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What this session covers

Pregnancy preparation 
Pregnancy outcomes T1 & early-onset T2D 
Role of diabetes technology
Postnatal follow-up 
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What is a successful pregnancy outcome?

 No congenital malformations
 Live mother + no stillbirth/neonatal death
 No neonatal intensive care
 No birth injuries/delivery complications
 No neonatal hypoglycaemia, jaundice, 

respiratory distress 
 Baby normal size (<90th centile)
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National Pregnancy in Diabetes (NPID) audit 

• 2002-03 CEMACH 2,359 pregnancies (1707 T1D, 652 T2D)
• 2019-2022 NPID 4,828 pregnancies (2161 T1D, 2667 T2D)

50%50%
73%

27%

CEMACH 2002-03

Murphy HR et al, 2017. Diabetologia; Murphy HR et al, 2021 Lancet Diab Endo
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Population demographics 

2014 2015 2016 2017 2018 2019 2020 2021 2022
Type 1 diabetes (n) 1330 1585 1735 1870 2180 2170 2115 2190 2280
Type 2 diabetes (n) 1220 1475 1700 1960 2385 2625 2555 2610 2975
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Prevalence (n) of type 1  and type 2 diabetes in 
England and Wales

N=184 services in 2021 (3 did not submit) and N=177 services in 2022 (9 did not submit)

N= 4,470 T1D and N= 5,585 EOT2D pregnancies 
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Healthcare inequalities

1st quintile
(least

deprived)
2nd quintile 3rd quintile 4th quintile

5th quintile
(most

deprived)
Type 1 diabetes (%) 15.7 18.7 20.1 21.5 24.1
Type 2 diabetes (%) 6.5 11.5 19.0 26.6 36.5
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Deprivation in type 1  and type 2 diabetes 2021/22

Ethnic Minorities
<10% T1D
53% EOT2D 

Least vs most deprived
16% vs 24% T1D
6% vs 36% EOT2D
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Planning for a safe & healthy pregnancy

https://www.tommys.org/pregnancy-information/planning-pregnancy/planning-for-pregnancy-tool
https://abcd.care/resource/planning-pregnancy
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Maternal glucose is key risk factor for serious adverse outcomes

 HbA1c>48mmol/mol is the key 
risk factor for serious adverse 
pregnancy outcomes (congenital 
malformations and stillbirth or 
neonatal death)

 Aiming for HbA1c <48 
mmol/mol at start of pregnancy

 Using contraception until 
‘pregnancy ready’  

National Pregnancy in Diabetes Audit Report 2020 - NHS Digital
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Planning for a safe & healthy pregnancy
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Pregnancy preparation
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2014-2018 2019/20 2021/22

Percentage of women who were well prepared for pregnancy by audit 
year by diabetes type (2014-18, 2019/20, 2021/22)

Type 1 (%) Type 2 (%)

Median BMI 33  - 64% taking metformin, 21% 5mg folic acid and <10% EOT2D well prepared for pregnancy 

Booking gestation 9 vs 7 weeks for EOT2D vs T1D
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Planning for a safe & healthy pregnancy
What could have been different?

Working with diabetes team to get ‘pregnancy ready’ reduces these risks to 1 in 50
HbA1c less than 48 mmol/mol (advise women with HbA1c >86 mmol/mol to avoid 

pregnancy i.e. SAFE EFFECTIVE CONTRACEPTION)
Check all medication is safe and on folic acid 5mg od

Murphy H et al. Diabetes Care, 2010
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Community-based pre-pregnancy care improves pregnancy preparation in T2D

Yamamoto J et al; Diabetologia. 2018 Jul;61(7):1528-1537
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T2Day 
press release
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Women with diabetes have obstetric and neonatal 
complications

LGA
1 in 2 women with T1DM
1 in 4 women with T2DM

Caesarean section
3 in 4 of babies of mums with T1DM
1 in 2 of babies of mums with T2DM

Preterm birth
1 in 2 women with T1DM
1 in 4 women with T2DM

NICU
1 in 2 babies of mums with T1DM
1 in 3 babies of mums with T2DM National Pregnancy in Diabetes Audit Report 2020 - NHS Digital
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Pregnancy complications and maternal HbA1c during pregnancy?

NICU admissions

Preterm births < 37 weeks Large for gestational age (LGA) babies

• Preterm births, LGA and neonatal care 
admissions were lowest in 
pregnancies with late HbA1c
<43mmol/mol
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NPID Audit data 2023 - Partnership LMS and diabetes networks
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Improved pregnancy glucose levels with: 

 Fewer LGA babies
 Fewer preterm births
 Fewer neonatal care admissions

Serious adverse pregnancy outcomes
(Birth defects, stillbirth, baby death)
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2021 2022

Real-world CGM use – N=2055

Scott EM, Murphy HR, Kennedy K, Kar P. CONCEPTT to care: the science of implementation in diabetes care. 
Lancet Diabetes Endocrinol. 2024 Feb 26:S2213-8587(24)00039-1.
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In CONCEPTT, only ~30% CGM users achieved 
pregnancy glucose targets of 70% time in range 

Still some way to go………

Can HCL further improve maternal glucose?

DO NOT COPY

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&ved=&url=http%3A%2F%2Fwww.bbc.co.uk%2Fnews%2Fuk-england-norfolk-32531067&psig=AFQjCNFv_OzR8yqtEw1_tpk4V6dQXpkREg&ust=1472049307490547&cad=rjt


Lee T et al N Engl J Med 2023; 389:1566-1578
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CamAPS FX HCL improved maternal glucose from 
early pregnancy

21Lee T et al N Engl J Med 2023; 389:1566-1578
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Additional Benefits…..
 3.7kg less gestational weight gain
 Less gestational hypertension 
 Low rates of LGA/NICU
 Less worry, less work, more 

enjoyable pregnancy  

22

Listening to women: experiences of using closed-loop in type 1 diabetes 
pregnancy
Lawton J et al Diabetes Technology & Therapeutics 2023 25:12, 845-855
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HCL in T1D pregnancy decision tool
Cam APS FX
(Ypsomed or Dana)

Medtronic 780G Tandem IQ Diabeloop Omnipod 5 Current standard 
care CGM (with 
MDI or Pump)

Licensed for use in pregnancy
 ⮽ ⮽ ⮽ ⮽  

Achieves glucose target of ≤5.0 mmol/l
 4.4 ⮽ 5.5 ⮽ 6.25 ⮽ 5.6 ⮽ 6.1 ⮽ 

Evidence for clinically relevant improvement in 
maternal glucose outcomes (>5% improvement in 
TIRp 3.5-7.8) irrespective of age, BMI, booking 
HbA1c

 NEJM 2023 ⮽ Lancet D&E 

2024; DTT 2024

⮽ DTT 2024 ⮽ DTT 2024 ⮽  Lancet 2017

Achieves time in pregnancy glucose range (3.5-
7.8) TIRp >70% from first trimester  Achieved in 1 in 2 ⮽ Achieved 1 in 

20 in women with early 
pregnancy HbA1c >6.5%

⮽ ⮽ ⮽ ⮽ 

Chance of having a big baby 
(Large for Gestational Age )

1 in 3
LGA rates 39%

2 in 3
LGA rates 60-70%

2 in 3
LGA rates 60-70%

2 in 3
LGA rates 60-70%

Unknown 1 in 2
LGA rates 50%

Maternal weight change in pregnancy 3.7 kg less weight gain 5.4 kg more weight gain 
in women with early 
pregnancy HbA1c 
>6.5%, and 3.3kg more 
if HbA1c <6.5%

3.3- 5.4 kg more 
weight gain

3.3- 5.4 Kg more 
weight gain

Unknown Neutral

Development of any hypertensive disorder in 
pregnancy

20% Unknown Unknown Unknown 42%

Lee TTM et al. N Engl J Med. 2023 , Benhalmina K et al. Lancet Diab and Endo. 2024, Quirós C et al. Diabetes Technol Ther. 2024 Feig DS et al Lancet. 2017 
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Too little too late with other HCL systems

1st trimester 2nd trimester 3rd trimester
CamAPS FX: 

70% TiRp ~16 
weeks

Other HCL systems:
70% TIRp32-36 weeks

“Important to refine the algorithm to better align with pregnancy requirements”
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8 

m
m
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/l

>70%

Pregnancy 
Target 
(TIRp)
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Lee T et al AiDAPT N Engl J Med 2023

CamAPS FX Other HCL systems

Pregnancy HCL benefits are system specific

Baby weight by Andre Buand from Noun Project (CC BY 3.0)
Created with

69% LGA39% LGA

Women with HbA1c>6.5%*
Quiros C et al Diabetes Technol Ther. 2024

3.7kg 
less 

weight gain
5.4kg more 

weight 
gain
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SWAP to CamAPS FX HCL during pregnancy

SWAP to
CamAPS FX

Carefully consider 
Montgomery ruling...

“Any intervention must be based on a shared decision-making 
process, ensuring the patient is aware of all options and 

supported to make an informed choice”

https://services.nhslothian.scot/maternity/wp-content/uploads/sites/62/2022/09/RCOG-Impact-of-Montgomery-Ruling.pdf
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TODAY Study Group. Diabetes Care 2022;45:1038–1045 

Report on 260 pregnancies in 141 women in 
the TODAY (Treatment Options for Type 2 
Diabetes in Adolescents and Youth) Study 
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35% were Hispanic 

42% were non-Hispanic Black 

AGE

20.5 years 7.3 years 35.4 kg/m2

BMI

260 pregnancies in 141 WOMEN & GIRLS
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Early-onset T2D predominantly affects WOMEN & GIRLS

• 9,805 people < 25 years with T2D; 8,245 (84%) were aged 
19-25 years

• 1,144 in paediatric services; i.e. 8 per paediatric unit

•  66% aged 19-25 in primary care; i.e.  < 1 per GP practice 

• 54% of all pregnancies in women with T2D

• 33-50% have had a previous pregnancy with GDM

30

Number of young people with Type 2 diabetes in England 
(Young People with Type 2 Diabetes, 2019-20; NDA & NPDA)

Age group​ Number of people

Under 12 years​ 105

12-15 years​ 545​

16-18 years​ 910​

19-25 years​ 8,245​

All 0-25​ 9805​
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Women’s experiences with HCPs

14

Stigma and judgement; perceived and self….

PROTECT expert by experience perspective 

‘I felt frightened and not listened to…….’

‘more focus on the positivity of managing glucose levels 
and the results for my pregnancy/birth, for example being 
able to deliver naturally – proper support to manage 
diabetes without compromising my mental health and 
unborn baby’
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Perinatal deaths  - Saving Babies Lives Care Bundle 

Risk Factors
• HbA1c >43mmol/mol: OR 3.0 
• Deprivation: OR 2.3 
• Type 2 vs T1D : OR 1.65 

Type 2: 200 deaths (110 stillbirths, 90 neonatal deaths)
Type 1: 145 (85 stillbirths, 60 neonatal deaths)

HbA1c >43mmol/mol after 24/40 key modifiable risk factor for perinatal death in T2D 

>48mmol/mol

 
44-48mmol/mol

<43mmol/mol
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How can we improve outcomes for women with T2D?

 Support to achieve BMI & glucose targets (e.g GLP-1, CGM)
 Focus attention on those women who are not achieving the 

HbA1c targets (<48 mmol/mol) & not using contracpetion
 Get serious about preventing and/or reversing T2D
 Why is that your problem? 
 Because you see them earlier in the journey with GDM
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Role of Gestational Diabetes ?

 Gestational diabetes now seen in 10-20% of all pregnancies

 Up to 70% risk of progression to T2DM in 5-10 years

 Among pregnant women with T2DM – >33% had previous GDM

 Women with higher BMI or higher gestational weight gain are most at risk

 Every 1kg increase from pre-pregnancy weight - 40% increase T2D

Saravanan P et al. Lancet Diabetes and Endocrinology2020 Sep;8(9):793-800. 
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NICE NG3 updated guidance December 2020

All women with previous GDM are now eligible
Including those with normoglycaemia (FPG < 5.5mmol/l or 
HbA1c < 42 mmol/mol) 
There is no time limit on when the GDM pregnancy occurred

Nationwide implementation of postnatal HbA1c at 3-6 
months in conjunction with infant vaccinations, rather than 
an impractical fasting plasma glucose at 6-12weeks, may 
further improve postnatal GDM care
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Take home messages to support women with diabetes on their 
pregnancy journey

Before, during and after pregnancy
 Get serious about GDM follow-up and T2D prevention

Pre-pregnancy
 Contraceptive support is essential to improve pregnancy outcomes
Use HCL technology in T1D (CamAPS FX before/after pregnancy) 
Pharmacotherapy (GLP-1) vs technology in T2D 
During pregnancy
 5mg folic acid, stop potentially harmful meds, refer for specialist care
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Take home messages
Fantastic success T1D pregnancy from CGM and HCL
EOT2D need targeted care and support including better access to safe 

effective contraception/ pre-pregnancy care (T2Day) 
Maternal glucose key modifiable risk factor – role of CGM? 
T2D prevention <40yrs = National Priority
National GDM audit
Post-natal glucose/annual HbA1c
Diabetes Prevention & Remission  
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Q&A
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