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What this session covers

Qaﬁgnancy preparation
\/Pr ?qcy outcomes T1 & early-onset T2D

v'Role of @betes technology
v'Postnatal -up

)




What is a successful pregnancy outcome?

- @Qongenital malformations
= Lijv ther + no stillbirth/neonatal death

= No nec@)al intensive care
= No birth injdries/delivery complications

= No neonatal hdglycaemia, jaundice,
respiratory distre

= Baby normal size (<90t centile)




National Pregnancy in Diabetes (NPID) audit

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

% CEMACH 2002-03

50.0 )\
Type 1 Type 2 o 40.0

o
£ 300
Y
£ 20.0 P I
o
o Hm i

1stquintle  2nd quintle  3rd quintile  4th quintile  Sth quintile

(least (most
deprwed) mType 1 mType 2 deprwed)
= minority ethnicities = white = not known I
Articles
Characteristics and outcomes of pregnant women with S ®
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Murphy HR et al, 2017. Diabetologia; Murphy HR et al, 2021 Lancet Diab Endo s e 5 i A o o




Population demographics

I]Q] Prevalence (n) of type 1 and type 2 diabetes in
nd \ Preg na nt WO England and Wales
WA

NATIONAL DIABETES AUDIT With diabetes in % ::::
and 2022: )

2500

Type <\ 0 (o) O b
Phee o il “

2014 2015 2016 2017 2018 2019 2020 2021 2022
® Type 1 diabetes (n) 1330 1585 1735 1870 2180 2170 2115 2190 2280
W Type 2 diabetes (n) 1220 1475 1700 1960 2385 2625 2555 2610 2975

o

o

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

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



Healthcare inequalities

Pregnant women
diabetes are more li

than those with type 1 tv@

From ethnic | ﬂ )\
minorities < )
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NATIONAL DIABETES AUDIT

Living in
deprived areas

4

Ethnic Minorities Least vs most deprived

Deprivation in type 1 and type 2 diabetes 2021/22
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Type 2 diabetes (%) 6.5 11.5 19.0 26.6 36.5



Planning for a safe & healthy pregnancy

HbATc <6.5%

of "

N
=
7 \_
No harmful 0OKI
medications B befogfowks

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

Maternal glucose is key risk factor for serious adverse outcomes

= HbA1lc>48mmol/molis the
risk factor for serious adverse

pregnancy outcomes (congenltap/g)ﬂ
malformations and stillbirth or ‘
neonatal death) 5 50 I
= Aiming for HbAlc <48 M II II
less than 43 (4

mmol/mol at start of pregnancy 491058 59t069 70to80 81to86 over 86
ear :,.f pregnancy HbA1c (mmol/maol)

mlype1 mType 2
= Using contraception until
‘pregnancy ready’

National Pregnancy in Diabetes Audit Report 2020 - NHS Digital



https://digital.nhs.uk/data-and-information/publications/statistical/national-pregnancy-in-diabetes-audit/2019-and-2020

Planning for a safe & healthy pregnancy

Risks and complications

e eeeeid O

For women with diabetes who do not plan their
pregnancy, the risk of a serious complication (e.g.

stillbirth, serious heart or birth defect) is about 1in 10. O
8.0

Reassuringly, if you do plan your pregnancy with your 4

diabetes team, your risk of serious complications falls

closer to that of women without diabetes (1 in 50).
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Pregnancy preparation

O

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

d sy Pregnantwomen with type 2
20.0 n QWA diabetes are more likely

NATIONAL DIABETES AUDIT

18.0 than those with type 1 to:

16.0

14.0

12.0
10.0
8.
6.
4.
2.
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2014-2018 2019/20 2021/22 Booking gestation 9 vs 7 weeks for EOT2D vs T1D

EType 1 (%) mType2 (%)

Experience health inequalities
before and during pregnancy.
This finding is unchanged
since 2014.

o

o

o o

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



What could have been different?

Planning for a safe & healthy pregnancy

O

( Bisks and complications

e

20 with diabetes who do not plan their
pregnangy; the risk of a serious complication (2.g.
stillbirth, seri@ﬁeart or birth defect) is about 1 in 10.

v'Working with diabetes team to get ‘pregnancy r%educes these risks to 1 in 50

v'HbAlc less than 48 mmol/mol (advise women with Hb&ﬁc >86 mmol/mol to avoid
pregnancy i.e. SAFE EFFECTIVE CONTRACEPTION)

v'Check all medication is safe and on folic acid 5mg od

Murphy H et al. Diabetes Care, 2010



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

KNOW DIABETES. FIGHT DIABETES.

T2Day

press release

;eople in England with diabetes to

NHS offers extra help for
under-40s with diabetes

[Eleanor Haywand
Health Correspondent

The MNHS is to offer weighl-loss
programmes for under-dis with type 2
wizhetes asa recond number of vounger
adults develop the disease.

In the UK, HE00) people aged
between I8 1o 39 have whal medical
arthgdaxy has regarded as a condition
af i 1me
type 2 dinbetes in under-40s
faster in Britain than any-
n the workd, incresing fve-
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igh risk aldeadly
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weekly injection avalla HS
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get targeted support in new roll-out

EXF One-bo-ofe reviews as well as
the eption of new medicines snd
treatments where indicated,
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lamd living with carly cnset type 2 thelr disbetes.
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Patlents will also benafit fram  poet avallable for women, lecluding  medicstion and in some coses put

thiedr type 2 disbetes bvio rembsion.
Professor Jonathan Valabdjl, the
natlonal elinfeal directior for diake-
e and obesity, sald: “Type 2 diake-
tes I peaple undar 40 Is @ growing
prokiams globally. England is moe ax-
cepthon, meaning thers s an ever-
I resassingg, cheal bemgre fioe the NHE
“Wea know tht this age Is
lesst likety to complets vitnl anrmsd
[
peopk are o : thelr dia-
bites well and redacs the risk of serl-
ous ol ns, wiilch s exmetly
witvy wr have embarked on an ombd-
thoves and woerkd - At imitlative *

shart supply globally becanse of its aff-
labed e a5 a direg for the overweightl.

Patients will also have the oplion of
al2-week “soupand shakes™ diet, which
has been proven Lo put Bype 2 dabetes
inio remission.

Eady-onset type 2 diabetes is a more
agpressive form of the disease
Research shows that life expectancy
Ealls by 11 years on average in those who
devedop it al 20, compared with a
reduced e expectancy of two years
when given a diagnosis at 65,

Professor Jonathan Valabhiji,
mational dinical director for dabetes
and obesity saik “Type 2 diabetes in
people under 40 i 3 growing problem
globally. We konow this age group is
least hikely to complete vital anmsal
health checks. The programme will
provide argeted intervention”

Chiris Askew, chief exscutive ol Dia-
betes UK, sxid the programme was a
“vitally impaortant™ step bo improving
gure for younger people with diabetes

s

NHS\75

Under-40s with type 2 diabetes are set
to have their care 'transformed' by a
world-first NHS programme which
gives patients tailored support

+ Patients will benefit from extra one-to-one reviews and option of new treatments
« READ MORE: The four health measurements that EVERYONE should know

m At the heart of (

EWEE Views v | Clinical | Pulse R

NHS to focus on diabetes checks for under
40s after ‘alarming’ rise in young people

World-first initiative will offer more intensive and targeted care under new national

programme, officials announced

Home » News » Clinical areas » Diabetes » New NHS type 2 diabete

New NHS type 2 diabetes
programme targets
support at young people



Women with diabetes have obstetric and neonatal
complications

LGA
1in 2 women with TIDM O
1in 4 women with T2DM O

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

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

NICU
1 in 2 babies of mums with TIDM
1 in 3 babies of mums with T2DM

National Pregnancy in Diabetes Audit Report 2020 - NHS Digital



https://digital.nhs.uk/data-and-information/publications/statistical/national-pregnancy-in-diabetes-audit/2019-and-2020

Pregnancy complications and maternal HbA1c during pregnancy?

NICU admissions
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d a 95% of women with type 1
n WA digbetes wore continuous

gILQ,?/se monitors in 2022
)

NATIONAL DIABETES AUDIT

NPID Audit data 2023 - Partnership LMS and diabetes networks



Real-world CGM use — N=2055 crow e, SuoeTES
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NATIONAL DIABETES AUDIT

Serious adverse pregnancy outcomes

Wearing continuous glucose . L
montiors improv@ (Birth defects, stillbirth, baby death)

7.0

& glucose levels fo

/ mothers

& outcomes for women )\

and babies

Improved pregnancy glucose levels with: 2.0

v" Fewer LGA babies
v' Fewer preterm births

6.0

5.0

“o

1.0

0.0
On CGM Not on CGM

H 2021 w2022

v' Fewer neonatal care admissions

Scott EM, Murphy HR, Kennedy K, Kar P. CONCEPTT to care: the science of implementation in diabetes care.
Lancet Diabetes Endocrinol. 2024 Feb 26:52213-8587(24)00039-1.



Can HCL further improve maternal glucose?

In CONCEPTT, only ~30% C
pregnancy glucose targets of

Still some way to go.........

users achieved
Ime in range

From the Wellcome Trust-Medical Re-
search Council Institute of Metabolic Sci-
ence, University of Cambridge (ZA.S.

MLEW., RH. HRM.), and Wolfson Dia-
betes and Endocrine Clinic, Cambridge
University Hospitals NHS Foundation
Trust (S.H., D.S.. HR.M.), Cambridge, the
Elsie Bertram Diabetes Centre (RCT,
H.RM) and the Department of Obstet-
rics and Gynaecology (K.PS), Norfolk
and Norwich University Hospitals NHS
Foundation Trust, and the Norwich Med-
ical School, University of East Anglia
(HRM.), Norwich, the Ipswich Diabetes
Centre, Ipswich Hospital NHS Trust, Ips-
wich (G.R.), and the Division of Epidemi-
clogy and Biostatistics, Leeds Institute of
Cardiovascular and Metabolic Medicine,
Un, yofLeeds, Leeds (GRL, EMS)
— allins the United Kingdom. Address re-
print requests to Dr. Murphy at Norwich
Medical School, University of East An

glia, Fl. 2, Bob Champion Research and
Education Bldg, Norwich NRA TUQ,
United Kingdom. or at hm386@medschl
cam.ac.uk

N Engl | Med 2016,375:644.54
DO: 2434
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“ ORIGINAL ARTICLE ||

Closed-Loop Insulin Delivery during
Pregnancy in Women with Type 1 Diabetes

Zoe A. St a E. Wilinska, Ph.D., Sara Hartnell, B.Sc

t, M.D., Ma

ABSTRACT

BACKGROUND

In patients with type 1 diabetes who are not pregnant, closed-loop (automated)
insulin delivery can provide better glycemic control than sensor-augmented pump
therapy, but data are lacking on the efficacy, safety, and feasibility of closed-loop
therapy during pregnancy.

METHODS
We performed an open-label, randomized, crossover study comparing overnight
closed-loop therapy with sensor-augmented pump therapy, followed by a continu-
ation phase in which the closed-loop system was used day and night. Sixteen
pregnant women with type 1 diabetes completed 4 weeks of closed-loop pump
therapy (intervention) and sensor-augmented pump therapy (control) in random
order. During the continuation phase, 14 of the participants used the closed-loop
system day and night until delivery. The primary outcome was the percentage of
time that overnight glucose levels were within the target range (63 to 140 mg per
deciliter [3.5 to 7.8 mmol per liter]).

RESULTS
The percentage of time that overnight glucose levels were in the target range was
higher during closed-loop therapy than during control therapy (74.7% vs. 59.5%;
absolute difference, 15.2 percentage points; 95% confidence interval, 6.1 to 24.2;
P=0.002). The overnight mean glucose level was lower during closed-loop therapy
than during control therapy (119 vs. 133 mg per deciliter (6.6 vs. 7.4 mmol per
liter], P=0.009). There were no significant differences between closed-loop and
control therapy in the percentage of time in which glucose levels were below the
target range (1.3% and 1.9%, respectively; P=0.28), in insulin doses, or in adverse-
event rates. During the continuation phase (up to 14.6 additional weeks, including
antenatal hospitalizations, labor, and delivery), glucose levels were in the target
range 68.7% of the time; the mean glucose level was 126 mg per deciliter (7.0 mmol
per liter). No episodes of severe hypoglycemia requiring third-party assistance oc-
curred during either phase.

CONCLUSIONS

Overnight closed-loop therapy resulted in better glucose control than sensor-aug-
mented pump therapy in pregnant women with type 1 diabetes. Women receiving
day-and-night closed-loop therapy maintained glycemic control during a high
proportion of the time in a period that encompassed antenatal hospital admission,
labor, and delivery. (Funded by the National Institute for Health Research and others;
Current Controlled Trials number, ISRCTN71510001.)

N ENGL) MED 3757 MEJM.ORG  AUGUST 18, 2016
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The NEW ENGLAND
JOURNAL of MEDICINE

| GOORIGINAL ARTICLE

Automated Ins elivery in Women with
Pregnancy Com @d by Type 1 Diabetes
C

Tara T.M. Lee, M.B., B.S., Cori ol B.Sc., Simon Bergford, M.S.,
Sara Hartnell, B.Sc., Eleanor M. Scgfft, M.D., Robert S. Lindsay, Ph.D.,

David Rankin, Ph.D., Julia Lawton, Ph.D.{Rebe&a M. Reynolds, Ph.D.,

Katharine F. Hunt, M.D., David R. McCance, MQharine Barnard-Kelly, Ph.D.,

Emma Flanagan, Ph.D, Matthew Hammond; Shepstone Ph.D.,
Malgorzata E. Wilinska, Ph.D., Judy Sibayan, M.F ollman Ph D.,

Roy Beck, Ph.D., Roman Hovorka, Ph.D., and Hele rphy, M
forthe AiDAPT Collaboratlve Group* i

Lee T et al N EnglJ Med 2023; 389:1566-1578

AlDAPT |
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CamAPS FX HCL improved maternal glucose from
early pregnhancy

EEEEEE— :
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Lee T et al N Engl J Med 2023; 389:1566-1578 Trcroup ] a0 [ standara care



Additional Benefits.....

v’ 3.7kg less gestationa@eight gain
v’ Less gestational hypert@ion
v" Low rates of LGA/NICU /I/

v’ Less worry, less work, more O)‘
enjoyable pregnancy O

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




HCL in T1D pregnancy decision tool

Cam APS FX

(Ypsomed or Dana)

Medtronic 780G Tandem IQ

Licensed for use in pregnancy M ‘

Achieves glucose target of <5.0 mmol/I M 4 4

Evidence for clinically relevant improvement in
maternal glucose outcomes (>5% improvement in M NEJM 2023
TIRp 3.5-7.8) irrespective of age, BMI, booking

HbAlc

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

Chance of having a big baby 1in3

(Large for Gestational Age ) LGA rates 39%

Maternal weight change in pregnancy 3.7 kg less weight gain
Development of any hypertensive disorder in 20%

pregnancy

X X

5.5 X[ 6.25

x LanceiygP& x DTT 2024

2024; DTT 2024 O

Achieved 1 in

20 in women with early

pregnancy HbAlc >6.5%
2in3 2in3

LGA rates 60-70% LGA rates 60-70%
5.4 kg more weight gain ~ 3.3- 5.4 kg more
in women with early weight gain
pregnancy HbAlc

>6.5%, and 3.3kg more
if HbAlc <6.5%

Unknown

Diabeloop

X

5.6

x DTT 2024

X

2in3
LGA rates 60-70%

3.3- 5.4 Kg more
weight gain

Unknown

Omnipod 5

6.1

X

Unknown

Unknown

Unknown

Current standard

care CGM (with
MDI or Pump)

M

M Lancet 2017

X

1lin2
LGA rates 50%

Neutral

42%

Lee TTM et al. N EnglJ Med. 2023, Benhalmina K et al. Lancet Diab and Endo. 2024, Quirés C et al. Diabetes Technol Ther. 2024 Feig DS et al Lancet. 2017



Too little too late with other HCL systems

-

3.5-7.8 mmol/l

~
Pregnancy

Target
(TIRp)

>70%

3rd trimester

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



Pregnancy HCL benefits are system specific

39% LGA

69% LGA

\_

weight gain

Lee T et al AiDAPT N Engl J Med 2023

Women with HbA1¢c>6.5%*
Quiros C et al Diabetes Technol Ther. 2024

GG BioRender.com

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


https://thenounproject.com/browse/icons/term/baby-weight/%22%20target=%22_blank%22%20title=%22Baby%20weight%20Icons%22

SWAP to CamAPS FX HCL during preghancy

Carefully consider

SWAP to :
Montgomery ruling...

CamAPS FX

“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”

Y,
https://services.nhslothian.scot/maternity/wp-content/uploads/sites/62/2022/09/RCOG-Impact-of-Montgomery-Ruling.pdf



d n Rates of serious outcomes
n WA fehwomen with type 2

NATIONAL DIABETES AUDIT dia ges and their babies
increa@bd in 2022

O 6.60/0
4.,2%

2014-2020 2021 2022



1038 Diabetes Care Volume 45, May 2022

>
L YRy
Pregnancy Outcomes i%ng TODAY Study Group*
Women With Youth-Ons
Type 2 Diabetes Followed i%
TODAY Study )\
Diabetes Care 2022;45:1038-1045 | https.//doi.org/10.2337/dc21-1071 O

Report on 260 pre%ncies in 141 women in
the TODAY (Treatmerﬁ—Options for Type 2
Diabetes in Adolescents and Youth) Study

TODAY Study Group. Diabetes Care 2022;45:1038—1045
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60 pregnancies in 141 WOMEN & GIRLS
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Early-onset T2D predominantly affects WOMEN & GIRLS

« 9,805 people < 25 years with T2D; 8, (84%) were aged Age group Number of people
19-25 years O

) L. . . . . Under 12 years 105
* 1,144 in paediatric services; i.e. 8 per paedidtr it
12-15 years 545
&t\ ce

« 66% aged 19-25 in primary care; i.e. <1 per GP pyécti 16-18 years 910
O 8,245

« 54% of all pre nancies in women with T2D 19-25 years
g
All 0-25 9805

« 33-50% have had a previous pregnancy with GDM
Number of young people with Type 2 diabetes in England

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

30



Women’s experiences with HCPs

Stigma and judgement; perceived and self....

J

1 felt frightened and not liscep._d *o.......

‘more focus on the positivity of ma 1ag ng glucose levels
and the results for my pregnancy/bii t, fo- example being
able to deliver naturally — proper suppcu.~ t s inanage
diabetes without compromising my mental hec/lth and
unborn baby’

PROTECT expert by experience perspective




Perinatal deaths - Saving Babies Lives Care Bundle

Type 2: 200 deaths (110 stillbirths, 90 neonatal deaths)
Type 1: 145 (85 stillbirths, 605onatal deaths)

Risk Factors
e O e HbAlc >43mmol/mol: OR 3.0
100 ¢ * Deprivation: OR 2.3
O  Type2vs T1D:OR 1.65

6.0

O’OJI
=m mf HE B

0.0

>48mmol/mol

44-48mmol/mol

up to 43 441052 53to63 64dto 74 75to0 85 86 and over
3rd trimester HbA1c (mmol/mol)

<43mmol/mol

m Type 1 diabetes SB or NND (%) Type 2 diabetes SB or NND (%)

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



How can we improve outcomes for women with T2D?

= Support to achieve B%Iucose targets (e.g GLP-1, CGM)

"  Focus attention on thos en who are not achieving the
HbAlc targets (<48 mmol/ not using contracpetion

" Getserious about preventing ar@br reversing 12D

= Why is that your problem? O

"  Because you see them earlier in the @@ey with GDM

gl



Role of Gestational Diabetes ?

=  Gestational diabetes no%n in 10-20% of all pregnancies

" Upto 70% risk of progression%Dl\/l in 5-10 years
" Among pregnant women with TZD&\— 33% had previous GDM

= Women with higher BMI or higher gest al weight gain are most at risk

= Every 1kg increase from pre-pregnancy weigft— 40% increase T2D

Saravanan P et al. Lancet Diabetes and Endocrinology2020 Sep;8(9):793-800.



NICE NG3 updated guidance December 2020

Women diagnosed with gestat iabetes

1.6.11
normal after the birth:

For women who were diagnosed witional diabetes and whose blood glucose levels returned to

» offer lifestyle advice (including weight% and exercise)

ftathe birth to exclude diabetes (for practical
reasons this might take place at the 6-week post

» offer afasting plasma glucosetest6to 13w

o after 13 weeks offer a fasting plasma glucose test if thi

a fasting plasma glucose test is not possible

* donotroutinely offera 75-g 2-hour OGTT

al check)

< has ‘ot been done earlier, or an HbAlc test if

O

o offer areferral into the NHS Diabetes Prevention Programme if eligib
fasting plasma glucose test or HbA1c test. [2015, amended 2020]

ed on the results of the

All women with previous GDM are now eligible
Including those with normoglycaemia (FPG < 5.5mmol/l or
HbAlc < 42 mmol/mol)

There is no time limit on when the GDM pregnancy occurred

Nationwide implementation of postnatal HbAlc 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



Take home messages to support women with diabetes on their

pregnancy journey
Pre-pregnancy

v'Use HCL technology in T amAPS FX before/after pregnancy)

v'Pharmacotherapy (GLP-1) vs %Ology in T2D

During pregnancy )\
v' 5mg folic acid, stop potentially harr@bmeds, refer for specialist care

v’ Contraceptive support isgssential to improve pregnancy outcomes

Before, during and after pregnancy A
v' Get serious about GDM follow-up and T2D prevention




Take home messages

v'Fantastic success T1D pragnancy from CGM and HCL

v'EOT2D need targeted car@d support including better access to safe
effective contraception/ pre—zlﬁgna ncy care (T2Day)

v'Maternal glucose key modifiabé}).k factor — role of CGM?
v'T2D prevention <40yrs = National P@ity

v'National GDM audit O,o

v'Post-natal glucose/annual HbA1lc
v'Diabetes Prevention & Remission

e
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