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DIABETES IN PREGNANCY: THE BEGINNING

The gloomy outlook for pregnant woman showing large

quantities of sugar (in the urine) become somewhat modified

when it was recognized that these case could be divided into

tow groups, based on the appearance of sugar before or

after the pregnancy began.

Bianchi, 2023



DEFINITIONS

All women with should, ideally, be screened
for undiagnosed hyperglycemia before

conception, or at least, in early pregnancy.

Gestational diabetes (GDM) :
• Diabetes detected for the first time during

pregnancy. 
• Some cases may be type 2 diabetes not known

before pregnancy.

Pre-gestational Diabetes (DM1 or DM2): 
• Diabetes diagnosed before conception

Bianchi, 2023



SCREENING FOR DIABETES IN PREGNANCY

All women should be screened
for undiagnosed hyperglycemia

before conception, or at least, in 
early pregnancy

Linee guida Ministero della Salute 2011 -Standard di cura del diabete SID-AMD 2018



UNDIAGNOSED TYPE 2 DIABETES DURING
PREGNANCY AND PERINATAL OUTCOMES

Lee D. Diabet Med 2020;37(10):1696-1704



PRE-GESTATIONAL DIABETES AND PREGNANCY
NATIONAL PREGNANCY IN DIABETES (NPID) 

Women with type 2 diabetes now make
up 54% of pregnancies,compared to 47% 

in 2014

NHS Digital -National Pregnancy in Diabetes (NPID) Audit Report 2020, 2021



PRE-GESTATIONAL DIABETES AND PREGNANCY

206,917 singleton live births Italy from 2010 to 
2018

 GDM in 21,613 pregnancies (10.46%)

 Type 2 diabetes in 606 (0.29%)

 Type 1 diabetes in 373 (0.18%)

Pre-gestationalType 2 Diabetes is more prevalent than Type 1 Diabetes

Gualdani E. Acta Diabetol 2021;58(9):1169-1176



DIABETES IN PREGNANCY: NEONATAL AND INFANT
OUTCOMES

C. Bianchi 2023



PRE-GESTATIONAL DIABETES AND PREGNANCY
OUTCOMES

206,917 singleton live births, Italy from 2010 to 2018: 

- GDM in 21,613 pregnancies (10.46%); 

- Type 2 diabetes in 606 (0.29%); 

- Type 1 diabetes in 373 (0.18%)

Neonatal complications are mostly associated with pre-gestational
diabetes (T1DM>T2DM)

Gualdani E. Acta Diabetol 2021;58(9):1169-1176



RISKS OF CONGENITAL ANOMALIES ACCORDING
TO DIFFERENT TYPES OF MATERNAL DIABETES
 Meta-analisysof 59 population-based studies with 80,437,056 participants

 2,407,862 (3.0%) had pre-gestational diabetes (PGDM) and 2,353,205 (2.9%) women had GDM

Zhang NT. PLoS Med 2022;19(2):e1003900

Congenital anomalies and 
heart defects are mostly

associated with pre-gestational
diabetes



CONGENITAL CARDIOPATHIES AND PREGESTATIONAL
DIABETES

T1D

T2D



EARLY PREGNANCY HBA1C AND SERIOUS ADVERSE
OUTCOMES (CONGENITAL ANOMALY & PERINATAL DEATH)

Congenital anomaly
By diabetes type and early pregnancy HbA1c

Serious adverse outcome
by diabetes type and early pregnancy HbA1c

*Includes all pregnancies during 2014-2020 with singleton live births and 
terminations at any gestation, stillbirths and miscarriages after 20weeks

Rates of major congenital anomaly and serious adverse
outcomes were lowest in women with early pregnancy

HbA1c≤ 48mmol/mol (6.5%) and highest with 
HbA1c>86mmol/mol (10%) NHS Digital -National Pregnancy in Diabetes (NPID) Audit Report 2020, 2021



PRE-GESTATIONAL DIABETES IN PREGNANCY: 
COMORBIDITIES

Dyslipidemia Overweight 
obesity

Hypertension
Diabetes 
chronic 

complications



CARE FOR WOMEN WITH PRE-GESTATIONAL
DIABETES

Newman C. Diabetes Res Clin Pract 2021;173:108685



PREGNANCY COMPLICATIONS AND MODE OF 
DELIVERY IN WOMAN WITH TYPE 1 DIABETES

PerssonM. Diabetes Care 2009;32(11):2005-9



ASPIRIN TO PREVENT PRE-ECLAMPSIA IN WOMAN AT
HIGH RISK

ADA. Diabetescare 2023; 46 
(Suppl1):S254–S266 
NICE guideline2015
Linee guida AIPE

Rolnik DL. N Engl J Med2017;377(7):613-622



PREGESTATIONAL DIABETES AND HPA

2024



PREGESTATIONAL DIABETES: DIFFERENCES IN OUTCOME

2024



CARE FOR WOMEN WITH PRE-GESTATIONAL
DIABETES



PREGESTATIONAL DIABETES AND SPINABIFIDA: 
POPULATION-BASED CASE-CONTROL STUDY

Mowla S. Birth Defects Res 2020;112(2):186-195



PRE-GESTATIONAL DIABETES AND PREGNANCY: 
PRECONCEPTION
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PRE-PREGNANCY CARE
Risk for congenital malformation Risk for perinatal mortality

Pre-pregnancy care for women with pre-gestational type 1 or type 2 diabetes mellitus
is effective in improving rates of congenital malformations, perinatal mortality



SWEET BABY 
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PREGNANCY PLANNING

CITRO ET AL 2023



CITRO ET AL 2023

PREGNANCY PLANNING



PRE-CONCEPTION CARE: GLUCOSE CONTROL,FOLIC ACID 
AND USE OF POTENTIALLY HARMFUL MEDICATIONS

Pregnancies with
Early HbA1c less than 48 mmol/mol

Pregnancies where 5 mg folic acid was
taken prior to last mestrual period

Women who were taking statins or ACE 
inhibitors/ARBs, or who were on adverse diabetes

medication at last mestrual period

NHS Digital -National Pregnancy in Diabetes (NPID) Audit Report 2020, 2021

Insufficient pre-conceptional care:
- HbA1 above target,
- low folic acid supplementation rates,
- up to 2% of women needing to take harmful drugs



GLYCEMIC TARGET IN PREGNANCY

SID-AMD 2018 –ADA. Diabetes care 2023; 46 (Suppl1):S254–S266 – NICE guideline 2015



CLINICAL TARGETS FOR CONTINUOUS GLUCOSE
MONITORING

Battelino T. Diabetes Care 2019;42(8):1593-1603



LATE PREGNANCY HBA1C AND NEONATAL
COMPLICATIONS

Large for gestational age Babies admitted to neonatal care

Preterm live births before 37 weeks Perinatal death

NHS Digital -National Diabetes Audit 2019–2020



INCIDENCE OF LGA IN WOMEN WITH DM1

 34 women D1T who delivered in Bg (3/2016 - 9/2020)

 18 (53%) neonates LGA

 Mean glycemia (CGM) during II and III trimester higher risk of LGA

 Not significant relation with A1c

 Time in range (63-140 mg/dl)       time above range (> 140 mg/dl) during third
trimester higher risk LGA

Dodesini - SID 2022



INCIDENCE OF LGA IN WOMEN WITH DM1

Maternal glycaemic levels are associated with incidence of large for gestational age neonates in type 1 diabetic women in pregnancy – Dodesini et al



TREATMENT MODEL

Metfromin

Diet

Maternal
education

Exercise

Fetal monitoring

Preconceptional
counselling



KEY POINTS

 Screening before conception, or at least, in early pregnancy

 P-GD in pregnancy is complex + additional risk factors

 Appropriate planning + optimization of glycemic control

 Adopt lifestyle changes

 Multidisciplinary team



THANK YOU
Dr.ssa Chiara Bosisio

MMF ASST Papa Giovanni XXIII



CHANGES IN THE GLYCEMIC PROFILES OF WOMEN WITH 
PRE-GESTATIONAL DIABETES DURING PREGNANCY

Murphy HR. Diabetes Care 2007; 30:2785–2791

Time in range

Time below range



METABOLIC CONTROL AT CONCEPTION AND 
DURING PREGNANCY

Prospective study in 33 centers in Italy
between 1999 and 2003

504 women with type 1 diabetes and 164 with 
type 2

Lapolla A. NutrMetabCardiovascDis2008;18(4):291-7



FOLIC ACID INTAKE ON THE ASSOCIATION AMONG
DIABETES MELLITUS, OBESITY, AND SPINABIFIDA

Parker SE. Am J ObstetGynecol2013;209(3):239.e1-8



SAFETY AND RISK OF COMMON DIABETES MEDICATION
BEFORE AND DURING PREGNANCY

A: safetouse; B: Insufficientevidenceaboutuse; C: Caution: harmfuldamage; D: Dengerous: toxicor teratogenic; X: 
Avoidin pregnancy



PRE-GESTATIONAL DIABETES AND PREGNANCY OUTCOMES IN TUSCANY

206,917 singleton live birthsin Tuscany, Italy from 2010 to 2018: 

- GDM in 21,613 pregnancies (10.46%); 

- Type 2 diabetes in 606 (0.29%); 

- Type 1 diabetes in 373 (0.18%)

Neonatal complications are mostly associated with pre-gestational diabetes (T1DM>T2DM)

Gualdani E. Acta Diabetol 2021;58(9):1169-1176



CGM-DERIVED METRICS IN PREGNANCY

CitroF, BertolottoA, Aragona M, Bianchi C. Unpublisheddata. 2023



CGM-DERIVED METRICS IN PREGNANCY AND RISK OF LGA BABIES

CitroF. Oralpresentationat 16thInternational Conference on Advanced Technologies & Treatments for Diabetes (ATTD)  



CGM-DERIVED METRICS IN PREGNANCY AND RISK OF LGA BABIES

Bi-hour mean glucose (mg/dl) at second trimester

Bi-hour mean glucose (mg/dl) at third trimester

CitroF. Oralpresentationat 16thInternational Conference on Advanced Technologies & Treatments for Diabete
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