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OBESITY IN TYPE 1 DIABETES

Type Diabetes Type 2 Diabetes US adults with TIDM,
Type 1 TYpe & o SSiSugs the prevalence of
' O1 3 overweight and obesity
are estimated at 34 %
and 28 %, respectively

25-40 % of people with
T1DM have
hypertension, 20-40 %
have metabolic
syndrome, 6—12 % have
metabolic dysfunction-
associated liver
disease, 16 % have
chronic kidney disease,
and 10-46 % have
obstructive sleep apnea
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Obesity is a complex and multifactorial disease

Energy intake Energy expenditure

Hedonic input

Experienced
palatability or
pleasure

Inactive lifestyle,
smoking cessation,
psychosocial factors
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Adipose tissue Pancreas Genetics

1. Badman, Flier. Science 2005;307:1909-14; 2. US Department of Health and Human Services, 1998. NIH Publication No. 98-4083
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Multiple hormonal signals influence appetite

Satiety
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Reward centre
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Organ

Adipose tissue Pancreas

CCK, cholecystokinin; GLP-1, glucagon-like peptide 1; OXM; oxyntomodulin; PP, pancreatic polypeptide; PYY, peptide YY

Woods et al. Int J Obes Relat Metab Disord 2002;26:58-510; Badman, Flier. Science 2005;307:1909-14



Weight loss may improve obesity related comorbidities

Benefits of 5-10% weight loss
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1. Knowler et al. N Engl J Med 2002;346:393—-403; 2. Li et al. Lancet Diabetes Endocrinol 2014;2:474-80; 3. Datillo et al. Am J Clin Nutr 1992;56:320-8;
4. Wing et al. Diabetes Care 2011;34:1481-6; 5. Foster et al. Arch Intern Med 2009;169:1619-26; 6. Kuna et al. Sleep 2013;36:641-9; 7. Warkentin et al.
Obes Rev 2014;15:169-82; 8. Wright et al. J Health Psychol 2013;18:574-86
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Weight loss in type 1 diabetes — basic concept

* Provide nutritional education to accurately count carbohydrates and
fine-tune their basal and prandial insulin concentrations

* Low carbohydrate (ADA define as 60-130g/day)

* Use of technology (CGM, pump, HCL) — to support dietary and
exercise intervention

* Behavioural intervention — identifying fear of hypoglycaemia
* Weight gain analogue insulin < regular insulin
* Avoidance of weight promoting medications



Efficacy and Safety of Liraglutide Added to Insulin Treatment in Type 1 Diabetes:
The ADJUNCT ONE Treat-To-Target Randomized Trial
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Efficacy and Safety of Liraglutide Added to Capped Insulin Treatment in Subjects With
Type 1 Diabetes: The ADJUNCT TWO Randomized Trial
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Incretin based therapy in Type 1 diabetes - Meta-analysis

Weight (Kg) GLP-1 RAs Placebo
Study Total Mean SD Total Mean SD Weighted Mean Difference WMD 95%ClI Weight
Pozzilli 2020 15 163 380 46 -0.86 12.69 249 [-165; 663] 3.1% 11 trials
Johansen 2020 54 -6.10 12.84 54 220 12.74 -8.30 [-13.12; -3.48] 2.3% .
oct ' : 12;-3.48] 1 -4.04kg weight loss
HbAlc reduction by -0.21%

Herold 2020 40 -2.54 19.28 39 -0.58 19.91 -196 [-1061; 669) 08% Reduction in prandial and basal insulin
Kuhadiya 2016 54 -423 358 18 -0.30 2.06 -393 [-5.28;-2.58] 14.8% No increased risk of DKA
Mathieu 2016 1042 -2.66 4.83 347 090 4.47 -356 [-4.11;-3.01] 24.0% : :
Ahren 2016 626 -3.85 4.09 206 -0.20 2.30 -365 [-4.10;-3.20] 25.0% No increased risk of severe
Dejgaard 2015 50 -5.90 13.37 50 0.20 13.37 -6.10 [-11.34;-0.86] 2.0% .
Dejgaard 2020 22 -6.80 304 22 -040 2.82 -6.40 [-8.13;-4.67) 11.4% hype rglycaemla
Frandsen 2015 20 -313 246 20 112 1.78 -425 [-558;-2.92] 15.0% . .
Ghanim 2020 42 -390 1856 42 0.40 17.93 -430 [-12.10; 3.50] 0.9% No increased risk of severe
Brock 2019 28 -4.00 1681 20 -0.50 16.68 -350 [-13.10; 6.10] 0.6%

. ' adverse events
Random effects model 1993 864 <o -4.04 [-4.80; -3.27] 100.0%
Heterogeneity: 1° = 57%, 1* = 0.5606, p < 0.01 T T

-5 -10 -5 0 5 10 15
Favors treated group  Favors placebo group
Tan et al. Frontier Pharmacology 2023



Weight loss across SCALE trials

Obesity and Prediabetes? Diabetes? Sleep Apnoea3 Maintenance*
56 weeks 56 weeks 32 weeks 12-week run-in”;

N=2487 N=1244 N=423 N=212 N=180 N=179 56-weeks; N=382

o |
2.0% 1.6% |
2.6% :
6.0% >-7% 0.2%
9 |
8.0% Liraglutide !
3.0mg Placebo !
Weight loss at end of trial ] ] E
% subjects achieving 5% weight loss E

Data are observed means/proportions (except SCALE Diabetes estimated LS means/proportions); LOCF at end of trial.
*, low calorie diet (total energy intake 1200-1400 kcal/day); LOCF, last observation carried forward; LS, least-squared; N, number contributing to the analysis

1. Pi-Sunyer et al. N Engl J Med 2015;373:11-22; 2. Davies et al. JAMA 2015;314:687-99; 3. Blackman et al. Int J Obes (Lond) 2016;do0i:10.1038/ijo.2016.52;
4. Wadden et al. Int J Obes (Lond) 2013;37:1443-51



Adjunct 1 and Adjunct 2 learning points

* Hypoglycaemia events occurred in > 90% of cases

e Capping insulin — total daily insulin dose <15% of baseline — driven mainly by
reduction in prandial insulin. Some Hbalc relapse but comparable to ADJUNCT1

* No difference in hyperglycaemia rate between Lira and Placebo

* Hyperglycaemia & ketosis occurred in ~¥11% (dose dependent - higher compared
to place Oc} mainly in the first 8 weeks of treatment. This increase corresponded
toa I(;Io?je- ependent increase in nausea and an increase in the reduction of
insulin dose

e Adjucated DKA is uncommon (no difference with placebo)
* Almost all ketosis occurred in those with undetectable c peptide

* No increased risk of severe hypos compared to placebo (hno compromise of
glucagon level in type 1 diabetes)

 Difficulties in bolusing ; especially pre-bolusing.



Practical aspects of GLP-1 in type 1 diabetes

e Consistent 10% reduction in bolus insulin
* To consider injecting insulin after eating

* Close ketones monitoring especially in the first 8 weeks of GLP-1
treatment

* Use C peptide level as a predictor of risks of hypos and
hyperglycaemia

* Watch for HbA1c relapse
* Dietetic advice on optimal carbohydrate intake

* Use of technology to optimise insulin dosing and hypoglycaemia
prevention



Semaglutide in Type 1 Diabetes

Subcutaneous weekly semaglutide with automated insulin delivery in
type 1 diabetes: a double-blind, randomized, crossover trial (N=28)

- Increase in TiR; Hbalc reduction (0.5%); Placebo deducted weight loss
(-5.3kg ~7.6%); reduction in daily insulin use (-11.3 units), no DKA, No
retinopathy progression

Pasqua et al. Nature Medicine 2025

Effect of low dose Semaglutide in people with Type 1 Diabetes and
excess weight (N=11, sensor augmented pump) — 0.5mg weekly

- Weight loss of ¥11%; reduction in basal insulin over FU proportion
with weight loss, bolus insulin reduce with reduce carb intake.

Grassi et al. Diab Res Clinc Prac, 2024



Semaglutide
Early in Type
1 diabetes

NEJM, 2023
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Glucagon-like Peptide-1 Receptor Agonism | Glucose-dependent Insulinotropic Polypeptide Receptor Agonism
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Effects of Glucagon on Energy intake and energy expenditure
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Efficacy and Safety of Tirzepatide for the Treatment of Obesity in Adults with Type 1 Diabetes—The Mayo
Clinic Experience

Retrospective study

N=52 patients: BMI 36 kg/m? [32-42].
TBWL at 6, and 12 months was 8% (n=29), and 14% (n=13), respectively (p<0.001 for all).
HbA1c reduce by 1%, TDD by 32% [6-45], and TAR by28% [8-48], p<0.001 for all.

TIR increased by 29% [3-55], p<0.001.
No episodes of severe hypoglycemia or DKA were recorded. The incidence of side effects was 26%.

Tama et al/ Diabetes 2024;73(Supplement_1):1660-P

Efficacy and Safety of Tirzepatide in Adults With Type 1 Diabetes: A Proof of Concept Observational Study

N=26; mean BMI of 36.7 £ 5.3 kg/m?.

Significant reduction in HbAlc by 0.45% at 3 monthsand.0.59% at 8 months

Significant reduction in body weight by 10.5%, and 10.1% at 6, and 8 months

TIR and TITR increased (+12.6%, P = .002; +10.7%, P=_.0016, respectively)

TAR >180 mg/dL decreased (-12.6%, P = .002) at 3 months, and sustained over 8 months.

The drug was relatively safe and well tolerated with only 2 patients discontinuing the medication

Akturk et al ] Diabetes Sci & TEchn 2024



SUMMARY — INCRETIN BASED THERAPY IN Type 1 and Type 2 Diabetes

DRUG DOSE POPULATION % WEIGHT LOSS
Liraglutide (VICTOZA) 1.8mg OD T2D ~6%
Liraglutide IVICTOZA) 1.8mg OD TiD ~4.6-6.1%
Liraglutide (SAXENDA) 3.0mg OD with or without T2D ~8%
Semaglutide (OZEMPIC) 1.0mg OW T2D ~7%
Semaglutide (Ozempic) 0.5-1.0mg OW TiD ~7.6% - 11%
Semaglutide (WEGOVY) 2.4mg OW T2D ~10%
Semaglutide (WEGOVY) 2.4mg OW with or without T2D ~17%
Tirzepatide (MOUNJARO) 15mg OW T2D ~13%
Tirzapetide (MOUNJARO) 15mg OW with or without T2D ~22%

Tirzepatide (Mounjaro) up to 15mg OW TiD ~10 - 14%




Bariatric Surgery in Type 1 diabetes?

Restriction Restriction Restriction &
Malabsorption

Gastric Band Sleeve Gastric Bypass
Gastrectomy

>99% successfully completed laparoscopically



Bariatric surgery in type 1 Diabetes

Systematic review (30 studies, N-706): weight loss ~25% to 34%
Insulin dose reduce from 92.3U to 35.8U
Glycaemic control may not achieve target Hbalc

RYGB most common, Sleeve gastrectomy is less common option (but gaining
popularity due to lower risk of dumping syndrome)

Several common short-term problems, such as marginal ulcers, incisional hernias,
oesophageal dysmotility, prolonged nausea, and nutritional deficits, were
experienced by a range of 4.0%-25.0% of patients with T1D who underwent
bariatric surgery

The risks for hypoglycaemia and DKA episodes increasing by up to 28.6% and
25.0% respectively.

* The predisposing factors for DKA include surgical stress, suboptimal care, sudden

halt or non-compliance with insulin therapy, infection, and electrolyte imbalance.



Person living with obesity

Bariatric surgery - Weight loss « Increased risk of
* Improved HbA_ _(?) hypoglycaemia
’ » Reduction of insulin « Increased risk of

diabetic
ketoacidosis (?)
» Nutrient deficiency
« Complications of

surgery

dose requirements

e Decreased risk of
cardiovascular
disease
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? Combination Therapy

New pharmacotherapy
Nutrient stimulated hormone based therapies

Semaglutide 2.4mg

Tirzepatide (GLP-1/GIP)
Cagrlintide-Sema (Amylin-GLP-1)
Retatrutide (GLP-1/GIP/Glucagon)
Survodutide (Glucagon/GLP-1)




