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Autoimmunity Screening for Kids (ASK) Goals:

. Determine frequency of pre-symptomatic T1D and celiac disease
. Prevent diabetic ketoacidosis (DKA) at diagnosis of diabetes

. Offer interventions to slow progression to diabetes

. Reduce complications of undiagnosed celiac disease

. Analyze cost-effectiveness of screening -> universal screening

. Increase community awareness



35,587 children screened

In addition:
1,754 re-screened
1,828 parents screened

ASK Population:

* Children>1 to<18yold &

Adults 18-99 >100 000
* Reside in the United States approached
] for consent
e Parent/guardian consent for
child
 (Can have celiac disease, but not
diabetes

623 000 eligible childrenin
Denver metropolitan area
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Age distribution Race/ethnicity

] hon-Hispanic white

015y | |
27Y%, 4.7% m Hispanic (any race)
D6-Iy 1.8% ; m African American
0 10-13y .2.10% —— 7 Asian American
m14-17y 7.8% @ Native American
0 Other or Unknown
1st degreerelative
4.2% BT1D
B () 59/ OTiD & CD
3.7% mCD

[0 None




Protocol: Screening for Pre-clinical T1D

5-plex ECL:

+
tTG

posmve Abs

(" SCREENING

IAA, GAD, IA-2, ZnT8

Reflex RBA for any

J

»

CONFIRMATION

Repeat 5-plex ECL
RBASs: IAA, GAD, IA-2, ZnT8

Islet autoantibodies:
- multiple

- single by 2 methods
(high-affinity)

- single by 1 method

Not confirmed

and
HbA1lc <5.7%

- HbAlc, CGM, OGTT
- 5-plex ECL

Education:

- symptoms
- SMBG
- access to clinical

\team

" MONITORING )
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Results: Islet Autoimmunity and Diabetes

( 771D \
at screening
(1 mild DKA)
185 (0.54%) multiple IAb+ 54 T1D
( & 10-y risk of clinical DM = 70% (3 DKA)
34,110* 1034 positive
screened (3.0%) 142 (0.42%) single high-affinity IAb+ STID
. i RBA+ and ECL+ (no DKA)
2 . 10-y risk of clinical DM = 30%
excluding re-screens
700 single I1Ab+ by one method 4T1D
\ 5 10-y risk of clinical DM <5% (no DKA)
Initial screening Confirmation/ follow-up  Clinical T1D
4.5% DKA

Childhood Diabetes
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Follow-up and Monitoring Protocol

Islet autoantibody+

Follow-up intensity
determined by risk of
progression to stage 3 T1D

High risk of T1D in 6 months (stage 2)
N=158 - 53 progressed to stage 3 T1D
- Early T1D education

- Home fasting and 2-h glucose post largest meal x 1 week, CGM
- Call if BG>200 mg/dl or symptoms
- Follow g3 mo to exclude dx, repeat Ab, Alc, OGTT

Elevated risk of T1D in 6 months (stage 1)
N=132 - 13 progressed to stage 3 T1D
- Home 2-hr glucose post largest meal x 1 week, CGM optional
- Call if BG>200 mg/dl or symptoms
- Follow g3-6 mo to exclude dx, repeat Ab, Alc (OGTT g6 mo)

Lower risk of T1D in 6 months (single antibody+, by 2 methods)
N=149 - 27 dysglycemia - 7 progressed to stage 3 T1D

- Home BG testing when ill, call if BG>200 mg/d| or symptoms
- Follow-up g6-12 mo to exclude dx, repeat Ab, Alc

Low risk of T1D in 6 months (single antibody+, by one method)

N=593 - 29 dysglycemia (persistent in 10) - 3 progressed to stage 3 T1D
- Follow-up g6-12 mo to exclude dx, repeat Ab, Alc




Screening, monitoring and education can prevent DKA at onset

Study

Frequency of DKA

Reference

Children identified through general population screening pro

grams

73
Fridaas
AN

(Germany) 5.6% Ziegler A-G. JAMA 2020
=y Q (Colorado) 4.5% Rewers M. EASD 2024
Children diagnosed without prior screening
Sweden 22% Wersall J. Pediatr Diabetes 2021
Finland 23% Hekkala A. Pediatr Diabetes 2018
Germany 24% Kamrath C. JAMA 2020
Colorado Rewers A. JAMA 2015

Alonso G. Diabetes Care 2020




HbA1c at Diagnosis in ASK

12 %
11
10
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Usual diagnosis
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Protocol: Screening for Celiac Disease

r

SCREENING

5-plex ECL:

IAA, GAD, IA-2, ZnT8
<+

tTG

~N

»

CONFIRMATION

RBAs: tTG

Symptoms and signs

tTG not
confirmed

(

MONITORING
High tTG or
symptoms

Low tTG and
no symptoms

~




Results: Celiac Autoimmunity and Disease

No prior Dx

34,110 792 tTG+
screened 654 RBA+, ECL+

93% Confirmed

111 ECL+ only
27 RBA+ only

Initial screening Confirmation Clinical diagnosis
(persistent positive)
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1-year Outcomes Among tTG Screen Positive Children

]
Raw symptom severity score - |—°—| 6.21 (3.82, 8.59), *p<0.001
]
L}
Raw symptom frequency score . |—.—| 7.92 (5.35, 10.50), *p<0.001
Worse E Better
]
|

| T T
10 -5 0 5 10 15
Mean change and 95% CI

Sym pto ms Im prove wit h GFD Total (Self) e 6.76 (-0.01, 13.54), p=0.050
N=25 School (Self)] —=— 9.89 (1.03, 18.74), p=0.030
Paired t-test, p<.0001 Social (Self) | F-e— 5.23 (-3.52, 13.97), p=0.228
Wilcoxon sign rank test, p<.0001 Emotional (Self) - H-=— 5.00 (-4.28, 14.28), p=0.275
Physical (Self) e 3.43 (-2.81, 9.67), p=0.266
E Total (Caregiver) | Fe{ 7.1 (3.15, 12.66), p=0.002
.g School (Caregiver) 7| e s.20 (1.99, 14.41), p=0.011
P Social (Caregiver) | o 519 (-0.93, 11.30), p=0.094
Emotional (Caregiver) | e 9.78 (3.29, 16.27), p=0.004
Physical (Caregiver) | e 10.65 (5.52, 15.78), p<0.001

Worse Better

£ % x> -
| | ! '; T T
Baseline 12 months g 1 yoiy, ﬁ,’ 20 o0 20

e, Mean change and 95% CI

Measuring time

Iron Deficiency Improves with GFD Quality of Life Improves with GFD

Autoimmunity Screening for Kids A SIMPLE TEST TO DETECT

: Childhood Diabetes
Stahl M et al. Clin Gastroenterol Hepatol 2024 mm + Celiac Disease




Summary
" Prevalence of pre-symptomatic T1D - 1.0% (95%ClI: 0.9- 1.1%)

» Prevalence of celiac disease/autoimmunity - 2.1% (1.9- 2.3%)
= DKA at diagnosis of diabetes <5% in screened vs 62% not screened
= Average Alc at diagnosis 6.5% in screened vs 11.5%
= Among 33 0/6 screening-negatives:
" 3(0.01%) developed T1D, ~5 vy later
" 6/1627 (0.4%) retested developed islet autoantibodies

» Evidence of cost-effectiveness! and benefit? of the screening

1. McQueen RB, et al. Diabetes Care. 2020 A SIMPLE TEST TO DETECT

Autoimmunity Screening for Kids
2. Stahl MG, et al. Clin Gastroenterol Hepatol. 2024 mm Childhood Diabetes
+ Celiac Disease



How to screen: TODAY

* |f you are a US citizen without T1D, you are welcome to be
screened through ASK.

* Please go to our website: to complete the
online e-consent.

* Once you complete the e-consent, we’ll give you a finger poke
kit that you are welcome to do this evening and then drop off
with us tomorrow prior to the end of the symposium.

A SIMPLE TEST TO DETECT

Autoimmunity Screening for Kids
aSKQ Childhood Diabetes
+ Celiac Disease
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