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The unmet needs in diabetes

1.Scheen AJ & Van Gaal LF, Lancet Diabetes Endocrinol 2014;2:911–22; 

2.Van Gaal L et al. Diabetes Care 2015;38:1161–7; 

3. Phillips LS et al. Diabetes Care 2014;37:2668–76
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Can new medications help to prevent complications ?



T2DM patients have high CV risk and 
increased CV mortality

Libby et al. Circulation 2002;106:2760‒2763;
Jacobs et al. Diabetes Res Clin Pract 2005;70:263‒269

79% of T2DM patients are overweight or obese
63% of T2DM patients have arterial hypertension
70% of T2DM patients have dyslipidemia



There is a close relationship between cardiac 
and renal pathophysiology in type 2 diabetes

Concomitant cardiorenal dysfunction in type 2 diabetes1

1. Ronco C, et al. J Am Col Cardiol. 2008;52(19):1527–1539; 2. AACE. Endocr Pract. 2007;13 Suppl 1:1-683;

3. Afghahi H et al. Nephrol Dial Transplant. 2011;26(4):1236-43;

4. Radbill B et al. Mayo Clin Proc. 2008;83(12):1373-1381; 5. UKPDS Group. BMJ. 2000;321:405-412.
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Ronco 2008 Am J Coll Cardiol 52(19). 1527-1539.pdf
AACE Endocr Pract 2007 13.pdf
Afghahi 2011 Nephrol Dial Transplant 26(8). 1236-1243.pdf
Radbill 2003 Mayo Clin Proc. 83(12).1373-1381.pdf
UKPDS 35 Stratton 2000 BMJ. 321,405–412.pdf


Recommendations in the ADA Standards of 
Medical Care in Diabetes 2020 represent a 

major paradigm treatment shift

ADA, American Diabetes Association; ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; CV, cardiovascular; CVD, cardiovascular disease; CVOT, 
cardiovascular outcomes trial; DPP4i, dipeptidyl peptidase-4 inhibitor; eGFR, estimated glomerular filtration rate; GLP-1 RA, glucagon-like peptide-1 receptor agonist; 
HbA1c, glycated haemoglobin; HF, heart failure; SGLT2i, sodium-glucose co-transporter-2 inhibitor; SU, Sulphonylurea; T2D, type 2 diabetes

American Diabetes Association. Diabetes Care 2020;43:S1

“In appropriate high-risk 
individuals with established 

T2D, the decision to treat with 
a GLP-1 RA or SGLT2 inhibitor 

to reduce MACE, HHF, CV 
death or CKD progression 

should be considered 
independently

of baseline HbA1c or 
individualised HbA1c target”



American Diabetes Association, Diab Care 2021;44:S111-S124

2021Recommendations  



Nauck M, Meier J. Eur J Endocrinol 2019 Oct 1. pii: EJE-19-0566.R1. 

doi:10.1530/EJE-19-0566

Meta-analysis
Cardiovascular MACE outcomes in CVOT 

studies MACE



4F

The 4F of heart failure in Diabetes
“FIRST, FREQUENT, FATAL & FORGOTTEN” 

50%
van de T2D patiënten 
kan hartfalen ontwikkelen1

68%
van de patiënten toont 
LV dysfunctie binnen de 5 
jaar na diagnose van T2D2

>40%
van de T2D patiënten 
sterft binnen de 5 jaar na 
diagnose van hartfalen3

33%
hoger risico op hospitalisatie 
voor hartfalen dan non T2D4

T2D patiënten hebben een 

1. American Diabetes Association. Diabetes Care 2019; 42(suppl1):S103-S112

2. Faden G et al. Diabetes Res Clin Pract. 2013;101(3):309–316

3. Bertoni AG et al. Diabetes Care 2004; 27(3):699-703 

4. Cavender MA et al. Circulation. 2015;132:923-931



EMPA-REG: Type 2 diabetes with 

established CVD
Hospitalisation for heart failure

Cumulative incidence function 

CI, confidence interval; CVD, cardiovascular disease; HR, hazard ratio

Zinman B, et al. N Engl J Med 2015;373:2117–2128

Hazard ratio, 0.65 

(95% CI, 0.50-0.85) 

P=0.002
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Modified from Drucker DJ. Cell Metab 2006;3:153-65.
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GLP-1 Modulates Numerous 
Physiological Functions



Kristensen SL et al, Lancet Diab Endocrinol 2019

Effects of all GLP-1 RA’s on mortality and 

heart failure 



Wilcox T, De Block C, et al. JACC 2020

SGLT2i CVOTs: 

MACE & kidney outcome



EMPA-REG OUTCOME®: renal outcomes

C. Wanner et al, New Engl J Med, 2016

Doubling of serum creatinine*, initiation of renal replacement therapy, or 

death due to renal disease

*Accompanied by eGFR [MDRD] ≤45 ml/min/1.73m2.



Meta-analysis of SGLT2i CVOT trials on Renal End Points 
composite of worsening of renal function, end-stage renal disease, or renal death

Zelniker TA 2018. Lancet; Published online November 10, 2018 http://dx.doi.org/10.1016/S0140-6736(18)32590-X 3

Renal benefit has been showed at all eGFR categories and seems greater effect with better eGFR

- 56 %

- 33 %

- 44 %

eGFR < 60

eGFR 60 to < 90

eGFR > 90

Renal composite endpoint without CV death defined as sustained confirmed eGFR decrease ≥ 40% to eGFR < 60 ml/min/1.73m2 using CKD-EPI equation and/or ESRD (dialysis ≥ 90 days or kidney transplantation, sustained confirmed eGFR < 15 

ml/min/1.73m2) and/or renal death (pre-specified additional renal composite outcome)     CV, cardiovascular; CKD, chronic kidney disease; Dapa, dapagliflozin; eGFR, estimated glomerular filtration rate; ESRD, end-stage renal disease

Renal end 
points



American Diabetes Association Dia Care 2021;44:S111-S124

GLP-1 : HbA1c > 7.5% 

en BMI ≥ 30        

SGLT2i: HbA1c 7% -

9%

GLP-1 RA: no limit 

SGLT2i: eGFR>60 

ml/min

Terugbetaling in België



CREDENCE: Baseline Renal Characteristics

Perkovic V et al, NEJM 2019

Canagliflozin
(n = 2202)

Placebo
(n = 2199)

Total
(N = 4401)

Mean eGFR, mL/min/1.73 m² 56 56 56

eGFR ≥90, % 5 5 5

eGFR ≥60 to <90, % 36 35 35

eGFR ≥45 to <60, % 29 29 29

eGFR ≥30 to <45, % 27 27 27

eGFR <30, % 4 4 4

Median UACR (IQR), mg/g
923 

(459-1794)
931 

(473-1868)
927 

(463-1833)

UACR <30, % <1 <1 <1

UACR 30-300, % 11 11 11

UACR >300-≤3000, % 77 76 77

UACR >3000, % 11 12 11



Credence outcome with cana

Perkovic V et al, NEJM 2019



CAROLINA and CARMELINA provide evidence across a 
broad spectrum of T2D duration, CV and kidney risk

18

Atherosclerosis

Chronic kidney disease

Target-organ damage
Early 
disease

Advanced
disease

Risk Asymptomatic Symptomatic

CAROLINA®1

0%

on insulin*

42%

had pre-existing 
ASCVD

9%
treatment-

naïve

Median T2D 
duration:
6.3 years

Active-
comparator

83%

on metformin

37%

41%
had T2D 
for ≤5 years

had ≥2 
CV risk factors

CARMELINA®2

58%

on insulin*

74%

had prevalent 
kidney disease

<3%
treatment-

naïve

Median T2D 
duration:

14.75 years

Placebo-
controlled

55%

on metformin

57%

33%
had established CV 
disease and prevalent 
kidney disease

had established 
CV disease

*Exclusion criteria
ASCVD, atherosclerotic cardiovascular disease; CV, cardiovascular
1. Rosenstock J et al. JAMA 2019;321:69; 2. Rosenstock J et al. JAMA 2019; doi:10.10 01/jama.2019.13772



Moderate or severe Hypoglycemia
in Carolina

Rosenstock et al. JAMA, 2019



Terugbetaling DPP-4 in 

Belgie

HbA1c 7-9 % 

Terugbetaling in België



How to detect early heart failure ?

Symptom detection

Analysis of natriuretic peptides (pro-BNP)

Echocardiography

Risk profiling of patient (Rawshani RF)



Rawshani A et al, New Eng J Med 2018

Contributors to heart failure: ways to 

screen



Goldberg et al. Diabetes Care, 2020

What about lipids in diabetes ? 



What about lipids in diabetes ? 



RESCUE trial
Belgische data (515 T1DM)
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Baseline: 
7.7 ± 0.9%

12 months: 
7.4 ± 0.8%

Change in HbA1c from baseline

p<0.0001

Hypoglycaemia

16%

4%

Admission to the hospital for severe 
hypoglycaemic or ketoacidosis episodes

Year before reimbursement

Year after reimbursement

p<0.0005

Reduction in hospitalisation days from 53.5 to 17.8 days 
per 100 patient-years

Quality of life improved significantly, with a strong 
decline in fear of hypoglycaemia

Charleer et al. J Clin Endocrinol Metab 2018, 103:1224–32.

Waarom Technologie?



Combination 

insulin pump and 

CGM system 

Low glucose 

suspension

Predictive low 

glucose 

suspension

Insulin pump

Hybrid closed-loop 

system

✓
✓

✓
✓

Current development in Artificial Pancreas

User input and interaction

System integration and automation

✓
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Covid-19 pathophysiology





The unmet needs in diabetes 
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Can oral combination therapy help in unmet needs?



Thank you very much !


