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Take home messages (2013)
ωGlucoseverlaging: beperkteffect op CV outcomes ς

tijd nodig

ωDPP-4 remmers: veilig, maarniet superieur

ωOnverwachtebijwerking: hartfalen
- Mechanismevolledigonduidelijk

- Consequentie: wellicht terughoudendzijnbij patienten
met hartfalen

ωGLP-1 analogenςandereklasseςoutcomestudies
onderweg



How do we modify CV risk in T2DM?

Lifestyle 
modification

Glycaemic 
control

Platelet 
inhibition

Blood pressure 
control

Management 
of dyslipidaemia

Multifactorial 
Approach





Accord trial
ÅPatients from North America: > 10.000 

- Age 62 years
- Diabetes duration ~ 10 years
- BMI 32.2 kg/m2

- HbA1c 8.1%

ÅComparing
- Intensive glucose control: HbA1c<6.%
- Standard treatment: HbA1c 7.0-7.9%



Glucose control in ACCORD

N Engl J Med 2008;358:2545 -59

Treatments in 
intensive 

control group

Insulin 77%

TZD 92%

SU 78%

Metformin 95%



Glucose control in ACCORD

N Engl J Med 2008;358:2545 -59

Number of 
events:

Intensive 352

Standard 371

OR 0.90, P=0.16



Glucose control in ACCORD

N Engl J Med 2008;358:2545 -59

Number of 
events:

Intensive 257

Standard 203

OR 1.22, P=0.04 



Glucoseverlagende 

geneesmiddelen





TZDrepa GLP-1ra

OPTIONS

Failingon metformin monotherapy

SU SGLT-2iDPP-4iAG-i

Addition of

insulin

SU=Sulphonylureaderivative DPP-4i=Dipeptidylpeptidaseiinhibitro
Repa=repagline(meglitinide) GLP-1ra=Glucagon-like Proteinreceptor agonist
AG-i=aminoglucosidaseinhibor SGLT-2i=sodiumglucose transporter-2 inhibitor
TZD=thiazolidine-diones



Effecten van GLP - 1





Een nieuwe trend:

Cardiovasculaire
veiligheid



CV, cardiovascular; HbA1c, glycosylated haemoglobin

Cardiovascular outcomes trials
Efficacy vs safety; superiority vs non-inferiority

Efficacy trials
Aim: Demonstrate CV benefit

Lower CV risk vs placebo/active comparator

Initiation of treatment vs comparator

Difference between treatment arms 
e.g. biomarkers such as HbA 1c or lipids

Significant reduction in CV outcomes 
vs active comparator

No treatment 
adjustment

Safety trials
Aim: Demonstrate CV safety

No unacceptable increase in CV risk vs placebo 
as part of standard care

Initiation of treatment vs placebo

Small/no difference in biomarkers e.g. HbA 1c

observed between treatment arms

Maintain similar HbA 1c 

in treatment arms

Non - inferiority vs placebo

Treatment 
adjustment 

(standard of care)



CVOTs in diabetes

20192015 20202013 2014 2016 2017 2018 2021

Insulin

DEVOTE
(Insulin degludec, insulin)

n=7637; duration ~2 years
Q2 2017 ïRESULTS

SGLT-2i

EMPA - REG OUTCOME
(Empagliflozin, SGLT -2i)

n=7000; duration up to 5 years 
Q3 2015 
ïRESULTS

CANVAS
(Canagliflozin, SGLT -2i)

n=4418; duration 4+ years
Q2 2017 ïRESULTS

DECLARE - TIMI - 58
(Dapagliflozin , SGLT -2i)

n=17,276; duration ~6 years
Completion Q2 2019

CANVAS - R
(Canagliflozin, SGLT -2i)

n=5826; duration ~3 years
Q2 2017 ïRESULTS

VERTIS CV
(Ertugliflozin , SGLT -2i)

n=8000; duration ~6.3 years
Completion Q4 2019

GLP-1RA

ELIXA
(Lixisenatide , GLP-1RA)

n=6068; follow -up ~2 years
Q1 2015 ïRESULTS

FREEDOM 
(ITCA 650, GLP -1RA in DUROS)

n=4000; duration ~2 years
Q2 2016 ïCOMPLETED

REWIND
(Dulaglutide, QW GLP -1RA)

n=9622; duration ~6.5 years
Completion Q3 2018

SUSTAIN 6
(Semaglutide, GLP -1RA)

n=3297; duration ~2.8 years
Q3 2016 ïRESULTS

LEADER
(Liraglutide, GLP -1RA)

n=9340; duration 3.5 ï5 years
Q2 2016 ïRESULTS

EXSCEL
(Exenatide ER, QW GLP -1RA)

n=14,752; follow -up ~3 years
Q3 2017 ïRESULTS 

HARMONY OUTCOMES
(Albiglutide , QW GLP -1RA)
n~9400; duration ~4 years

Completion Q2 2018

DPP-4i

TECOS
(Sitagliptin , DPP-4i)

n=14,671; duration ~3 years
Q4 2014 ïRESULTS

SAVOR TIMI - 53
(Saxagliptin , DPP-4i)

n=16,492; follow -up ~2 years 
Q2 2013 ïRESULTS

EXAMINE
(Alogliptin , DPP4i) n=5380; 

follow -up ~1.5 years
Q3 2013 ïRESULTS

CAROLINA
(Linagliptin, DPP -4i vs SU)
n=6072; duration ~8 years 

Completion Q1 2019

CARMELINA
(Linagliptin, DPP -4i)

n=8300*; duration ~4 years 
Completion Q4 2017

ALECARDIO
(Aleglitazar, PPAR -ŬȂ ) n=7226; 

follow -up 2 years
Termin. Q3 2013 ïRESULTS

PPAR-ŬȂ

PIONEER - 6
(Semaglutide , QW GLP -1RA)
n=3176; duration ~1.5 years

Completion Q4 2018

CREDENCE (cardio - renal)
(Canagliflozin , SGLT -2i)

n=4464; duration ~5.5 years 
Completion Q2 2019



ACS, acute coronary syndrome; CI, confidence interval; CV, cardiovascular; HR, hazard ratio; MI, myocardial infarction; T2DM,type 2 diabetes; UA, unstable angina
1. Sciriaet al. N EnglJ Med 2013;369(14):1317ς1326; 2. White et al.N EnglJ Med 2013;369(14):1327ς1335; 3. Green et al. N EnglJ Med 2015;16;373(3):232-242 

Alogliptin (6.25, 12.5 
or 25 mg/day) + 
standard of care 

T2DM; HbA 1c 6.5ï11.0%; 
ACS within 15 ï90 days 
(n=5,380) Placebo + standard of 

care

Saxagliptin (2.5 or 5 
mg/day) + standard 
of care

Placebo + standard of 
care

T2DM; HbA 1c 6.5ï12.0%; 
Ó40 years + CVD; Ó55 
(men) or Ó60 (women)  
years + CV risk factors 
(n=16,492)

T2DM; HbA 1c 6.5ï8.0%; 
Ó50 years; CVD history 
(n=14,671)

Sitagliptin
(100 or 50 mg/day) + 
standard of care

Placebo + standard of 
care

SAVOR - TIMI - 53 1 EXAMINE 2

TECOS 3

EXAMINE 2

CV- related death, non - fatal MI, 
non - fatal stroke, or unstable angina

requiring hospitalisation

CV death, non - fatal MI or
non - fatal ischaemic stroke

CV death, non - fatal MI or 
non - fatal ischaemic stroke

DPP - 4 
inhibitors



Carmelina(linagliptin)



ωGliptins.

ωRedelijk effectief in glucoseverlaging, geen hypo

ωάƎŜǿƛŎƘǘǎƴŜǳǘǊŀŀƭέ Σ ǿŜƛƴƛƎ ōƛƧǿŜǊƪƛƴƎŜƴΤ άƳŀƪƪŜƭƛƧƪŜέ ƳƛŘŘŜƭŜƴΣ 
ook bij nierinsufficiëntie 

ωOraal; combi met andere klassen, alternatief voor SU

ωLong term safety aangetoondςgeenbenefit

ωpancreatitis geenissue meerςhartfalenbij saxa? 

ωBinnenkortuit patent

ω Inmiddelsin NHG standaard

DPP-4 remmers



Albiglutide

His Gly Thr Thr SerPheGlu Gly Asp ValSerSer Tyr Leu Glu Gly Ala AlaGln
Lys

PheGluIleAlaTrpLeuGly ValGlyArg LysHisGlyThrThrSer Phe GluGly

Asp

Val Ser Ser Tyr Leu Glu Gly Ala AlaGln Lys PheGlu Ile Ala Trp Leu

Asp

Val

Gly
Arg

Lys

ALBUMIN

97% amino acid homology 
to human GLP -1 

Dulaglutide

90% amino acid homology 
to human GLP -1 

His Gly Thr Thr SerPheGlu Gly Asp Val
Ser

SerTyrLeuGluGluAlaAla GlnLys

Phe

Glu

Ile Ala Trp Leu GlyVal Gly GlyLys

Linker 
peptide

Modified IgG4 
Fc domain

Phe Ile Ala Trp Leu GlyVal Gly GlyLys
Glu

SerTyrLeuGluGluAlaAla GlnLys
Ser

His Gly Thr Thr SerPheGlu Gly Asp Val
97% amino acid homology 
to human GLP -1 

Liraglutide

His Ala Thr Thr SerPheGlu Gly Asp
Val

Ser

SerTyrLeuGluGlyAlaAla GlnLys

Phe

Glu

Ile Ala Trp Leu GlyVal Gly Arg

Glu

Arg

C-16 
Fatty acid

Exenatide

His Gly Thr ThrSerPheGlu Gly Asp
Leu

Ser

LysGlnMetGluGluAlaVal GluArg

Phe

Leu

Ile Glu TrpLeu ProLys Gly GlyAsp SerSer Gly Ala Pro Pro ProSer

~ 50% amino acid 
homology to human GLP -1 

Lixisenatide

His Gly Thr Thr SerPheGlu Gly Asp
Leu

Ser

LysGlnMetGluGluAlaVal GluArg

Ile GluTrpLeu ProLys Gly GlyAsp SerSerGly AlaProPro ProSerLys
Lys

Lys
LysLysLys

Phe

Leu

~ 50% amino acid 
homology to human GLP -1 

FREEDOM-CVO

ELIXA

LEADER REWIND

HARMONY
Outcomes

GLP-1RAs

Semaglutide

94% amino acid homology 
to human GLP -1 

C-18 Fatty 
di-acid chain

spacer

His Aib Thr Thr SerPheGluGly Asp
Val

Ser
Ser

TyrLeuGluGlyAlaAla GlnLys

Phe

Glu

Ile Ala Trp Leu GlyVal Gly ArgArg

SUSTAIN 6

CV benefit CV non - inferiority Not yet reported

EXSCEL








