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From Anne Cooke, University of Cambridge

Insulitis
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Beta cell

Insulin 
Secretory 
GranuleGLUT transporter

Exercise

Increases the number of insulin secretory granules,
Increases surface expression of GLUT 2 transporters,

Increases beta cell proliferation 

Effector T cell
Antigen 

presenting 
cell

T cell receptor – CD3 recognizing 
antigen presented on MHC

Co stimulatory 
molecule CTLA 4 

binds 
CD80/CD86 on 

APC 
Abatacept (CTLA4 Ig)

Binds CD80 / CD86 and 
prevents costimulation of 

effector T cells

Teplizumab (anti-CD3)
Binds to and depletes CD3 T 

cells

Cytokine 
induced 

death
Golimumab (anti-TNFa)

Reduces cytokine induced 
beta cell death, reduces 
lymphocytic infiltration, 

reduces local inflammation

Anti-thymocyte globulin
Depletes effector T cells

Follicular helper 
T cells prom oting 

effector T cell 
function

IL21
Regulates Follicular T cell 

function

Verapamil
Modulates pro-
inflammatory 

stress and 
reduces oxidative 

beta cell stress

Alefacept
Binds to and depletes CD2 

effector memory T cells

Rituximab (anti-CD20)
Binds to and depletes CD20 B 

cells which act in part as 
antigen presenting cells
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function
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Natural history of T1D
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Can we identify people who will benefit from 
disease modifying therapy?
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Islet autoantibodies

Secretory granule 
m em brane

Arvan 2012

GAD
IA-2
ZnT8

Insulin
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Autoantibodies predate and predict disease

Zeigler 2013

2 or more autoantibodies imply near-definite progression to T1D
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ISPAD Clinical Practice Consensus Guidelines 2018
ADA Classification and Diagnosis of Diabetes 2021 

Presymptomatic Type 1 diabetes

Type 1 diabetes

Symptomatic Type 1 diabetes
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Glucose challenge stratification of T1D risk in those that are positive for 2 or more Ab

5 year risk 45%       75%          100%

10 year risk 70%                 100%

OGTT (HbA1c)

Stage 1
Fasting: <5.6

2hr: <7.8
(HbA1c <39mmol/mol)

Stage 2
Fasting: 5.6-6.9

2hr: 7.8-11.1
(HbA1c 39-47mmol/mol)

Stage 3
Fasting: >7.0

2hr: >11.1
(HbA1c >48mmol/mol)
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Gonzalo, McQueen, Ferrat, Oram 
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Normal Early T1D
Normal glucose

T1D
High glucose

Start insulin
Prevent DKA

Prepare for insulin
Better QOL

Better glucose control
Prevent insulin requiring T1D
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• 5-year-old girl
• Parent T1D

• ELSA study results
• IA2, GAD, ZnT8 positive
• Subsequent HbA1c 41mmol/mol
• OGTT 0 mins: 6.1mmol/L, 120 mins 9.5mmol/L

• 2 PAU attendance reviews before needing insulin 

• Treatment onset (3 months after screening)
• HbA1c 50mmol/mol
• 0.5U FIASP with evening meal
• No basal insulin

• Current treatment (6 months after screening)
• 0.5U FIASP with breakfast and 1U with evening meal
• No basal insulin

‘A smooth landing’
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A child diagnosed through a screening study
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How many people with T1D would you identify if you 
only screen FDRs?
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International general population 
T1D research screening programmes
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UK screening reseach programmes

ELSA T1DRA

Age 2-17

Feasibility and acceptability

BTT1D and DUK

Age 18-70

Natural History

HCT
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ELSA 1 ELSA
Population: 20,000 children, aged 3-13 yrs

Intervention: Screening trial

Outcomes: Feasibility and acceptability 

The ELSA Study

Aim:
To develop and test a programme for

paediatric T1D screening in the UK

Quinn et al. Diab Med, 2024
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GP practices

Community Research Nurses

Community Pharmacies for recruitment

Online and home testing

Recruitment through schools

‘Piggy backing’ 
e.g. vaccine programme
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Screening test – Dried Blood Spot
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RSR-3 
screen

GAD, IA-2A, 
ZnT8

GAD, 
IA-2A, 
ZnT8, 

IAA
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Quinn et al. 
Lancet Diabetes 

Endocrinology, 2026
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15313 5130 1622 1148 1044

Home School Hos pital GP Community

570 4538 1475 5455 3830 1519 1552

TV /R ad io So cia l Med ia Fa mil y a nd  Frie nd s Sc ho ol GP Ho spit al Ot her

Preferred screening test location

97% 64% 28%78%18%
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16,975 308

FP 
32

1Ab 
75

≥2Ab
160

105 31 7

24,875

DBS +veDBS -ve

Stage 2Stage 1 Stage 3

Recruits

6,944 unreturned kits
(5% declined screening 

test, 95% passive 
withdrawals)

3 awaiting confirmation
27 declined

8 failed OGTT
8 declined

91%

69%

95%
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98% of parents considered the 
screening to be acceptable (n=122)

• High satisfaction, positive experience, 
highly recommend

• Overall, easy, convenient process
• Benefit and process acceptable 

regardless of screening outcome (DBS 
positive or negative)
•  Grateful for opportunity to take part 

and receive child’s risk status

Acceptability “it’s light touch, it’s easy, it was efficient, it 
was… yeah, and you get serious knowledge 
on the back of it .”  
“all I need to do is I press the button like I 
order something from Amazon, brilliant, I 
press this button and I’ve got a result on two 
blood tests. It felt like that level of almost 
customer service if I can put it like that.” 

Father of a DBS negative child

“Thank you so much for all your time that you’re 
putting into the study and I do think it’s changing 
families’ lives, because it is such a big thing to go 

through type 1 diagnosis, and just to be able to 
support your child through that and know what 

you’re doing I think is massive, so yeah I’m so 
grateful that we found the study, and that we know 

what we’re doing, and we can prepare for life”
Mother of a stage 1 child

Manuscript in preparation

25

Psychological impact
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Where did you hear about the study?

733 6058 1904 7000 3936 1760 3484

TV /R ad io So cia l Med ia Fa mil y a nd  frie nd s Sc ho ol GP Ho spit al Ot her

90 1995 419 223 196 274 648

11
1

1341 406 1877 1157 851 1043

All

FDR

IMD<5

63 590 193 1337 1078 560 720ME
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(First Degree) Relatives are a good way to start

More 
engaged

37% of ELSA 
participants 

More likely to 
screen positive

3.73% FDR
2.24% any relative

0.25% Gen Pop

Home DBS 
testing 

procedure 
more 

acceptable

Enabler for study 
entry

Implications of 
negative test

Comprehension 
following education

Greater 
kit return 

rates
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Screening with both Ab and genetics?
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Implementation 
effectiveness Cost effectiveness

30
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92% (n=26/28) of parents were 
favourable or wanted more 

information
 

7% (n=2/28) were unfavourable

Views towards 
teplizumab in UK 

families
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Teplizumab
Eligibility

• Age 8yrs and older

• At least 2 +ve IAb

• Stage 2 T1D:

 At least 2 of the below, 
or the same one twice within a year

HbA1c 39-47 or >10% increase
FPG 5.6-6.9
2hr PG 7.8-11.0

For consideration

• 14 days off work
• ‘COVID’ rules
• Adverse events
• Rash 1/3
• Leukopenia 1/5
• Headache 1/10

• Cytokine Release Syndrome 
• 5% mild, usually starting first 

evening and lasting a few days
• 0.5% serious 
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Screening bloods

FBC, LFT (including AST), Clotting

EBV, CMV, Hep B, HIV serology

TB (Quantiferon)

Repeat EBC, CMV the week before
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Premedication

Paracetamol, Ibubuprofen, Piriton, (omeprazole) 
For 1st week 

Taken 30mins before infusion

Regular bloods

FBC, LFT, AST : Days 1, 3, 5, 8, 14 and await results before infusion
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Case Series: Birmingham Experience
Birmingham experience of teplizumab

4 patients in Birmingham

36
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Preparing for disease modifying 
drugs in the UK

NHSE
Professional organisations

Patient organisations

Screening?
ADA 2.7 Autoantibody-based screening for 

presymptomatic type 1 diabetes should be offered to 
those with a family history of type 1 diabetes or 

otherwise known elevated genetic risk.

Practicalities of 14-day infusion?

Which centres?

Equitable access?

Follow up?
Effect on clinical workload?
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How do we ‘mindshift’ T1D care? 
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Stakeholder engagement
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Baricitinib
ATG

Verapamil
Rituximab

Low dose IL2
Abatacept

Medicines tested in new 
onset T1D 

that have potential for 
T1D delay

HYPERTENSION
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Time after diagnosis (months)

ID
A

A
1C

Cases
Cases: best fit curve
Controls: best fit curve

Duration of diabetes partial remission (honeymoon) 
is 5x longer if you exercise

M atched for age, sex, BM I

Chetan et al 2018

Honeymoon was defined as IDAA1C £9
IDAA1C = HbA1C (%) + [4 x insulin dose (units/kg/day)]

(Mortenson, et al 2009) 
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Exercise reduces insulitis in murine model of T1D

Oharom ari 2017

Control

Training

42
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Identify those at risk Test beta cell therapies Delay T1D Better patient 
outcomes

Health economics Adaptive trials Acceptability
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