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Overview 



• To assess the effectiveness of CONTINUOUS real-time CGM on 
glycemic control in women with T1D who were pregnant or 
planning pregnancy

Primary Aim of CONCEPTT



.

NICE NG3 updated guidance 
16th December 2020



T1D Pregnancy outcomes



Listening to women: experiences of using closed-loop in type 1 diabetes pregnancy
Prof. Julia Lawton, …….Dr. David Rankin, and Prof. Helen Murphy
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Most young people with EOT2D are female

ü1,144 in paediatrics ~ 8/clinic
ü8,245 (84%) aged 19-25 yrs
ü66% are women
ü66% in primary care ~1/GP clinic
ü54% of diabetes pregnancies 

~20/clinic
ü33-50% previous GDM pregnancy Number of young people with Type 2 diabetes in England 

(Young People with Type 2 Diabetes, 2019-20; NDA & NPDA)

Effective Communication About Pregnancy, Birth, Lactation, Breastfeeding 
and Newborn Care: The Importance of Sexed Language
Gribble KD et al, Front Glob Womens Health. 2022 Feb 7;3:818856.



TODAY Study Group. Diabetes Care 2022;45:1038–1045 

Pregnancy Outcomes in Young
Women With Youth-Onset
Type 2 Diabetes Followed in the
TODAY Study
Diabetes Care 2022;45:1038–1045 | https://doi.org/10.2337/dc21-1071

TODAY Study Group*

OBJECTIVE

To assess pregnancy outcomes in young women with youth-onset type 2 diabetes
followed in the Treatment Options for Type 2 Diabetes in Adolescents and Youth
(TODAY) study.

RESEARCH DESIGN AND METHODS

Pregnancy information (outcome and any maternal or fetal complications) was
obtained from the female participants by self-report. Additionally, medical
records for the pregnancy and the child’s neonatal course were obtained with
data abstracted into standardized forms.

RESULTS

Over a maximum of 15 years, 260 pregnancies were reported by 141 women
(aged 21.5 ± 3.2 years, BMI 35.6 ± 7.2 kg/m2, and diabetes duration 8.1 ± 3.2
years). Contraception use prior to pregnancy was reported by 13.5% of the
women. Complications were reported by 65% of the women during their preg-
nancy. Pregnancy loss was observed in 25.3% and preterm birth in 32.6% of preg-
nancies. HbA1c ‡8% was observed in 31.9% of the pregnancies, and 35% of the
pregnancies were complicated by chronic hypertension. Nephropathy prior to
pregnancy was observed in 25% of the women. In the offspring, 7.8% were classi-
fied as small for gestational age, 26.8% large for gestational age, and 17.9% in the
macrosomic range.

CONCLUSIONS

Based on observations from the TODAY cohort, young women with pregesta-
tional, youth-onset type 2 diabetes had very high rates of maternal complications
stemming from significant socioeconomic disadvantage. The substantial maternal
and infant complications seen in these young moms could potentially be avoided
with improved contraception rates and reproductive planning.

With the increase in youth-onset type 2 diabetes (1), the number of pregnancies in
women complicated by preexisting type 2 diabetes is increasing (2). From 2000 to
2010, the prevalence of pregestational diabetes (including type 2 diabetes)
increased by 37% (3). According to the most recent report by the Centers for Dis-
ease Control and Prevention (CDC) in 2016, the national prevalence of
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Report on 260 pregnancies in 141 women in 
the TODAY (Treatment Options for Type 2 
Diabetes in Adolescents and Youth) Study 



35% were Hispanic 
30% 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



37% hypertension

30% albuminuria

HbA1c 8.9%

39% were non-Hispanic Black 



Pre-pregnancy counseling was reported in 16% of 
the people

Only 15% reported using any method of 
contraception prior to the first pregnancy 



65% had a maternal pregnancy complications

25% had a miscarriage or stillbirth 



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



Where women adequately prepared for pregnancy?

5mg folic acid before pregnancy Maternal HbA1c in early pregnancy

65% women with EOT2D taking metformin before pregnancy 
2/3 had HbA1c >48mmol/mol but only 18% taking insulin

ONLY ONE IN EIGHT PREPARED FOR PREGNANCY!



Health inequalities in pregnancy preparation 



Planning for a safe & healthy pregnancy





Table 1: Pregnancy preparation before and after PPC programme

a Defined as all of the following (Figure 3): HbA1c ≤48mmol/mol, folic acid 5mg, booking prior to 8 weeks and no harmful 
medications

INTRODUCTION

• Prepregnancy care (PPC) is associated with improved pregnancy 
preparation and outcomes in women with diabetes1,2. 

• However, only a third of women with type 2 diabetes attend1. 
• There is an unmet need to improve awareness about diabetes pregnancy 

risks and how they can be minimised by optimal pregnancy preparation in 
community-care settings.

• To address this, we developed and implemented a community-based PPC 
programme.

AIMS

This study assesses its effectiveness on pregnancy preparation measures and 
pregnancy outcomes in women with diabetes. 

METHODS

• A multifaceted approach was taken to engage women with diabetes as 
well as their primary health care providers (Figure 1). This included:

• Identifying and sending information leaflets to all eligible women 
(Figure 2)

• PPC templates for primary care
• Online education modules and resources
• Regional and local educational events 

• Staff at each specialist NHS maternity unit completed standardised 
National Pregnancy in Diabetes (NPID) forms for all woman with diabetes 
who delivered between 01 June 2013 and 28 February 2017. 

• Differences before and during the program were analysed using t-tests for 
continuous variables and Fisher’s exact for categorical variables. 

RESULTS

• Out of 422 primary care practices, 306 (73%) actively participated. 
• They identified 5075 women with diabetes aged 16-45 years, excluded 

514, and sent the PPC leaflet to 4,558 (89.8%) women.

• A total of 502 women who attended before and 340 women who 
attended after the programme were included.

• Of the 842 pregnant women, 513 (60.9%) had type 1 diabetes, 318 
(37.8%) had type 2 diabetes. 

• After implementation, women with type 2 diabetes were more likely to 
achieve target HbA1c at booking, take 5mg folic acid, and be “optimally” 
prepared for pregnancy (Table 1). 

• Women with type 1 diabetes, presented for earlier antenatal care (Table 
1). 

• There were no significant differences in pregnancy outcomes other than 
an overall increase in neonatal care unit admissions (40.4 vs 48.9%; 
p=0.022). 

• A comparison of pregnancy preparation after implementation the PPC 
programme to the national audit data3 is found in Table 2. 

Type 1 Diabetes Type 2 Diabetes
Pre-PPC
n=287

Post-PPC
n=198

P value Pre-PPC
n=178

Post-PPC
n=130

P value

First HbA1c 
≤48mmol/mol

62 (21.6) 46 (23.2) 0.739 79 (44.4) 76 (58.5) 0.016

n=287 n=195 n=162 n=122
Preconception folic acid 
- any dose

185 (64.2) 126 (64.6) 1.00 60 (36.6) 60 (48.9) 0.041

Preconception folic acid 
5mg

174 (60.6) 113 (58.0) 0.57 38 (23.5) 51 (41.8) 0.001

n=304 n=205 n=185 n=132
Booking prior to 8 wks 164 (54.0) 138 (67.3) 0.003 62 (33.5) 53 (40.2) 0.24 

n=236 n=190 n=138 n=119
Optimal pregnancy 
preparation a

25 (10.6) 31 (16.3) 0.086 8 (5.8) 18 (15.1) 0.021

CONCLUSIONS

• Significant improvements in pregnancy preparation were achieved in 
women with type 2 diabetes with almost 60% reaching target HbA1c at 
conception, and 50% taking preconception folic acid.

• This PPC programme was associated with improvements in pregnancy 
preparation in women with type 2 diabetes.

• These types of programmes should be funded, implemented, and 
studied in additional settings and populations. 

Community-Based Prepregnancy Care Programme Improves 
Pregnancy Preparation in Women with Type 2 Diabetes
JM	Yamamoto1,	DJF	Hughes2,	ML	Evans2,	V	Karunakaran3,	JDA	Clark4,	NJ	Morrish5,	GA	Rayman6,	PH	Winocour7,	C	Hambling8,	AW	Harries9,	MJ	
Sampson9,10 and	HR	Murphy2,	9,10

1University	of	Calgary,	Calgary,	Alberta,	Canada;	2Cambridge	University	Hospitals	NHS	Foundation	Trust; 3Colchester	Hospital	University	NHS;	Foundation;	4West	Suffolk	Hospital,	Bury	St	Edmunds;
5Bedford	Hospital	NHS	Trust; 6Ipswich	Hospitals	NHS	Trust; 7East	and	North	Hertfordshire	NHS	Trust;	8Bridge	Street	Surgery,	DownhamMarket,	Norfolk;	9Norfolk	and	Norwich	University	Hospital,	
Norwich;	10Norwich	Medical	School,	University	of	East	Anglia,	Norwich

Figure 2: PPC leaflets Figure 3: Optimal pregnancy preparation

References: 1Murphy HR, Roland JM, Skinner TC, et al. (2010) Diabetes Care 33: 2514-2520; 2Egan AM, Danyliv A, Carmody L, Kirwan B, Dunne FP (2016) J Clin
Endocrinol Metab 101: 1807-1815; 3 2016 National Pregnancy In Diabetes Annual Report Available from http://digital.nhs.uk/catalogue/PUB30109

Funding: The Eastern Academic Health Science Network (EAHSN; www.eahsn.org) 

Type 1 Diabetes Type 2 Diabetes
Post-PPC NPID Post-PPC NPID

First HbA1c (≤48mmol/mol) 23.2% 14.9% 58.5% 381%
Preconception Folic acid  - any 
dose

64.6% 48.1% 48.9% 31.6%

Preconception Folic acid -5mg 
dose 

58.0% 41.8% 41.8% 22.8%

Booking prior to 8 weeks in PPC, 
prior to 10 weeks in NPID 

67.3% 24.0% 40.2% 41.9%

Optimal pregnancy preparationa 16.3% 7.8% 15.1% 8.1%

Table 2: Pregnancy preparation after PPC compared to the National 
Pregnancy in Diabetes (NPID) audit

a Defined as all of the following in PPC: HbA1c ≤48mmol/mol, folic acid 5mg, booking prior to 8 weeks and no harmful medications
Defined as all of the following in NPID: first trimester HbA1c <48mmol/mol, 5mg folic acid and no adverse medication 
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Figure 1: Multifaceted approach of community-based PPC programme

Planning for a safe & healthy pregnancy

https://www.tommys.org/pregnancy-information/planning-pregnancy/planning-for-pregnancy-tool
https://abcd.care/resource/planning-pregnancy

https://www.tommys.org/pregnancy-information/planning-pregnancy/planning-for-pregnancy-tool
https://abcd.care/resource/planning-pregnancy
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Figure 1: Multifaceted approach of community-based PPC programme

Community-based pre-pregnancy care improves pregnancy preparation in T2D

Yamamoto J et al; Diabetologia. 2018 Jul;61(7):1528-1537



Pre-pregnancy care is as effective in T2D as T1D

Pre-pregnancy care effective – Murphy HR Diab Care 2010 Community-based PPC effective – Yamamoto J Diabetologia 2018



HbA1c during pregnancy
Neonatal unit admission

Preterm delivery LGA

• Women with HbA1c >43 
mmol/mol after 24 weeks have 
significantly higher rates of 
preterm birth, LGA and NICU 
admission



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



Missed opportunities 
before, between and 
after pregnancy?
• Median inter-pregnancy interval 

for women whose first pregnancy 
ended in adverse outcome : 1 year 
(IQR 0.4-2.1)

• Postnatal contraception should be 
prioritised 



Women’s experiences

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’



T2Day 
press release



National Diabetes Prevention Programme includes women with previous GDM

Healthier You NHS Diabetes Prevention Programme:

• The NHS DPP delivers evidence-based behavioural intervenZons to support people at 
high risk of Type 2 diabetes make sustainable lifestyle changes to reduce their risk

• Women with GDM and non-diabeZc hyperglycaemia (NDH) were previously eligible

• Eligibility now expanded to include normoglycaemic women with prior GDM 

• Establish CLEAR PATHWAYS between Maternity Services and General PracSce to 
confirm normoglycaemia; (FPG < 5.5mmol/l / HbA1c < 42 mmol/mol) 
• The 6-8 week postnatal review✔
• Annual HbA1c check✔



Take home messages
üFantastic success T1D pregnancy from CGM and HCL
üEOT2D need targeted care and support including better access to safe 

effective contraception/ pre-pregnancy care (T2Day) 
üAim for HbA1c <43mmol/mol before & during T2D pregnancy
üMaternal glucose key modifiable risk factor – role of CGM? 
üSaving Babies Lives
üT2D prevention <40yrs = National Priority

üNational GDM audit
üPost-natal glucose/annual HbA1c
üDiabetes Prevention & Remission  



The National Diabetes Audit (NDA) is commissioned by the Healthcare Quality
Improvement Partnership (HQIP) as part of the National Clinical Audit and Patient 
Outcomes Programme (NCAPOP). HQIP is led by a consortium of the Academy of Medical 
Royal Colleges, the Royal College of Nursing, and National Voices. Its aim is to promote 
quality improvement in patient outcomes, and in particular, to increase the impact that 
clinical audit, outcome review programmes and registries have on healthcare quality in 
England and Wales. HQIP holds the contract to commission, manage, and develop the 
National Clinical Audit and Patient Outcomes Programme (NCAPOP), comprising around 40 
projects covering care provided to people with a wide range of medical, surgical and mental 
health conditions. The programme is funded by NHS England, the Welsh Government and, 
with some individual projects, other devolved administrations and crown dependencies. 
www.hqip.org.uk/national-programmes

NHS Digital is the trading name for the Health and Social Care Information Centre (HSCIC). 
NHS Digital managed the publication of the 2020 report.

Diabetes UK is the charity leading the fight against the most devastating and fastest growing 
health crisis of our time, creating a world where diabetes can do no harm. They provide 
patient engagement and quality improvement services to the audit programme.

Prepared in collaboration with:

Supported by:

NDAU
Neonatal Data Analysis 
Unit

We are grateful to all the families that agreed to the inclusion of their baby’s data in 
the National Neonatal Research Database (the NNRD) and the health professionals 
and neonatal units for contributing data and the Neonatal Data Analysis Unit team at 
Imperial College London.
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Sensor glucose targets during T2D pregnancy


