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How to apply

novel outcomedata

with GLP-1 RA

to clinicalpractice

Preventing Cardiovascular Disease
in Patients with T2DM



Incretin-based glucose lowering
Two options

DPP-4 inhibition

GLP-1 receptor agonism

Effects

Insulin secretion 

Glucagon secretion

Beta-cell mass

Insulin sensitivity

Gastric emptying

Satiety

Baggio LL & Drucker DJ. Gastroenterology 2007;132:2131ï2157

GLP-1 receptor agonists

Requires injection

Mimics the effect of GLP-1

Reduces HbA1c by Ó1%

Causes weight loss of 2ï3 kg

Low risk of hypoglycaemia

when used with metformin

Reduced risk of hypoglycaemia

if combined with insulin 



GLP-1 receptor agonists
Broad approach

Drucker DJ. Cell Metab 2016;24:15ï30

GLP-1

receptor 

agonists

Shortacting

Longacting

Human analogues

Liraglutide QD

Semaglutide QW

Dulaglutide QW

Exendin-4 based

Exenatide BID

Lixisenatide OD

Exendin-4 based

Exenatide LARQW

ITCA 650

Meier JJ. Nat Rev Endocrinol 2012;8:728ï742

Madsbad S et al. Diabetes Obes Metab 2011;13:394ï407



GLP-1 receptor agonists in type 2 diabetes
Results from available outcome trials

GLP-1

receptor 

agonists

Shortacting

Longacting

Human analogues

Liraglutide QD

Semaglutide QW

Dulaglutide QW

Exendin-4 based

Exenatide BID

Lixisenatide OD

Exendin-4 based

Exenatide LARQW

ITCA 650

Lixisenatide

Exenatide

ITCA 650

ITCA 650 is an investigational product and not currently approved



Lixisenatide

Pfeffer MA et al. N Engl J Med 2015;373:2247ï2257

Type 2 diabetes and recent ACS

n=6,068

Treatment

Lixisenatide

Placebo

Follow-up: 25 months (median)

Impact on CV death or non-fatal MI, stroke
or unstable angina

HbA1c at the end of study

Lixisenatide 7.4%

Placebo 7.6%



Exenatide

Holman RR et al. N Engl J Med 2017;377:1228ï1239

Type 2 diabetes with (74%) or without CVD

n=14,752

Treatment

Exenatide (2 mg once weekly)

Placebo

Follow-up: 3.2 years (median)

Impact on CV death or non-fatal MI or stroke

HbA1c at the end of study

Exenatide 7.7%

Placebo 7.9%



GLP-1 receptor agonists in type 2 diabetes
Results from available outcome trials

GLP-1

receptor 

agonists

Shortacting

Longacting

Human analogues

Liraglutide QD

Semaglutide QW

Dulaglutide QW

Exendin-4 based

Exenatide BID

Lixisenatide OD

Exendin-4 based

Exenatide LARQW

ITCA 650

Lixisenatide

Liraglutide

Semaglutide

Semaglutide is an investigational product and not currently approved



Liraglutide

Marso SP et al. N Engl J Med 2016;375:311ï322

Type 2 diabetes at high risk for CVD

n=9,340

Treatment

Liraglutide (1.8 mg once daily)

Placebo

Follow-up: 3.8 years (median)

Impact on CV death or non-fatal MI or stroke

HbA1c at the end of study

Liraglutide 7ͯ.7%

Placebo 8ͯ.0%



Semaglutide

Marso SP et al. N Engl J Med 2016;375:1834ï1844

Type 2 diabetes at high risk for CVD

n=3,297

Treatment

Semaglutide (0.5 or 1.0 mg once daily)

Placebo

Follow-up: 3.8 years (median)

Impact on CV death or non-fatal MI or stroke

HbA1c at the end of study

Liraglutide 7ͯ.3%

Placebo 8ͯ.3%

SUSTAIN 6
Semaglutide sc once-weekly

Semaglutide is an investigational product and not currently approved



SUSTAIN 6
Semaglutide sc once-weekly

Liraglutide and semaglutide

Let us go into some details...

Semaglutide is an investigational product and not currently approved



Marso SP et al. N Engl J Med 2016;375:311ï322

Patient characteristics at study start                           
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Variable

Male sex (%) 64

Age (years) 64

Diabetes duration (years) 13

HbA1c 8.7

BMI (kg/m2) 32.5

Blood pressure (mmHg) 136/77

Heart failure (%) 18

Liraglutide

Placebo
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Marso SP et al. N Engl J Med 2016;375:311ï322

Treatment/guideline

Blood glucose Å HbA1cÒ7.0% (individualised)

Blood pressure Å Target: 130/80 mmHg

Lipids
Å Target LDL <100 mg/dL (<70 mg/dL [1.8 mmol/L] if CV events)

Å Statins: Recommended for all patients

Antiplatelet therapy Å Aspirin or clopidogrel (if aspirin intolerant) if CV events

Treatment recommendations
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H azard  rat io ( 9 5 %  CI )

Favou rs p laceboFavou rs lirag lu t id e

Subgroup
H azard rat io

( 95%  CI )

p-value for 

interact ion

N o. of  

pat ients

Prim ary analysis 0.87 ( 0.78 ; 0.97) 9340

Sex 0.84

Fem ale 0.88 (0.72 ;  1. 08) 3337

Male 0.86 (0.75 ; 0. 98) 6003

Age 0.27

<6 0 years 0.78 (0.62 ;  0. 97) 2321

Ó60 years 0.90 (0.79 ; 1. 02) 7019

Geographic region 0.20

Europe 0.82 (0.68 ;  0. 98) 3296

Nort h Am er ica 1.01 (0.84 ; 1. 22) 2847

Asia 0.62 (0.37 ; 1. 04) 711

Rest  of t he wor ld 0.83 (0.68 ; 1. 03) 2486

Race 0.32

Wh it e 0.90 (0.80 ;  1. 02) 7238

Black or  Afr ican

Am er ican

0.87 (0.59 ; 1. 27) 777

Asian 0.70 (0.46 ; 1. 04) 936

Ot her 0.61 (0.37 ; 1. 00) 389

Ethnic group 0.30

Hispanic or  Lat ino 0.74 (0 .54 ; 1 .02) 1134

Not Hispanic or  

Lat ino

0.89 (0.79 ; 1. 00) 8206

0 .2 21

Subgroup
H azard rat io

( 95%  CI )

p-value for 

interact ion

N o. of  

pat ients

Liraglut ide Placebo

no. of  events/ no. of  pat ients ( % )

Prim ary analysis 0.87 ( 0.78 ;  0 .97) 9340

H bA1c 0.58
Ò8.3% 0.89 (0.76 ;  1.05) 4768
>8 .3% 0.84 (0.72 ; 0.98) 4572

Durat ion of  diabetes 0.42
Ò11 years 0.82 (0.70 ;  0.97) 4429
>1 1 years 0.90 (0.78 ; 1.04) 4892

Risk of  CVD 0.04
Age Ó50 years and est ab lished CVD 0.83 (0.74 ;  0.93) 7598 536/ 3831 (14. 0) 629/ 3767 (16. 7)

Age Ó60 years and r isk fact ors for  CVD 1.20 (0.86 ; 1.67) 1742 72/ 837 (8.6) 65/ 905 (7.2)
Chronic heart  fa ilure 0.53

Yes 0.94 (0.72 ;  1.21) 1305
No 0.85 (0 .76 ; 0 .96) 8035

Antidiabet ic therapy 0.73

1 OAD 0.75 (0.58 ;  0.98) 1818

>1  OAD 0.95 (0.78 ; 1.16) 2997
In sulin  wit h  OAD(s) 0.89 (0.74 ; 1.06) 3422
In sulin  wit hout  OAD 0.86 (0.63 ; 1.17) 737
None 0.73 (0.42 ; 1.25) 366

Renal function 0.01
<6 0 m L/ m in/ 1.73 m 2 0.69 (0 .57 ; 0 .85) 2158 172/ 1116 (15. 4) 223/ 1042 (21. 4)
Ó60 m L/ m in/ 1.73 m 2 0.94 (0.83 ;  1.07) 7182 436/ 3552 (12. 3) 471/ 3630 (13. 0)

Favou rs lirag lu t id e Favou rs p lacebo

H azard  rat io ( 9 5 %  CI )
0 . 2 21

Consistency

p=0.04

p=0.01



Marso SP et al. N Engl J Med 2016;375:311ï322

Primary endpoint

Heart failure hospitalisation

Cardiovascular death

Non-fatal myocardial infarction Non-fatal stroke

All-cause mortality



Presented at the American Diabetes Association 77th Scientific Sessions, Session 1-AC-SY13. 11 June 2017, San Diego, CA, USA 

Primary outcome by insulin use at baseline

Favours placeboFavours liraglutide

Hazard ratio (95% CI)

Hazard ratio 

(95% CI)

Liraglutide Placebo

N % N %

Total number of patients 4668 4672

Primary outcome 0.87 (0.78 ; 0.97) 608 13.0 694 14.9

Insulin use at baseline  (Y/N)

Yes 0.88 (0.75 ; 1.03) 295 14.5 347 16.3

No 0.86 (0.74 ; 1.01) 313 11.9 347 13.7

0,5 0,75 1 1,25

Primary outcome in patients never treated with 

insulin during the trial

Hazard ratio

(95% CI)

Liraglutide Placebo

N R N R

Total number of patients 4668 4672

Primary outcome 0.87 (0.78 ; 0.97) 608 3.4 694 3.9

Patients not on insulin at baseline 2630 2541

Primary outcome 0.82 (0.68 ; 0.98) 229 2.9 217 3.5

0,5 0,75 1 1,25

Favours placeboFavours liraglutide

Hazard ratio (95% CI)



Tim e from  random isation ( m onths)
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HR 0 .8 4

(95%  CI  0. 73 ; 0. 97)
p=0. 02 

N o. at  risk

Microvascular events
Event type Definit ion ïone or  m ore of the below

Microvascu lar  

even ts

Renal

Å New onset  of persist ent  m acroalbum inuria

Å Persist ent  doubling of serum  creat in ine*

Å Need for cont inuous renal replacem ent  t herapy

Å Deat h du e t o renal disease

Eye

Å Need for ret inal phot ocoagulat ion or tr eatm ent
wi t h  in t ravit real agent s

Å Vit reous haem orrhage

ÅDiabetes-re lat ed blindness

*and eGFR Ò45 mL/min/1.73 m2 per MDRD

Marso SP et al. N Engl J Med 2016;375:311ï322

Time to first microvascular event



Liraglutide
Liraglutide

Placebo

ETD ï0.40 (95% CI: ï0.45 ; 0.34)

p<0.001

2,019
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Additional classes added Liraglutide Placebo

DPP-4 inhibitors 149 170

GLP-1RAs 87 139

SGLT-2 inhibitors 100 130

Liraglutide Placebo

GLOD added

Glycaemic control
HbA1c

- 1,16

- 0,77
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*EOT may be any time from Month 42 to Month 60

Marso SP et al. N Engl J Med 2016;375:311ï322
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Treatment diff

ï0.4% 
95% CI (ï0.45 ; ï0.34)

p<0.001

Treatment diff

ï2.3 kg
95% CI (ï2.54 ; ï1.99)

p<0.001

Small decrease

TC LDL-C and TGs

Small increase

HDL-C

Treatment diff

ï1.2 mmHg
95% CI (ï1.9 ; ï0.5)

p<0.001

HbA1c Body Weight SBP Lipids

Impact on HbA1c, weight, blood pressure and lipids


