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Inflammation and type 2 diabetes (T2D)

Rohm TV et al Immunity 2022
Sotak M et al. Nat Rev Endocrinol 2025

• Systemic low-grade inflammation is a mild, chronic state of inflammation  that involves a 
subtle, persistent immune system activation. 

• Chronic systemic inflammation leads to insulin resistance and beta cell dysfunction

• A chronic low grade inflammatory state favors long-term complications (nephropathy, CVD, 
NAFLD, retinopathy)

• Low-grade chronic inflammation links T2D to other disease conditions:
-Alzheimer’s disease
-Polycystic ovarian syndrome
-Gout
-Rheumatoid arthritis
-Autoimmune diseases
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Chronic inflammation and T2D

Rohm TV et al Immunity 2022
Sotak M et al. Nat Rev Endocrinol 2025

• Chronic inflammation involves insulin target tissues (adipose tissue, liver, muscle, and islets). 

• The recruitment, accumulation, and activation of pro-inflammatory macrophages in metabolic 
tissues drives chronic low-grade inflammation. 

• Other immune cells participate in these inflammatory processes:

 CD8 T cells faciliate macrophages polarization into proinflammatory cells

 CD4 Th1 cells release proinflammatory cytokines 

 Tregs modulate monocytes recruitment

 Mast cells, innate lymphoid cell type 1 cells, neutrophils, eosinophils, NK cells, B cells 
modulate monocytes recruitment and phenotype
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Development of low grade chronic inflammation in T2D

Disruption of resolution phase leads to 
chronic inflammation in T2D 

Sotak M et al. Nat Rev Endocrinol 2025

Polyunsaturated fatty acid (PUFA) 
produce lipoxins pro-resolving mediators
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Timing to target inflammation in T2D 

• Inflammation precedes CVD and metabolic diseases by years

• Inflammation involves muscle, adipose tissue, liver, islets, gut, brain, 
connective tissue, immune cells

• Inflammation may favor autoimmune response

• Current therapies are often introduced late 

• Introduction before disease onset may be more beneficial 

• Identify individuals at risk for CVD/metabolic disease but no 
biomarkers available

• Financial burden often limits interventions 

Sotak M et al. Nat Rev Endocrinol 2025
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Low-grade inflammatory peripheral profile in T2D

Okdahl T et al. BMJ Open 2022 Castelblanco E et al Diabetes Care. 2018

Healthy vs. T2D T2D vs LADA vs T1D
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Diabetic complications, obesity, glycemic control and therapy 
affect low grade inflammation profile in T2D 

Multiple Diabetic complications
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GLP-1R are immunoregulatory and anti-inflammatory

Fiorina P et al., Cell Met 2024
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Fiorina P et al., Pharmacol Res. 2022

GLP-1RA anti-inflammatory effects in vitro
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Fiorina P et al., Pharmacol Res. 2022

GLP-1RA anti-inflammatory effects in preclinical studies
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GLP-1RA anti-inflammatory effects in clinical trials

Fiorina P et al., Pharmacol Res. 2022
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Anti-inflammatory effects of SGLT1/2i

Fiorina P et al., J Endocrinol Invest 2023

SGLT1/2i
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SGLT1/2i anti-inflammatiry effects in vitro

Fiorina P et al., J Endocrinol Invest 2023

SGLT1/2i



19

SGLT1/2i anti-inflammatory effects in preclinical models

Fiorina P et al., J Endocrinol Invest 2023

SGLT1/2i
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SGLT1/2i effects in clinical trials

Fiorina P et al., J Endocrinol Invest 2023
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Targeting surface receptors and circulating cytokines

Sotak M et al. Nat Rev Endocrinol 2025
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New intracellular targets: inflammasome and NF-kB

Sotak M et al. Nat Rev Endocrinol 2025
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Direct targeting of inflammation in T2D

Rohm TV et al Immunity 2022

and in other diseases and T2D complications
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Repurposing of antidiabetic drugs in neuroinflammation

Kopp KO et al Pharmacol Res 2022
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Conclusions

Overnutrition
, Obesity 

Aging

Low grade inflammation in T2D

LGI

Is it too late?

Is it sufficient?
Earlier?

Pellegrini V et al Cells 2024
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Conclusions

• Chronic unresolved systemic inflammation drives T2D and related cardiometabolic disease.

• Anti-inflammatory drugs are approved but have adverse effects (weight gain, infections)

• Specialized pro-resolving mediators (lipoxins) are of therapeutic interest.

• Specific biomarkers for low grade chronic inflammation to identify at risk patients are lacking.

• Studies evaluating effects of antidiabetic drugs on low grade chronic inflammation are lacking.
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