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DIABETES IN PREGNANCY: THE BEGINNING
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DEFINITIONS

Gestational diabetes (GDM) :

* Diabetes detected for the first time during
pregnancy.
* Some cases may be type 2 diabetes not known

All women with should, ideally, be screened
before pregnancy.

for undiagnosed hyperglycemia before
conception, or at least, in early pregnancy.

Pre-gestational Diabetes (DM| or DM2):

* Diabetes diagnosed before conception

Bianchi, 2023



SCREENING FOR DIABETES IN PREGNANCY

=126 mg/dl Fasting plasma

glucose

afibaire

All women should be screened

for undiagnosed hyperglycemia

before conception, or at least, in
early pregnancy

Screening GDM

Refer to the

Diabetes Service

Linee guida Ministero della Salute 201 | -Standard di cura del diabete SID-AMD 2018



UNDIAGNOSED TYPE 2 DIABETES DURING

PREGNANCY AND PERINATAL OUTCOMES

Undiagnosed
type 2
GDM alone diabetes Undiagnosed type 2 diabetes vs. GDM alone

No. per No. per justed odds fully-adjust
No. 100 No. 100 ratio (95% Tatio (95% CI)* P- value**
e —
Maternal
Gestational hypertension/ 6146 9.3 239 13.5 1.53 (1.33, 1.75) <0.0001 1.56 (1.35, 1.79) <0.0001
pre-eclampsia
section 24 606 37.1 774 43.7 1.31 (1.19, 1.44)  <0.0001 1.33 (1.21, 1.46) <0.0001
Shoulder dystocia 1811 2.7 66 3.7 1.39 (1.09, 1.79) 0.0092 1.36 (1.06, 1.74) 0.0174
e PTIIL A
Perinatal mortality 307 0.5 28 1.6 3.44 (2.33, 5.08) <0.0001 3.37 (2.28, 4.98) <0.0001
Preterm <37 weeks gestation ) 6224 9.4 264 149 1.69 (1.48, 1.93) <0.0001 1.68 (1.47, 1.92) <0.0001
Preterm <34 weeks gestation /' 1359 2 62 3.5 1.72 (1.33, 2.23) <0.0001 1.70 (1.31, 2.21) <0.0001
9671 14.6 431 243 1.89 (1.69, 2.11) <0.0001 1.86 (1.66, 2.08) <0.0001
Respiratory distress syndrome 738 1.1 36 2 1.84 (1.31, 2.58) 0.0004 1.82 (1.30, 2.56) 0.0005
S T 3 7546 11.4 169 9.5 0.83 (0.71, 0.97) 0.0231 0.84 (0.71, 0.98) 0.0304
e for gestational age 8345 12.6 392 221 2.01 (1.80, 2.26) <0.0001 1.98 (1.76, 2.23) <0.0001
Congenital anomalies 2158 3.3 99 5.6 1.76 (1.43,2.17) <0.0001 1.77 (1.44, 2.17) <0.0001
Hyperbilirubinemia 4920 7.5 184 10.4 1.45 (1.24, 1.69) <0.0001 1.47 (1.26, 1.72) <0.0001
Neonatal hypoglycaemia 10 477 15.8 469 26.4 1.92 (1.73, 2.14)  <0.0001 1.90 (1.71, 2.12) <0.0001

GDM, gestations diabetes; NICU, neonatal intensive care unit.
*Adjusted for age group, income quintile, visited primary care physician, parity, ethnicity and recent immigration.
**P-value threshold should be 0.003 to allow for multiple testing.

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



PRE-GESTATIONAL DIABETES AND PREGNANCY

NATIONAL PREGNANCY IN DIABETES (NPID)

2014

EType 1 mType2

Numbers of women

Age at end of pregnancy (years)

BMI (Kg/m2)

2020

-0

B Typel mType?2

Type 1 diabetes Type 2 diabetes
(median & 10th-90th (median & 10th-90th
centile) centile)

4020 4920
30 (22 — 37) 34 (27 — 41)
14 (3 25) 3(0-10)
26.0 (21.2 — 34.0) 327 (24.8 — 42.7)

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

in 2014

Type 1

00

= minority ethnicities

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

s whita

Type 2

= hot known



PRE-GESTATIONAL DIABETES AND PREGNANCY

206,917 singleton live births Italy from 2010 to
2018

= GDMin 21,613 pregnancies (10.46%)
= Type 2 diabetes in 606 (0.29%)
= Type | diabetes in 373 (0.18%)

— T D T 20
No-diabetes

100 -
900

10 -

I 875

Pregestational diabetes rate per 1,00“*
MNo-diabetes population rate per 1,000

=]
g

2010 2011 2012 2013 2014 2015 2016 2017 2018
B Type 1 mType?2 Year of delivery

Pre-gestational Type 2 Diabetes is more prevalent than Type | Diabetes

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



DIABETES IN PREGNANCY: NEONATAL AND INFANT

OUTCOMES

Pre-gestational diabetes

10T e

MNeonata

Cardiomyopathy

hypoglycemia

Birth trauma

Respiratory

Cesarean

Obesity

sections

Congenital

malformations Diabetes

problems

Hyperbilirubinemia

Premacturi
remacurity Hypertensicon

Cognitive

C. Bianchi 2023



PRE-GESTATIONAL DIABETES AND PREGNANCY

OUTCOMES

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

-  GDMin 21,613 pregnancies (10.46%);
- Type 2 diabetes in 606 (0.29%);
- Type | diabetes in 373 (0.18%)

Type 1 diabetes Type 2 diabetes GDM

OR (95% CI)
a) Mothers’ characteristics or deliveries’ outcomes
Pregestational overweight/obesity (BMI > 30 kg/m?) 1.49 (1.02-2.17)* 0.35 (7.84-11.14)* 2.72(2.59-2.84)*
Migrant status 0.76 (0.56-1.03) 1.51(1.22-1.87)* 1.53 (1.48-1.59)*
Previous spontaneous abortions (> 2) 1.12 (0.68-1.82) 4.19 (3.30-5.33)* 1.19 (1.12-1.27)*
Delivery at refe : 209 (2.25-3.47)* 1.88(TS8—Z.2a7" bl 14 1 22)*

teterm childbirth (< 37 wks.) 8.86 (7.18-10.94)* 2.60 (2.15-3.14)* 1.26 (1.21-1.32)*

Overall cesarean sections 3.75(2.98-4.71)* 1.93 (1.62-2.28)* 1.22 (1.18-1.26)*
Emerg i 1.69 (1.31-2.19)* 1.39 (1.13-1.72)* 1.16 (112l
b) Neonates outcomes E———LL. -

irthweight> 4,000 g) 5.33 (3.70-7.67)* 1.92 (1.39-2.64)* 1.06 (0.99-1.13)

475 (3.48-6.49) * 2.07 (1.60-2.66) * 1.08 (1.03-1.14)*
5-min Apgar score <7 231 (1.44-371)* 1.03 (0.56-1.89) 0.96 (0.84-1.09)
Fetal malformations 3.13 (1.29-7.59)* 1.69 (0.80-3.57) 0.83 (0.65-1.06)

ORs were adtrsted
week, modality of dehvery (cesarea

*p<0.001
#% > 00th centile of z-score birthweight, adjusted for sex and gestational week

Neonatal complications are mostly associated with pre-gestational

diabetes (T IDM>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

Type of maternal diabetes  No of studies RR (95% CI)

Congenital anomalies

Pregestational diabetes 19 - 1.99 (1.82,2.17)
Type 1 6 —a— 2.03 (1.66, 2.48)
Congenital anomalies and Type2 : . 151080.215)
Gestational diabetes 15 = 1.18 (1.13, 1.23)

heart defects are mostly

Congenital heart defects

associate d Wlth P re- ge station a.l Pregestational diabetes 18 — 3.46 (2.77, 4.32)
. Type 1 7 . > 3.75 (1.86,7.57)
diabetes Type 2 4 & 315 (1.72,5.78)
Gestational diabetes 11 - 1.50 (1.38, 1.64)
05 1 25 5 75

Zhang NT. PLoS Med 2022;19(2):e 1003900



CONGENITAL CARDIOPATHIES AND PREGESTATIONAL

DIABETES

Review
Maternal Pre-Existing Diabetes: A Non-Inherited Risk Factor
for Congenital Cardiopathies

Stéphanie Ibrahim !, Bénédicte Gaborit 20, Marien Lenoir 3, Gwenaelle Collod-Beroud *
and Sonia Stefanovic *(

TID




EARLY PREGNANCY HBAIC AND SERIOUS ADVERSE

OUTCOMES (CONGENITAL ANOMALY & PERINATAL DEATH)

Congenital anomaly
By diabetes type and early pregnancy HbAIc

Iess than 43t048 49t0b58 5H9toB69 T70to80 81to86 over 86

12.0

10.0

percentage
N~ O ®
o (] (] (]

o
o

early pregnancy HbA1c (mmol/mol)
EType 1 BType 2

Rates of major congenital anomaly and serious adverse
outcomes were lowest in women with early pregnancy
HbA I cs 48mmol/mol (6.5%) and highest with
HbA I c>86mmol/mol (10%)

Serious adverse outcome
by diabetes type and early pregnancy HbAIc

16.0

Iess than 43tc48 49to 58 59to689 70to 80 81tc86 over 86
early pregnancy HbA1c (mmol/mol)

. Y
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[0e]
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*Includes all pregnancies during 2014-2020 with singleton live births and
terminations at any gestation, stillbirths and miscarriages after 20weeks

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



PRE-GESTATIONAL DIABETES IN PREGNANCY:
COMORBIDITIES
Overweight
obesity

Dyslipidemia

Diabetes
Hypertension chronic
complications




CARE FOR WOMEN WITH PRE-GESTATIONAL

DIABETES

R

All patients Type1DM  Type2DM  Other p value T1DM vs
n =679 n =415 n=24 n=20 T2DM

Age (years) 32.8+5.8 31.8+538 343 +5.7 359+ 4.1 <0.05
Ethnicity

Caucasian 524 (77.2%) 356 (85.7%) 149 (61.1%) 19 (95.0%)  <0.05
BMI (kg/m?) 28.8+6.3 26.8 + 49 325 +6.9 258 +5.2 <0.05
BMI > 25 386 (56.8%) 209 (50.4%) 170 (69.7%) 7 (35.0%) <0.05
BMI > 30 199 (29.3%) 71 (17.1%) 126 (51.6%) 2 (10.0%) <0.05
Duration of DM (years) 11.8 + 10.8 146 + 8.6 6.8 +6.3 143 + 91 <0.05
Gravidity 3 2 3 3 <0.05
Parity 1 1 1 1 NS
Retinopathy 112 (16.5%) 101 (24.3%) 5 (2%) 6 (30%) <0.05
Hypertension 79 (11.6%) 37 (8.9%) 40 (16.4%) 2 (10%) <0.05
Microalbuminuria 115 (16.2%) 76 (18.3%) 32 (13.1%) 7 (35%) NS
PPC attendance 219 (32.3%) 143 (34.5%)  72(29.5%) 4 (20%) NS
Folic acid usage 349 (51.4%)  219(52.8%)  121(49.6%) 9 (45%) NS

5 mg 277 (40.8%) 181 (43.6%) 88 (36.1%) 8 (40%) NS
0.4 mg 53 (7.8%) 10 (1.4%) 29 (11.9%) 0 <0.05
Dose not stated 19 (4.3%) 28 (4.1%) 4 (1.6%) 1 (5%) NS
No folic acid use 330 (48.6%) 196 (47.2%) 123 (50.4%) 11 (S55%) NS
Teratogenic meds 55 (8.1%) 18 (4.3%) 32 (13.1%) 5 (25%) <0.05
Pre-pregnancy HbAlc 59.3 + 18.9 616 +19.1 548 +17.6  502+136 <0.05
Well prepared 3 criteria 108 (15.9%) 69 (16.6%) 25 (14.3%) 14 (70%) NS
1st trimester HbA1lc 54.9 +15.8 57.8 + 15.8 49.5 + 14.3 53.2+174 <0.05
1st trimester HbAlc < 6.5% (48 mmol/mol) 190 (27.9%) 93 (22.4%) 92 (37.7%) 5 (25%) <0.05
1st trimester HbAlc > 10% (86 mmol/mol) 29 (4.2%) 21 (5.1%) 6 (2.5%) 2 (10%) NS
Booking < 8 weeks 280 (41.2%) 186 (44.8%) 87 (35.7%) 7 (35%) <0.05
Weight gain (kg) 10.7 + 10.2 1238 +109 7.5+6.5 829 +4.67  <0.05

PPC - pre-pregnancy clinic.

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



PREGNANCY COMPLICATIONS AND MODE OF

DELIVERY INWOMAN WITH TYPE | DIABETES

Proportions (% ) OR (95% CI) for group ditferences
Type 1
Qutcome variable diabetes Nondiabetes Crude Adjusted
1.6 0.87 1.93(1.50-2.49) 1.53(1.18-1.99)
Preeclampsia, mild 0.7 2.0 5.37 (4.81-6.00)  4.30 (3.83-4.83)
clampsia, severe 43 5.58 (4.75-6.57) 447 (3.77-5.31)
Cesarean sectio %6 12 5.85(5.49-6.25) 5.31 (4.97-5.69)
Vacuum extraction/forceps 0.6 6.6 1.48(1.33-1.66) 1.41(1.25-1.58)

Data are proportions or OR (95% CI). n = 5,089 for diabetic pregnancies; n = 1,260,207 for control
pregnancies. Adjusted OR, OR adjusted for group differences in maternal age, BMI, parity, chronic hyper-
tensive disorder, smoking habits, and ethnicity.

PerssonM. Diabetes Care 2009;32(1 1):2005-9



ASPIRIN TO PREVENT PRE-ECLAMPSIA IN WOMAN AT

HIGH RISK

1004  25-o
Placebo
20—
754
154
104 Aspirin

25 0 L, J
I 1 1

' ' ' 4 ' ¥ 1
0 24 26 28 30 32 34 36 38 40 42

Incidence of Delivery with Preeclampsia (%)
3
1

0 24 26 28 30 32 34 36 38 40 42
Week of Gestation at Delivery

No. at Risk
Placebo 807 802 793 783 775 764 734 619 285 10
Aspirin 785 781 778 776 772 760 740 627 295 12

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

Recommendation

15.20 Pregnant individuals with type 1
or type 2 diabetes should be
prescribed low-dose aspirin
100-150 mg/day starting at 12
to 16 weeks of gestation to
lower the risk of preeclampsia.

Antiplatelet agents

Si raccomanda che alle gravide con fattori di
rischio  maggiori  per  preeclampsia
(precedente  preeclampsia  pretermine,
ipertensione cronica, diabete pregravidico,
BMI > 30 kg/m? sindrome da anticorpi
antifosfolipidi e procreazione medicalmente
assistita per infertilita materna o inspiegata)
vada iniziata una profilassi con 100-150
mg/die di Aspirina, idealmente prima delle 16
settimane e sicuramente entro le 20 settimane,
come dimostrato da trial clinici controllati.

11.2  Advise pregnant women at high risk of pre-eclampsia to take 75-150 mg

of aspirin” daily from 12 weeks until the birth of the baby. Women at high

risk are those with any of the following:

« hypertensive disease during a previous pregnancy

« chronic kidney disease

« autoimmune disease such as systemic lupus erythematosus or

antiphospholipid syndrome

« type 1or type 2 diabetes

+ chronic hypertension. [2010, amended 2019]

ADA. Diabetescare 2023; 46
(Suppl1):5254-S266

NICE guideline2015

Linee guida AIPE



PREGESTATIONAL DIABETES AND HPA

International Journal of

Molecular Sciences rﬁl\n'\Py

Article

Pregestational Prediabetes Induces Maternal
Hypothalamic-Pituitary—Adrenal (HPA) Axis
Dysregulation and Results in Adverse Foetal Outcomes

Mathuli Ngema ', Nombuso D. Xulu, Phikelelani S. Ngubane and Andile Khathi **
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Figure 2. The dams’ ACTH (a) and corticosterone (b) concentrations in the NFD and PD groups (n = 6 per

group) at 21 days postpartum. Values are expressed as mean 4 SEM. s« pr < 0,001 denotes comparison
with NPD. The blue bar represents the NDP group and the red bar represents the PD group.

2024



PREGESTATIONAL DIABETES: DIFFERENCES IN OUTCOME

Perinatal outcomes

Table 2 Obstetric and perinatal outcomes according to the type :_E:h“"* 5'5: “{g{:ﬂ ;iéf?;ns ;?3{:4?1? Ei:;
irth weight + + !
of M TOm 2 OM I Birth height {cm) 49204228 4861268 0049
Type Type pvalue Adipasity Index 2842£476 2804£291 0578
Obstetrics outcomes el Macrosomia (2 4000g) 1801530 11(104) 0278
Gestational week at delivery IFIRE102 3731+313 0.124 LGA (36) 453 36.1 0173
(weeks) SGA 36) 34 6.2 0340
Induction of labour n (3} 100 (842)  BE(B3) 0838 Apgar 1’_ 870111 B51x179 o092
Vaginal delivery n (%) 60504} 55 (50) 0733 E: :::;1 E::g;; :i;:ggg E-;;
GESIEthEﬂ-h}’p-EI'tEﬂSIU-n n (%) 10 5(4) 0070 Meonatal Comnplications n (%) 46 (397} 313 0185
Preeclampsia n (%) 6 [4.3) 6 [4.8) 0.820 . Hypogycaemia n (3) 28 (24.6) 3 (89 0002
Prematurity rate (3} a1 102 0.750 Respiratory distress Syndrome 8 (7.1) 7(7.1) 0.598
. Prematurity {weeks) 1561 +£050 3150+49 0.006 (RDS) n (%}
Late prematurity n (96) 13 (100} 5(357) < 0,001 Hnspltal.admlssmn n {FIE} 25(2158) 190194 0148
# Precocious prematurity n (%) 0 (0) 9(843) - 0001 # Congenital Malformation n (%) 4(3.5) 11 (108) 0.034
Obstetrical Complicationsn (%) 16(139)  14(136) 0045 RESEARCH  OpenAcess
CObstetrical trauma n (%) 1 {03 22 0497 ) ] ]
Miscarriage n (%) 170021} 9(73) 0.190 Prematurity and congenital malformations s
Stillbirth (weeks] 37 7664737 0387 differ according to the type of pregestational
stillbirth n (%) 1 (0.8) 3(26) 0354 diabetes

Monica Ballesteros'*"!, A Guarque'??, M Ingles®?, N Vilanova®, M Lopez'?, L Martin'*, M Jane'?, L Puerto?,
M Martinez®, M De la Flor'?, J Vendrell'** and A Megia1'2'4f 2024



CARE FOR WOMEN WITH PRE-GESTATIONAL
DIABETES




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

Isolated spina

All spina bifida bifida
Adjusted odds  Adjusted odds
ratio™® (95% ratio™® (95%
Maternal confidence confidence
characteristics interval) interval)
Pregestational diabetes
No Referent Referent
Yes 4.35(1.37,13.82) 4.41(1.07,18.24)

Age at delivery (years)

<20 0.98 (0.24,4.06)  0.74(0.10, 5.50)
20-34 Referent Referent

>35 0.97 (0.55, 1.71) 1.09 (0.54, 2.21)

Body mass index

(kg/m?)

<18.5 0.70(0.17, 2.90) 1.26 (0.30, 5.30)
18.5-24.9 Referent Referent
25-29.9 1.20(0.72, 2.00) 1.34(0.69, 2.60)
>30 2.02(1.19, 3.41) 2.69(1.42,5.09)

*Due to small number of cases, adjusted odds ratios and 95% confidence

intervals are generated from exact logistic regression analysis.
PEach variable was adjusted for all other variables in the models presented
for all spina bifida, and isolated spina bifida groups.
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PRE-PREGNANCY CARE

Risk for congenital malformation Risk for perinatal mortality
Experimental  Control Risk Ratio Risk Ratio . . )

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95% C| Experimental  Control Risk Ratio Risk Ratio
Boulot 2003 2 172 16 260 10.7%  0.19[0.04,081] — Study or Subgroup  Events Tofal Evenis Total Weight M-H, Fixed, 95%C M-H, Fixed, 95% Cl
Dunne 1939 ] 12 0 3 Not estimable B
Evers 2004 11 271 18 152 194%  0.34[0.17,071] —a— Boulot 2003 3 12 16 260 47%%  0.28[0.08 09
Fuhrmann 1986 2 183 31 437 154%  0.15[004,084] = — % Dunne 1999 0 12 2 % 50% 055[0.081079]
Galindo 2006 3015 w2 28k 160[052,4.9] BN Garcia-Patterson 1997 1 66 2 119 54%  090[0.08 9.76]
Garcia-Patterson 1997 2 8 9 119 54%  040[0.09,180] —
Glodman 1986 0 4 3 31 34% 0.10[0.01,190] ¢ Jaffiol 2000 0 2 2 40 66% 037(0.02743 '
Jaffiol 2000 0 2 3 40 21% 027001492 Murphy 2010 1 181 9 495 181%  0.30(0.04,238] L
Kitsmiller 1991 1102 12 131 88%  0.11[001,081]] —*—— -
Murphy 2010 1 181 32 495 144%  0.09[0.01,082) —— & Temple 20062 110 6 180 17.0%  027[0.03,224]
Rosenn 1991 0 28 1 71 07% 0.83[0.03,19.73]
Steel 1990 2 143 10 9% 100% 013[003,060 T Total (95% Cl) 562 1129 100.0%  0.34[0.15, 0.75] "'
Temple 20062 2 110 11 180 70%  030[0.07,132 —T Total everis 6 a7
Total (95% C1) 1348 2150 100.0%  0.25[0.16, 0.37] * Heterogeneity: Chi2 = 0.89, df = 5 (P = 0.97); 2= 0% Ium Dli ! 150 1!.1':
Total events 2% 160 Test for overall effect: Z = 2.67 (P = 0.008 ' L
Heterogeneity: Chiz= 15.71, df = 11 (P = 0.15); 12 = 30% o o 1 P { ) Favours experimental - Favours control

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



SWEET BABY

2012-2014

Neek.at.delivery..

GRAVIDANZA NON PROGRAMMATA

-

37 weeks

GRAVIDANZA PROGRAMMATA

==

38 weeks




PREGNANCY PLANNING

Percentage of pregnancy planning in the whole cohort of women and according to
different type of basal insulin, method of insulin delivery and glucose monitoring system
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CITRO ET AL 2023
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PRE-CONCEPTION CARE: GLUCOSE CONTROL,FOLIC ACID

AND USE OF POTENTIALLY HARMFUL MEDICATIONS

Pregnancies with Pregnancies where 5 mg folic acid was
Early HbA I c less than 48 mmol/mol taken prior to last mestrual period

50.0
mType 1 mType 2

‘l I| || 40.0
22222222 _ I I I
Women who were taklng statins or ACE .

inhibitors/ARBs, or who were on adverse diabetes 2014-2018 2019 2020
medication at last mestrual period

percentage
W
o
o

1]
o
(=]

—
(=]
o

Insufficient pre-conceptional care:

- HbAI above target,

- low folic acid supplementation rates,

- up to 2% of women needing to take harmful drugs

mType 1 mType 2

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



GLYCEMIC TARGET IN PREGNANCY

Pre-conceptional .
- HbAlc 2-3 trimester HbAlc

AMD-SID <6.5% <6%
(2018) (<48 mmol/mol) (<42 mmol/mol)
<6.5% <6%
ADA (2023) (€48 mmol/mol) (<42 mmol/mol)
<6.5% <6.5%
NICE (2015) (€48 mmol/mol) (<48 mmol/mol)

SID-AMD 2018 —ADA. Diabetes care 2023; 46 (Suppl1):5254-5266 — NICE guideline 2015

Gluose value
N pregnancy

Fasting glucose = 90 mg/dl
1-hour postprandial glucose
<130 mg/dl 1h

2-hour postprandial glucose
<120 mg/dl

Fasting glucose 70-95 mg/dl
1-hour postprandial glucose
110-140 mg/dl 1h

2-hour postprandial glucose
100-120 mg/dl

Fasting glucose <95 mg/dl
1-hour postprandial glucose
<140 mg/dl 1h

* 2-hour postprandial glucose

<115 mg/dl



CLINICAL TARGETS FOR CONTINUOUS GLUCOSE

MONITORING

Older/High-Risk:

1% & 2
VP vetes’” P iabetes
T: Target
>250M90. p— ey, >250 mg/dL
(13.9 mmol/L) {13.9 mmoal/L) -<1 0%
>180 mg/dL *
<25%
(10.0 mmoliL) >180 mg/dL
(10.0 mmol/L) <50%*
Target Range:
70-180 mg/dL >70%
(3.9-10.0 mmel/L) Target Range:
70-180 mg/dL
(3.9-10.0 mmollL) >50%
<70 mg/dL (3.3 mmoliL) <4%"™
<54 m/dL. (3.0 mmolL] <1% <70 mg/dL (3.9 mmoel/L) <1%

Pregnancy:
Type 1
Diabetest
Target

>140 mg/dL

(7.8 mmoliL) <25%

Target Range:
63—-140 mg/dL
{3.5-7.8 mmoliL)

=T0%

ik

<4%
<1%

<63 mg/dL (3.5 mmal/L)
<54 mg/dL (3.0 mmaol/L)

= For age <25 yr., if the A1C goal is 7.5%, then set TIR target to approximately 60%. (See Clinical Applications of
Time in Ranges section in the text for additional information regarding target goal setting in pediatric management.)

1 Percentages of time in ranges are based on limited evidence. More research is needed.

§ Percentages of time in ranges have not been included because there is very limited evidence in this area. More
research is needed. Please see Pregnancy section in text for more considerations on targets for these groups.

* Includes percentage of values =250 mg/dL (13.8 mmol/L}.
**Includes percentage of values <54 mg/dL (3.0 mmaol/L).

Pregnancy:
Gestational & Type 2
Diabetes$

>140 mg/dL
(7.8 mmol/L)

Target Range:
63-140 mg/dL
(3.5-7.8 mmol/L)

<63 ma/dL (3.5 mmoliL)
<54 mg/dL (3.0 mmaliL)

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



LATE PREGNANCY HBAIC AND NEONATAL

COMPLICATIONS

Large for gestational age Babies admitted to neonatal care
70.0
mType 1 mType 2 90.0
60.0 80.0 mType 1 uType 2
50.0 70.0
o
(=) gB0.0
£ 400 E50.0
g o
£30.0 0 40.0
8 230 0
20.0 ’
20.0
10.0 I 10.0
0.0 0.0
Iess than 4310 48 49to 58 50 to 69 70 to 80 over 80 Iess than 43 to 48 49 to 58 59 to B9 70 to 80 over 80
late pregnancy HbA1c (mmol/mol) late pregnancy HbA1c (mmol/mol)
Preterm live births before 37 weeks Perinatal death
70.0
mType 1 mType 2 10.0
60.0 9.0
00 8.0
o o 70
840.0 $ 60
§30 . E 5.0
©30. 5 40
2 8
200 3.0 I
2.0 I
10.0 1.0
I I oo mi ll [
0.0 less than 43 43 to 48 49 to 58 59 to 69 70to 80

over 80
less than 43 43to 48 49 to 58 59 to 69 70 to 80 over 80

late pregnancy HbA1e (mmol/mol) NHS Digital -National Diabetes Audit 2019-2020

late pregnancy HbA1c



INCIDENCE OF LGA IN WOMEN WITH DM

WII Ospedale di Bergamo

Socio Sanitario

Sistema
7‘ Regione
Lombardia

ASST Papa Giovanni XXIIl

= 34 women DIT who delivered in Bg (3/2016 - 9/2020)

= |8 (53%) neonates LGA
= Mean glycemia (CGM) during Il and Ill trimester = higher risk of LGA
= Not significant relation with Alc

o 1Time in range (63-140 mg/dl) T time above range (> 140 mg/dl) during third
trimester = higher risk LGA

Dodesini - SID 2022



INCIDENCE OF LGA IN WOMEN WITH DMI

Table 1 Ale, mean glycaemia amnd CGM metrics in two groups divided by trimester.

I trimester Il trimester Il crimester

AGA(n = 16) LGA(n=18) AGA(n=16) LGA(n=18) AGA(n= 16) LGA(n = 18)
Body weight (kg) 61,7 £ 115 719 + 10,3 672123 793 + 84° 725 +118 842 + 11,7
BMI (kg/m*) 238+ 47 265+ 34 261 + 43 288 +32 269 +43 30,7 £ 42°
Daily insulin doses (U/kg) 07 +02 07+03 08+03 09+03 104 1.1+03
Alc (mmol/mol) 50 +9 53+ 8 44 £ 7 44 + 8 48 +£9 47+ 8
CGM metrics AGA (n = 13) LGA (n = 15) AGA (n = 15) LGA(n = 18) AGA (n = 16) LGA (n = 18)
Mean glycaemia (mg/dl) 1258 + 203 1372+ 178" 12006 + 16,3 1329 + 14,77 1243 + 188 1394 + 148"
TAR (%) = 140 mg/dl 33 +£ 155 40,8 + 14,7 291125 373127 311 £ 163 435+ 1386°
TIR (%) 63140 mg/dl 5806 + 108 555+ 145 635+ 956 585+ 123 64 = 142 536+ 127
TBR (%) < 63 mg/dl 748 + 733 363 +22 74 + 648 421 + 233 496 + 3.7 285 + 2.24°
TBR (%) < 54 mg/dl 398 + 432 147 £ 1.1 362 + 187 193+ 137 213 + 1,84 1.21 £ 1,29°

YIAF oipecate ai Borgame

sisterna Socio Sanitario
.F. Regione
Loembardia

ASST Papa Giovanni XXIII

Data are mean + 5D,
* p<0.05 vs AGA.

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




TREATMENT MODEL
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Exercise
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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



mll Ospedale di Bergamo

Sistema Socio Sanitario

Regione

Lombardia
ASST Papa Giovanni XXIII

s Behms
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and TECHNOLOGY
in Lombardy - 2024

THANKYOU

Dr.ssa Chiara Bosisio
MMF ASST Papa Giovanni XXII|



CHANGES IN THE GLYCEMIC PROFILES OF WOMEN WITH

PRE-GESTATIONAL DIABETES DURING PREGNANCY

) . . =
> Time in range S — oo 100
§ 80 1 § 80 G Type20M
IS]
S 60 - g €0 -
=) A
s o |
- ) w |
8 40 @ 40
-
2 5
- [r— 0001 T1vs T2 DM -
g A -— T 200 530001 ncroass over gestaton g = p=0.005 T1 vs T2 DM
= (S p=0.02 dfference in sopes T1 vs T2
0 B B § T L} Ll Ll ) ] L) | 1 0 . T L) L} L L) | L T L 1
4 8 12 16 20 24 28 32 36 40 4 8 12 16 20 24 28 32 36 40 Time below range
Gestation (weeks) Gestation (weeks)
35 1 ;\a 30
§ J - Typo1 DM = 4 o
= 30 w— Typo2 DM _§, 30 ot BadL L A
E» 25 2 251
¥ 20 T 20 -
3 %
o 15 7 Sy 191
<
T 10 - % 10 1
£ 3 - it
£ 5 R e 2 5]
o . I ] T T T T T T L 1 ’= o ) r L 7 T | T  § Ll T T L)
Murphy HR. Diabetes Care 2007; 30:2785-2791 4 8 12 16 20 24 28 32 36 40 4 8 12 16 20 24 28 32 36 40
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METABOLIC CONTROL AT CONCEPTION AND

DURING PREGNANCY

10 = ¥ ” >
8
Prospective study in 33 centers in ltaly = s
between 1999 and 2003 4 ”3'-'
504 women with type | diabetes and |64 with s
type 2 2
0 S

Type 1 Type 2
[ 1 Prepregnancy At conception
At Booking M 3rd trimester

Type 1 vs. type 2: *p < 0.0001,°p = 0.04

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



Preexisting <400 ng
Diabetes Folic Acid Ca/Co aORY (959 CI)

242/3827 1.0 (ref)

400 5
Ng/day | mg/day

AMD-
No Yes 803/4798 1.99 (1.69, 2.34) SID 2018 N
_ ADA
1.31 {D 17. 10. %D} 2023 ‘\.'

7/2: 3 NICE

ssass 1000 | e \

RERI (95% CI): 1.65 (—2.87. 6.18)

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



SAFETY AND RISK OF COMMON DIABETES MEDICATION
BEFORE AND DURING PREGNANCY

Category
Medication . = Advice
in pregnancy

Not associated with an increase in congenital

malformation or early pregnancy loss

ovulation, should be discontinued by the end of the first
trimester
Incretin-based therapies C
(DPP-4 inhibitors and GLP-1 RA)
SGLT-2 inhibitors D
Cease and institute insulin therapy
Glitazones C
Sulfonylureas C
Insulin
Aspart, Lispro A Safe to use
Glulisine B Insufficient evidence about use.
Detemir, Glargine, Degludec A Safe to use

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 | diabetes in 373 (0.18%)

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

Type 1 diabetes
OR (95% CI)

Type 2 diabetes

GDM

a) Mothers’ characteristics or deliveries’ outcomes
Pregestational overweight/obesity (BMI > 30 kg/m?)
Migrant status

Previous spontaneous abortions (>2)

Delivery at referral University Hospitals

Preterm childbirth (< 37 wks.)

Overall cesarean sections

Emergency cesarean sections

b) Neonates outcomes

Macrosomia (birthweight> 4,000 g)

LGA**

5-min Apgar score <7

Fetal malformations

1.49 (1.02-2.17)*
0.76 (0.56-1.03)
1.12 (0.68-1.82)
2.79(2.25-3.47)*
8.86 (7.18-10.94)*
3.75(2.98-4T1)*
1.69 (1.31-2.19)*

5.33(3.70-7.67)*
475 (3.48-6.49) *
231(1.44-371)%
3.13 (1.29-7.59)%

9.35 (7.84-11.14)*
1.51(1.22-1.87)*
4.19 (3.30-5.33)*
1.88 (1.58-2.24)*
2.60 (2.15-3.14)*
1.93 (1.62-2.28)*
1.39 (1.13-1.72)*

1.92 (1.39-2.64)*
2.07 (1.60-2.66) *
1.03 (0.56-1.89)
1.69 (0.80-3.57)

272 (2.59-2.84)*
1.53 (1.48-1.59)*
1.19 (1.12-1.27)%
1.18 (1.14-1.22)*
126 (1.21-1.32)*
122 (1.18-1.26)*
1.16 (1.12-1.21)*

1.06 (0.99-1.13)
1.08 (1.03-1.14)*
0.96 (0.84-1.09)
0.83 (0.65-1.06)

ORs were adjusted for migrant status, age, parity, education degree, employment, calendar year of delivery, pregestational obesity, gestational
week, modality of delivery (cesarean section yes/no) and regional hospital of delivery. Reference group: women without diabetes

*p<0.001

*%> 90th centile of z-score birthweight, adjusted for sex and gestational week

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



CGM-DERIVED METRICS IN PREGNANCY

100%

90%
80%
T0%
60%
50%
40%
30%
20%
10%
0%
Ist trimester 2nd tomester 3rd trimester 1st toimester 2nd trimester 3rd toimester 2nd trimester  Jrd trimester

Type 1 Diabetes Type 2 Diabetes GDM
ETBR =TIR " TAR

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



CGM-DERIVED METRICS IN PREGNANCY AND RISK OF LGA BABIES

Second trimester Third trimester

AGA LGA AGA LGA
ETBR mTIR 1 TAR ETEBR mTIR » TAR

CitroF. Oralpresentationat | 6thinternational 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

140
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Bi-hour mean glucose (mg/dl) at third trimester
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CitroF. Oralpresentationat |6thinternational Conference on Advanced Technologies & Treatments for Diabete
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