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Overweight and obese inhabitants in 
Switzerland > 15y



Diabetes – a heavy burden for the individual
AND society

2695 CHF BUT only direct costs
Medication 500 CHF
+ Blood glucose measurement: 200 – 940 CHF
+ Outpatient care 770 - 1000 CHF

• Myocardial Infarction 5138 – 12.500 CHF

• Amputation 12,818 – 20.512 CHF

• End-stage renal disease 
23.629 – 32.738 CHF

How can the avalanche of costs be stopped?



How to choose the right therapy option?

Metformin + ?
HbA1c = 6.8 %

Is there a way to predict disease course and outcomes?



Precision medicine: disease prevention and treatment on behalf of 
people‘s individual variations in genes, environment and lifestyle





Ahlqvist E, Storm P et al. Lancet Diabetes Endocrinol. 2018



Ahlqvist E, Storm P et al. Lancet Diabetes Endocrinol. 2018

Cohorts
All New Diabetics in Scania Cohort (ANDIS) (n=8980)

Scania Diabetes Registry(SDR) (n=1466)
All New Diabetics in Uppsala (ANDIU) (n=844)

Diabetes Registry Vaasa (DIREVA) (n=3485)
Malmo Diet and Cancer Cardiovascular Arm (MDC-CVA): (n=3300)

HbA1c BMI Age at onset
Beta cell
Function

Insulin 
Resistance

Clusters of subtypes based on 6 variables



Time to sustained 
insulin use

Time to 
treatment with 
oral medication 
other than 
metformin

Time to 
treatment with 
metformin

Time to reach 
treatment goal 
(HbA1c <6.9%

Ahlqvist E, Storm P et al. Lancet Diabetes Endocrinol. 201



Clusters show different risk 
for complications

End stage kidney disease Diabetic retinopathy Coronary Events

Ahlqvist E, Storm P et al. Lancet Diabetes Endocrinol. 2018



Clinical relevance has been 
assessed in multiple cohorts



Validation of Diabetes Subtypes in Multi-ethnic Cohorts



- Estimates of Insulin secretion/resistance (OGTT)
- Subcutaneous/visceral Body fat (MRI)
- Hepatic Fat Conten (H-MR Spectoscopy)
- Genetic Risk (Polygenic T2D Risk Score)
- HDL



Different time to onset of Diabetes

Kidney Disease Coronary Heart Disease Overall Survival

Wagner et al, Nature Medicine 2021



Challenge: matching the right patient with the 
right therapy at the right time

Prevent comorbidities
Prevent advers events from pharmacotherapy
Delay in onset of diabetes and comorbidities

Decrease cost of care



Anthony Barbara Carl

Treatment options are plausible to have different effects in 
people with different pathophysiology

+



SGLT2i vs. DPP4i: other clinical features associated 
with HbA1c response



Dennis, Jones, Shields, medrxiv 10.1101/2021.11.11.21265959

HbA1c
Weight loss
Tolerability (drug-
discontinuation)
Heart failure benefit



The future of precision medicine?



SGLT2 + Metformin: 810 CHF

vs.

DPP4+Metformin: 360 CHF

Risk for comorbidities: low
-> less frequent follow ups

SGLT2 earlier?



• Data suggests that clustering is better 
for predictions than glucose 
monitoring alone

• Goal: Optimize treatment decisions 
BEFORE the damage is done

• Wishful thinking until RCTs follow
• Open questions need to be answered



Thank you for 
your attention







Udler MS. Identifying subgroups of people at risk for type 2 diabetes. Nat Med. 2021 Jan;27(1):23-25. doi: 
10.1038/s41591-020-01208-2. PMID: 33442006.
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