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“Achieve pregnancy outcome in the 
diabetic woman that approximates 
that of the non-diabetic woman”

Our primary aim



American Diabetes Association, Standard of Medical Care in Diabetes, 2024

Glycemic goals for pregnant 
women with diabetes

Similar to the targets recommended by ACOG (upper limits are the same as for
GDM, described below), the ADA-recommended targets for women with type 1 or
type 2 diabetes are as follows:

• Fasting glucose 70–95 mg/dL (3.9–5.3 mmol/L) and either

• One-hour postprandial glucose 110–140 mg/dL (6.1–7.8 mmol/L) or

• Two-hour postprandial glucose 100–120 mg/dL (5.6–6.7 mmol/L)



INSULIN PUMPS GLUCOSE MONITORING

• Different study designs

• Different populations

• Different primary outcomes

• Evolving technology



Helman et al, Journal of Perinatology, 2020

Objective: to examine time trends in US pregnant women with type 1 diabetes mellitus for
maternal characteristics and pregnancy outcomes.



Use of diabetes technology during pregnancy



Murphy  HR et al, BMJ 2008

MACROSOMIA: 
35% (intervention arm)               P=0.05
60% (control arm)

Retrospective (blinded) CGM



Comparable glucose control

Comparable outcomes

INTERVENTION:
3-6 days RT-CGM

(8°, 12°, 21°, 27°, 33°) 

Real-Time (intermittent) CGM

Secher A et al, Diabetes Care 2013

<15% of total time



Cochrane Database Syst Rev. 2017 Jun 11;6



Primary Objective: if RT-CGM can improve 
glycemic control in women with T1DM who are 
pregnant or planning pregnancy

Results: 325 women (215 pregnant, 110 
planning) 
• RT-CGM + SMBG vs. SMBG
• Lower HbA1c in pregnant women using CGM 

(mean difference −0.19%; p=0.02
• CGM users spent more time in target and 

less time hyperglycaemic

• Lower incidence of: LGA, neonatal intensive 
care admissions, neonatal hypoglycaemia 

Feig D. et al, The Lancet Diabetes Endocrinol, 2017

p=0.02

(> 6 days per week)
USAGE TIME
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American Diabetes Association, Standard of Medical Care in Diabetes, 2024

• CGM is recommended in T1D during pregnancy

• CGM metrics may be helpful  



Battelino T. et al, Diabetes Care, 2019

• Percentage of readings (%)
• Time per day (hours)

Time In Range (TIR)
Time Above Range (TAR)
Time Below Range (TBR)

Time in target glucose ranges

2



Flash Glucose Monitoring during pregnancy



• In both study arms, HbA1c decreased significantly (p<0.01) during
pregnancy, with no statistically significant differences in the two groups
(-0.65±0.7 vs. -0.67±0.8 for IG and CG, p=0.89)

Tumminia A. et al, NMCD, 2021



p<0.01p<0.01

A B

• The average number of daily FGM scans was positively associated to a better
glucose control across gestation (HbA1c reduction at II and III trimester) 

VISIT 6 (21st - 24th GESTATIONAL WEEK) VISIT 9 (32th - 35th GESTATIONAL WEEK)

Tumminia A. et al, NMCD, 2021

Time for education and patient’s commitment
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Conclusions:
- In T1DM-complicated pregnancy, CSII compared to MDI therapy resulted in

better first trimester glycaemic control; this difference decreased in subsequent
trimesters

- CSII therapy was associated with lower insulin requirements, higher gestational
weight gain and higher risk for infants being LGA

It is not clear that they are superior 
to multiple daily injections

American Diabetes Association, Standard of Medical Care in Diabetes, 2024



Benhalima K, et al., Diabetologia 2021

• Similar TIR
• Less time in hypoglycaemia
• Without increased risk of ketonemia



Trimester of gestation

• SAP vs HCL from 14-18 
weeks gestation until 4-6 
weeks post-partum

• n=11 HCL, n=12 SAP 

• Time spent <63 mg/dL 
decreased in both groups, 
significantly in the HCL 
group (2.82% vs 7.92%)

• Third trimester pTIR 
increased with SAP (68.2% 
vs 64.3%)

Polsky S, et al., DTT 2024
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Commercially available AHCL systems (except for one) use glucose targets 
not appropriate for pregnancy



Szmuilowicz E et al, DTT, 2023



• N=124 from nine sites in UK
• Standard insulin therapy (N=63) or hybrid

closed-loop therapy (N=61) both with CGM
• Primary outcome: TIRp (63-140 mg/dl) from 16

GW until delivery

Lee T. et al, NEJM 2024

pTIR

pTAR

Overnight pTIR



• 95 women
• AHCL vs. standard insulin

therapy
• Primary outcome: pTIR

across gestation
• Secondary outcomes:

overnight pTIR, pTBR
overall and overnight

Time of the day
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Benhalima K. et al., The Lancet Diabetes Endocrinology, 2024

Overnight pTIR

pTBR Overnight pTBR



Fresa R. et al, DTT 2013

• CSII is possible and
safe in selected and
educated women

• RT-CGM helps to
obtain better glucose
control



Beunen K, et al. Diabetes Care 2024

Peripartum and early postpartum
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• Usage time
• Time in target glucose ranges
• Time for education and patient’s commitment
• Trimester of gestation
• Time of the day
• Peripartum and early postpartum time

La gravidanza 
è sempre più 
tecnologica?

YES,  
but we should 
always 
consider the 
Time…

Bolus timing

Pre-pregnancy 
care

Breastfeeding
???

ALGORITHM and TARGETS !!!



Thanks for the attention
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