervention and metformin 
can be effective in delaying or preventing 
diabetes in women with impaired glucose 
tolerance and a history of GDM

• Future Obesity 

• Metabolic Syndrome 

• Diabetes 

• Hypertension 

• Cardiovascular   
   Disorders 

Taken from The International Federation of Gynecology and Obstetrics (FIGO) Initiative on Gestational Diabetes Mellitus: A Pragmatic Guide for Diagnosis, Management, and Care. 

Int J Gynecol Obstet 2015;131(Suppl 3):S173-212. The FIGO GDM Initiative (Phase 1) was funded with an unrestricted educational grant from Novo Nordisk.
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Hereby Declare 
 

That maternal obesity and HIP is a significant public health challenge impacting 
maternal, newborn and child health and the future burden of type 2 diabetes and 
cardio metabolic disorders globally and in Europe. 
 
That until and unless urgent action is taken to systematically address the issue, it 
has the potential to undo the gains in maternal and newborn health and worsen 
the ongoing diabetes and obesity epidemic. 
 
That focusing on maternal obesity and HIP provides a unique opportunity to 
integrate services, to lower traditional maternal and peri natal morbidity and 
mortality indicators and address inter-generational prevention of NCDs such as 
obesity, diabetes, hypertension, CVD and stroke 
 
That we resolve to address the challenges posed by the rising rates of 
hyperglycemia in pregnancy and maternal obesity and to convert them into 
opportunities for improved health outcome for mothers and the future generation 
of Europeans. 
 
And to this effect,  
 

We, Hereby Agree  
 
To undertake actions in our various capacities to support efforts to address the 
link between maternal health obesity and diabetes as a public health priority  
 
To accelerate the implementation of the FIGO GDM initiative 
(http://www.ijgo.org/issue/S0020-7292(15)X0015-4)	 in Europe, including by 
pursuing supportive policy actions and mobilizing resources for its 
implementation. 
 
To support efforts to increase public awareness about hyperglycemia in 
pregnancy and its impact on maternal and child health, encourage preconception 
counseling, antenatal care and post-natal follow up.  
 
To promote and celebrate a National GDM Awareness Day as an instrument to 
bring public attention and raise awareness of the problem 
 
To support and encourage task shifting, role based training to build capacity for 
prevention, early diagnosis, and treatment of HIP and continued engagement 
with the high risk mother child pair over a prolonged time period. 
 

Herby declare 
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To advocate for access to uninterrupted diagnostic supplies, medications and 
trained manpower for diagnosis and appropriate management for HIP at all levels 
of care at affordable costs keeping the pregnant women's convenience in mind.  
 
To ensure that as a minimum, all pregnant women in Europe attending health 
facilities are tested for hyperglycemia using a single-step procedure, as 
advocated by FIGO. 
  
To make all efforts to support post-partum follow up and engagement of the high 
risk mother child pair post-GDM pregnancy linked to the child's vaccination 
program by engaging and collaborating with other health care professionals.  
 
To help develop, support and carry out a robust research agenda that fuels both 
the discovery of new tools and procedures to improve point of care diagnostics, 
monitoring and management of HIP and the ability to engage, counsel and track 
the mother-child pair over the long term; as well as carry out operational research 
to improve collaboration and efficacy in existing programs, keeping in mind the 
health care delivery realities in different parts of Europe.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Barcelona, Spain	 March 2017	

Barcelona, March 2017 



Trasformare una situazione �
difficile in opportunità: �
la chiave per spezzare �

il circolo vizioso

	“All’inizio è stata dura, avevo troppa fame la notte. Col passare di mesi 
invece ho avuto una bellissima sorpresa: niente più fame ma piacere per i 
nuovi cibi (pasta e pane integrale, tanta verdura e legumi). Non ho più 
toccato cibi fritti e merendine confezionate di cui prima andavo ghiotta, ma 
soprattutto le mie glicemie si sono stabilizzate e ho raggiunto un peso 
forma ottimale: solo 6 Kg a 38 settimane! Non posso che essere felice . 
Continuerò questa dieta in allattamento e oltre perché come disse Winston 
Churchill ”Il successo non è definitivo e l’insuccesso non è fatale. L’unica 
cosa che conta davvero è il coraggio di continuare”. Grazie!”	R.F.	



Grazie per l’attenzione


