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Bedeutung immunologischer Prozesse bei Diabetes

Marc Y Donath

HF occurs earlier than MI or stroke as a T2DM complication

Cohort study of patients (n= 1.9 million) 
with T2DM and incidence of CV disease

*Heart failure post MI was not included in this definition of HF

3P‐MACE

C.J. Nolan  N.B. Ruderman2, S. E. Kahn, O. Pedersen, M. Prentki. Diabetes 2015;64:673‐686

Type 2 diabetes
=

Protection against Overnutrition

Islet:

Protection 

= 

Insulin producƟon↓

Fat, liver, muscle:
Protection

= 
Insulin sensitivity ↓

Kidney:
Protection

= 
Glucosuria

Donath et al, Nature Reviews Immunology, 2019

Hyperglycemia induced -cell production of IL-1
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J Clin Invest 2002;110:851–60

NEJM 356: 1517

Hospitalization for heart failure in CANTOS

Circulation. 2019 Mar 5;139(10):1289-1299
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Placebo
Canakinumab  50 mg
Canakinumab  150 mg
Canakinumab  300 mg

HR  (95%CI)          P
1.0     (referent)    (referent)
0.71   (0.40‐1.26)  0.24
0.64   (0.36‐1.14)  0.13
0.23   (0.10‐0.54)  0.0002

P‐trend across groups = 
0.0002
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CANTOS: Additional Non-Cardiovascular Clinical Benefits
Fatal Lung Cancer

Canakinumab 300 mg
77% reduction 

in fatal lung cancer
P =0.0002

Ridker PM et al, Lancet 2017 
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Placebo-Adjusted HbA1c (%) Mean Differences (95% CI)

Placebo-Adjusted HbA1c (%) Mean Differences

Egger's Test (p = 0.101) (I2= 84.1%, p(het) = 2.00E-07)

Random Effects Overall  (p = 1.16E-07)

Fixed Effects Overall

Kataria Y, Ellervik C, Mandrup-Poulsen T
Seminars in Immunopathology, 41:413‐425

Treatment of type 2 diabetes by targeting IL‐1 – a meta‐analysis of 2921 patients

P = 0.00000016

Retina 2016; 36:385–391

• HbA1c improved from 7.92% to 7.30% (P<0.05)
• No progression of neovascularizations within 24 weeks
• Reduction in retinal edema

J Clin Endocrinol Metab 102: 1712–1718, 2017

J Clin Endocrinol Metab. 2018 Sep 1;103(9):3466-3476

“Remarkable improvement in joint symptoms within 24 h &
in glycemic control during a 6-month follow-up”

IL‐1Ra in gout & type 2 diabetes

Clin Rheumatol (2015) 34:981–984

Anti‐interleukin‐1 treatment in patients with rheumatoid arthritis and type 2 diabetes
A multicentre, open‐label,  randomised controlled trial. 
Ruscitti P, Masedu F, Alvaro S, Airò P, Battafarano N, et al. 

In Press

Rheumatoid arthritis disease activity in both groups 
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) Anakinra (IL-1Ra)

TNF inhibitors

Delta HbA1c 1.03%
P<0.001       

Anti-IL-1β Treatment in patient with a metabolic syndrome 

BENEFITS:
• Cardiovascular complicaƟons ↓(not shown for DPP‐IV inhibitors)
• Heart failure ↓ (not shown for pcsk9 inhibitors and GLP1‐analoga)
• Glycaemia ↓
• β‐cell function 
• Gout ↓
• ArthriƟs ↓
• Lung cancer mortality ↓
• No hypoglycaemia
• Convenient (injection every 3 months)
• Possible effects: renal & eye protection, NASH prevention, treatment of neuropathy & periodontitis

Limitations:
• Severe infections
• Cost
• Commitment of companies 
• Hurdles of health authorities

Donath et al, Endocrine Reviews, 40:1080–1091. 2019

Postprandial hypoglycemia in patients after bariatric surgery

M. Hepprich, S. J. Wiedemann et al. Cell Metab. 2020

Food intake
(post gastric bypass surgery)
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