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LEARNING 
OBJECTIVES

Review the evidence on trials of cardiovascular outcomes 
with antihyperglycemic agents.

Discuss the FDA requirements to conduct a cardiovascular 
safety trial in all antihyperglycemic medications.

Discuss the impact of intensive glucose lowering on 
cardiovascular outcomes.

Review the cardiovascular safety with glucose lowering 
agents.

Analyze positive CV outcomes found in trials designed to 
prove safety and validity of positive effects.

Discuss other study endpoints that could have an impact 
on CV outcomes beyond glucose lowering.

Discuss the impact of these evidence on clinical practice 
guidelines.









FDA 
REQUIEREMENT

• Focus on high‐risk populations including those 
with advanced disease, elderly and those with 
renal impairment 

Patient selection 

• At least 2 years of CV safety data 

• Duration 

• A prospective independent adjudication of CV 
events in phase 2 and 3 studies must also be 
performed including most important 
cardiovascular events

• Endpoints 



FDA CVOT Guidance—2008

Timeline of Major Diabetes
Outcomes Trials
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Purple = Intensive vs standard control using same set of glucose-lowering agent(s)
Green = Intensive control with a specific agent vs standard care
Blue = Placebo- or active-controlled study
* = FDA-mandated cardiovascular safety trial

ACCORD, Action to Control Cardiovascular Risk in Diabetes; ADVANCE, Action in Diabetes and Vascular Disease: Preterax and Diamicron MR Controlled Evaluation; CANVAS, Canagliflozin Cardiovascular Assessment Study; DCCT, Diabetes Control and Complications Trial; DEVOTE, Trial Comparing Cardiovascular Safety of Insulin Degludec 

versus Insulin Glargine in Patients with Type 2 Diabetes at High Risk of Cardiovascular Events; EXAMINE, Examination of Cardiovascular Outcomes with Alogliptin versus Standard of Care; ELIXA, Evaluation of Lixisenatide in Acute Coronary Syndrome; EMPA-REG, EMPA-REG OUTCOME trial; Exenatide Study of Cardiovascular Event 

Lowering; LEADER, Liraglutide Effect and Action in Diabetes: Evaluation of Cardiovascular Outcome Results; ORIGIN, Outcome Reduction with an Initial Glargine Intervention; PROActive, Prospective Pioglitazone Clinical Trial in Macrovascular Events; RECORD, Rosiglitazone Evaluated for Cardiovascular Outcomes in Oral Agent Combination 

Therapy for Type 2 Diabetes; SAVOR-TIMI, Saxagliptin Assessment of Vascular Outcomes Recorded in Patients with Diabetes Mellitus–Thrombolysis in Myocardial Infarction; STOP-NIDDM, Study to Prevent Non-Insulin-Dependent Diabetes Mellitus; SUSTAIN, Trial to Evaluate Cardiovascular and Other Long-Term Outcomes with Semaglutide

in Subjects with Type 2 Diabetes; TECOS, Trial Evaluating Cardiovascular Outcomes with Sitagliptin; UKPDS, United Kingdom Prospective Diabetes Study; VADT, Veterans Affairs Diabetes Trial.
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Schernthaner G, Jarvis S, Lotan C, Prazny M, Wanner C, Wascher TC. Advances in the management of cardiovascular risk for patients with type 2 diabetes: perspectives from the Academy for 
Cardiovascular Risk, Outcomes and Safety Studies in Type 2 Diabetes. Ther Clin Risk Manag. 2017;13:69–79





Dipeptidyl 
peptidase 4 
inhibitor



DPP4 Inhibitors

Drug Name Trade Name Trial

Sitagliptin Januvia TECOS

Saxaglitpin Onglyza SAVOR-TIMI 53

Alogliptin Nesina EXAMINE

Linagliptin Tradjenta CARMELINA/CAROLINA



TECOS3

EXAMINE2

Summary of completed DPP-4 inhibitor CVOTs

1. SCIRICA BM ET AL. N ENGL J MED 2013;369:1317; 2. WHITE WB ET AL. N ENGL J MED 2013;369:1327; 3. GREEN JB ET AL. N ENGL J MED 2015;373:232; 4. ROSENSTOCK J ET AL. JAMA 2019;321:69

Randomisation 1 2 3

Median follow-up (years)

T2D + ACS
HbA1c 6.5–11.0%

N=5380

HR 0.96
(upper CI‡ 1.16) 
p<0.001/p=0.32

1.5-year 
median 
follow-up

Primary endpoint:
3P-MACE

Alogliptin 25 mg qd†

Placebo

SAVOR-TIMI 531

T2D + eCVD/CRFs
HbA1c 6.5–12.0%

N=16,492

Primary endpoint:
3P-MACE

HR 1.00
(95% CI 0.89, 1.12)
p<0.001/p=0.99

2.1-year 
median follow-
up

Saxagliptin 5 mg qd*

Placebo

Primary endpoint:
4P-MACE

HR 0.98
(95% CI 0.89, 1.08) 
p<0.001/p=0.65

3.0-year median follow-up

Sitagliptin 100 mg qd§

Placebo

T2D + eCVD
HbA1c 6.5–8.0%

N=14,671

CARMELINA®4

Primary endpoint:
3P-MACE

T2D + eCVD and/or 
prevalent CKD

HbA1c 6.5–10.0% 
N=6979

Linagliptin 5 mg qd 

Placebo

HR 1.02
(95% CI 0.89, 1.17) 
p<0.001/p=0.74

2.2-year median follow-up



CAROLINA® (active comparator)1,2

Summary of completed DPP-4 inhibitor 
CVOTs

Primary endpoint:
3P-MACE

Linagliptin 5 mg qd

Glimepiride 1–4 mg qd†

Follow-up: ~6 years*

T2D + eCVD/CRFs
HbA1c 6.5−8.5% N=6041

Secondary 
endpoint:
4P-MACE

Results not yet published

1. SCIRICA BM ET AL. N ENGL J MED 2013;369:1317; 2. WHITE WB ET AL. N ENGL J MED 2013;369:1327; 3. GREEN JB ET AL. N ENGL J MED 2015;373:232; 4. ROSENSTOCK J ET AL. JAMA 2019;321:69





Primary and Secondary Outcomes with Sitagliptin
TECOS Per Protocol Analysis

(n=14,523)

Green JB, et al. N Engl J Med. 2015;373:232-242.

Hazard ratio (95% CI) P value

Primary composite endpoint* 0.98 (0.88-1.09) <0.001 (NF)

Secondary composite endpoint† 0.99 (0.89-1.11) <0.001 (NF)

Acute pancreatitis 1.80 (0.86-3.76) 0.12

Any cancer (except nonmelanoma 
skin cancer)

0.93 (0.89-1.44) 0.38

Pancreatic cancer 0.91 (0.37-2.25) 0.85

Severe hypoglycemia 1.13 (0.89-1.44) 0.31

Favors sitagliptin

0.00 1.00 2.00 3.00 4.00

Median follow-up: 3.0 years



Hazard ratio (95% CI) P value

CV death 1.03 (0.89-1.19) 0.71

Hospitalization for unstable angina 0.90 (0.70-1.16) 0.42

Fatal or nonfatal MI 0.95 (0.81-1.11) 0.49

Fatal or nonfatal stroke 0.97 (0.79-1.19) 0.76

Death from any cause 1.01 (0.90-1.14) 0.88

Hospitalization for heart failure 1.09 (0.83-1.20) 0.98

Hospitalization for heart failure or CV death 1.02 (0.90-1.15) 0.74

Individual Secondary Outcomes with Sitagliptin

0.50 1.00 1.50

TECOS Intent to Treat Analysis
(n=14,671)

Favors sitagliptin

Median follow-up: 3.0 years

Green JB, et al. N Engl J Med. 2015;373:232-242



Clinical Outcomes with Sitagliptin
TECOS

(n=14,671)

Green JB, et al. N Engl J Med. 2015;373:232-242.



(EXAMINATION OF CARDIOVASCULAR OUTCOMES WITH ALOGLIPTIN
VERSUS STANDARD OF CARE )
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Hazard ratio (95% CI) P value

Primary composite 0.96 (≤1.16)* 0.32

Primary endpoint components

CV death 0.79 (0.6-1.04) 0.10

Nonfatal MI 1.08 (0.88-1.33) 0.47

Nonfatal stroke 0.91 (0.55-1.50) 0.71

Primary secondary endpoint† 0.95 (≤1.14)* 0.26

Death from any cause 0.85 (0.66-1.10) 0.21

Clinical Outcomes with Alogliptin

0.00 0.50 1.00 1.50 2.00

EXAMINE Safety Endpoints
(n=5380)

White W, et al. N Engl J Med. 2013;369:1327-1335.

Favors alogliptin

Median follow-up: 18 months



Alogliptin CV Outcomes and Mortality
CV Death, Nonfatal MI, or Nonfatal Stroke CV Death

White W, et al. N Engl J Med. 2013;369:1327-1335



Alogliptin CV Outcomes and Mortality
All-Cause Death

White W, et al. N Engl J Med. 2013;369:1327-1335



(SAXAGLIPTIN ASSESSMENT OF VASCULAR OUTCOMES RECORDED IN PATIENTS 
WITH DIABETES MELLITUS –THROMBOLYSIS  IN MYOCARDIAL INFARCTION)



Clinical Outcomes with Saxagliptin

SAVOR-TIMI Prespecified Composite Endpoints and Mortality
(n=16,492)

Hazard ratio (95% CI) P value

Primary composite endpoint* 1.00 (0.89-1.27) 0.99

Secondary composite endpoint† 1.02 (0.94-1.11) 0.66

Death from any cause 1.11 (0.96-1.27) 0.15

CV death 1.03 (0.87-1.22) 0.52

Scirica BM, et al. N Engl J Med. 2013;369,1317-1326.

Favors saxagliptin

0.50 1.00 1.50

Median follow-up: 2.1 years



Individual Secondary Outcomes with Saxagliptin

Scirica BM, et al. N Engl J Med. 2013;369,1317-1326.

SAVOR-TIMI Prespecified Individual Endpoints
(n=16,492)

Favors saxagliptin

Hazard ratio (95% CI) P value

Myocardial infarction 0.95 (0.80-1.12) 0.52

Ischemic stroke 1.11 (0.80-1.12) 0.38

Hospitalization for unstable angina 1.19 (0.89-1.60) 0.24

Hospitalization for heart failure 1.27 (1.07-1.51) 0.007

Hospitalization for coronary revascularization 0.91 (0.80-1.04) 0.18

Renal endpoint* 1.08 (0.88-1.32) 0.46

Hospitalization for hypoglycemia 1.22 (0.82-1.83) 0.33

0.00 1.00 2.00

Median follow-up: 2.1 years



(Cardiovascular and Renal Microvascular Outcome Study With Linagliptin in 
Patients With Type 2 Diabetes Mellitus )



CARMELINA



Date of download:  6/10/2019
COPYRIGHT 2018 AMERICAN MEDICAL 

ASSOCIATION. ALL RIGHTS RESERVED.

From: Effect of Linagliptin vs Placebo on Major Cardiovascular Events in Adults With Type 2 Diabetes and High 

Cardiovascular and Renal Risk: The CARMELINA Randomized Clinical Trial

JAMA. 2019;321(1):69-79. doi:10.1001/jama.2018.18269



(CARDIOVASCULAR OUTCOME STUDY OF LINAGLIPTIN VERSUS 
GLIMEPIRIDE IN PATIENTS WITH TYPE 2 DIABETES)



CAROLINA TOPLINE 

The overall safety profile of linagliptin in CAROLINA® was consistent with 
previous data, and no new safety signals were observed

CAROLINA® met its primary endpoint, defined as non-inferiority of 
linagliptin versus glimepiride in time to first occurrence of CV death, 

non-fatal MI or non-fatal stroke (3P-MACE)





Journal of Diabetes Investigation, First published: 22 May 2019, DOI: (10.1111/jdi.13078) 

Cardiovascular outcomes of vildagliptin in patients with type 2 diabetes mellitus 
after acute coronary syndrome or acute ischemic stroke: Primary composite



SGLT2
SODIUM GLUCOSE 
COTRANSPORTER 2 INHIBITORS



SGLT2

Drug Name Trade Name Trial

Empaglifloxin Jardiance EMPA-REG

Canaglifloxin Invokana CANVAS/CANVAS R

Dapaglufloxin Farxiga DECLARE-TIMI 58

Ertuglifloxin Steglatro VERTIS CV

Sotagliflozin *** Zynquista SCORED



Comparative 
characteristics 

of SGLT2 
inhibitor CVOTs

HOME, P. DIABETOLOGIA. JAN 2019.



(EMPAGLIFLOZIN CARDIOVASCULAR OUTCOME EVENT TRIAL 
IN TYPE 2 DIABETES MELLITUS PATIENTS)



Hazard ratio (95% CI) P value

Primary composite endpoint* 0.86 (0.74-0.99) 0.04

Secondary composite endpoint† 0.89 (0.78-1.01) 0.08

Death from any cause 0.68 (0.57-0.82) <0.001

CV death 0.62 (0.49-0.77) <0.001

Fatal or nonfatal MI 0.87 (0.70-1.09) 0.23

Hospitalization for HF 0.65 (0.50-0.85) 0.002

Hospitalization for HF or CV death 0.66 (0.55-0.79) <0.001

Clinical Outcomes with Empagliflozin
EMPA-REG OUTCOME Pooled Analysis

(N=7020)

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

0.00 0.50 1.00 1.50

Favors empagliflozin

Median follow-up: 3.1 years



Clinical Outcome with Empagliflozin



38

N=7020

EMPA-REG OUTCOME: 

Hospitalization for heart failure

HR 0.65 

(95% CI 0.50, 0.85)

p=0.0017
35%

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



39

EMPA-REG OUTCOME: 

Cardiovascular death

HR 0.62  

(95% CI 0.49, 0.77)

p=0.0001

N=7020

38%

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



(CANAGLIFLOZIN CARDIOVASCULAR ASSESSMENT STUDY)

40



Hazard ratio (95% CI) P value

Primary composite endpoint* 0.86 (0.75-0.97) 0.02†

CV death 0.87 (0.72-1.06)

Nonfatal MI 0.85 (0.69-1.05)

Nonfatal stroke 0.90 (0.71-1.15)

Fatal or nonfatal MI 0.89 (0.73-1.09)

Fatal or nonfatal stroke 0.87 (0.69-1.09)

HF hospitalization 0.67 (0.52-0.87)

CV death or HF hospitalization 0.78 (0.67-0.91)

All-cause death 0.87 (0.74-1.01)

Progression of albuminuria 0.73 (0.67-0.79)

40% reduction in eGFR, renal replacement 
therapy, or renal death

0.60 (0.47-0.77)

Clinical Outcomes with Canagliflozin
CANVAS Program

(N=10,142)

.

Neal B, et al. N Engl J Med. 2017 Jun 12 [epub ahead of print].

0.00 0.50 1.00 1.50

Favors canagliflozin

Median follow-up: 3.6 years



Neal B et al. N Engl J Med 2017;377:644-657.

Cardiovascular Outcomes in the Integrated CANVAS Program.Cardiovascular Outcomes in the Integrated CANVAS 
Program



DAPAGLIFLOZIN EFFECT 
ON CARDIOVASCULAR 
EVENTS–THROMBOLYSIS  
IN  MYOCARDIAL 
INFARCTION 58 )



3P-MACE, 3-point major adverse cardiovascular events; CV, cardiovascular; MI, myocardial infarction

Wiviott SD et al. N Engl J Med 2018;380:347

Dapagliflozin demonstrated non-inferiority, but did not show superiority for 3P-MACE

DECLARE-TIMI 58: 3P-MACE co-primary outcome

No. at risk

Placebo 8578 8433 8281 8129 7969 7805 7649 7137 5158

Dapagliflozin 8582 8466 8303 8166 8017 7873 7708 7237 5225
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CV, cardiovascular; HHF, hospitalisation for heart failure; RRR, relative risk reduction 

Wiviott SD et al. N Engl J Med 2018;380:347

Dapagliflozin demonstrated a 17% RRR in CV death or HHF

DECLARE-TIMI 58: composite of CV death or HHF 

co-primary outcome

No. at risk

Placebo 8578 8485 8387 8259 8127 8003 7880 7367 5362

Dapagliflozin 8582 8517 8415 8322 8224 8110 7970 7497 5445
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Wiviott SD et al. N Engl J Med 2018;380:347

Dapagliflozin demonstrated no effect on all-cause mortality

DECLARE-TIMI 58: all-cause mortality

No. at risk

Placebo 8578 8542 8484 8414 8337 8258 8184 7741 5715

Dapagliflozin 8582 8554 8495 8437 8369 8305 8207 7763 5715
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GLP-1 RA
GLUCAGON LIKE PEPTIDE 
RECEPTOR AGONIST



GLP-1

Drug Name Trade Name Trial

Lixisenatide Adlyxin TM ELIXA

Liraglutide Victoza LEADER

Semaglutide Ozempic SUSTAIN 6

Exenatide Bydureon/Byetta EXSCEL

Dulaglutide Trulicity REWIND

Albiglutide Tanzeum HARMONY

Semaglutide PO PIONEER 6



Comparative 
characteristics of 

GLP-1RA CVOTs

HOME, P. DIABETOLOGIA. JAN 2019.



(EVALUATION OF LIXISENATIDE IN ACUTE CORONARY SYNDROME)



Clinical Outcomes with Lixisenatide

ELIXA
(Patients with T2D and CVD; N=6068)

Pfeffer MA, et al. N Engl J Med. 2015;373:2247-2257.

0.00 1.00 2.00 3.00

Hazard ratio (95% CI) P value

Primary composite endpoint* 1.02 (0.89-1.17) 0.81

Secondary composite endpoint† 0.97 (0.85-1.10) 0.63

CV death 0.98 (0.78-1.22) 0.85

Fatal or nonfatal MI 1.03 (0.87-1.22) 0.71

Stroke 1.12 (0.79-1.58) 0.54

Unstable angina 1.11 (0.47-2.62) 0.81

Hospitalization for heart failure 0.96 (0.75-1.23) 0.75

Death from any cause 0.94 (0.78-1.13) 0.50

Favors lixisenatide



Clinical Outcomes with Lixisenatide

Pfeffer MA et al. N Engl J Med 2015;373:2247-2257

Non inferiority: 
P<0.001
Superiority: 
P=0.81



(LIRAGLUTIDE EFFECT AND ACTION IN DIABETES: 
EVALUATION OF CARDIOVASCULAR OUTCOME RESULTS)



Hazard ratio (95% CI) P value

Primary composite endpoint* 0.87 (0.78-0.97) 0.01

Expanded composite endpoint† 0.88 (0.81-0.96) 0.005

Death from any cause 0.85 (0.74-0.97) 0.02

CV death 0.78 (0.66-0.93) 0.007

Fatal or nonfatal MI 0.86 (0.73-1.00) 0.046

Nephropathy 0.78 (0.67-0.92) 0.003

Clinical Outcomes with Liraglutide
LEADER

(N=9340)

Marso SP, et al. N Engl J Med. 2016:375:311-322.

0.00 0.50 1.00 1.50

Favors liraglutide

Median follow-up: 3.5 years



Clinical Outcomes with Liraglutide
LEADER

(N=9340)

.

Marso SP, et al. N Engl J Med. 2016:375:311-322.



(EXENATIDE STUDY OF CARDIOVASCULAR EVENT LOWERING



Hazard ratio (95% CI) P value†

Primary composite endpoint* 0.91 (0.83-1.00) 0.06

Death from any cause 0.86 (0.77-0.97) NS

CV death 0.88 (0.76-1.02)

Fatal or nonfatal MI 0.97 (0.85-1.10)

Fatal MI 1.29 (0.63-2.66)

Fatal or nonfatal stroke 0.85 (0.70-1.03)

Fatal stroke 0.71 (0.39-1.30)

Hospitalization for HF 0.94 (0.78-1.13)

Hospitalization for ACS 1.05 (0.94-1.18)

Clinical Outcomes with Exenatide
EXSCEL

(N=14,752)

Holman RR, et al. N Engl J Med. 2017 Sept 14 [Epub before print].

0.00 1.00 2.00 3.00

Favors exenatide

Median follow-up: 3.2 years



Primary Endpoint: CV Death, Non-fatal MI and Non-fatal stroke (MACE)

Holman RR, et al. NEJM 2017;377(13):1228-1239. 

HR (95% CI)                             0.91 (0.83, 1.00)

P value (non-inferiority)         <.001
P value (superiority) 0.061

Exenatide

(839/7356; 11.4%)

Placebo 

(905/7396; 12.2%) Median 

Follow-up=

3.2 yr (2.2-4.4)



All-Cause Mortality

Holman RR, et al. NEJM 2017;377(13):1228-1239. 

HR (95% CI)     0.86 (0.77, 0.97)

Nominal P value              0.016

Exenatide

(507/7356; 6.9%)

Placebo 

(584/7396; 7.9%)



Holman RR et al. N Engl J Med 2017;377:1228-1239.

Trial Outcomes.



(SEMAGLUTIDE AND CARDIOVASCULAR OUTCOMES IN 
PATIENTS WITH TYPE 2 DIABETES)



Hazard ratio (95% CI) P value

Primary composite endpoint* 0.74 (0.58-0.95) 0.02

Expanded composite endpoint† 0.88 (0.81-0.96) 0.002

All-cause death, nonfatal MI, nonfatal stroke 0.77 (0.61-0.97) 0.03

Death from any cause 1.05 (0.74-1.50) 0.79

CV death 0.98 (0.65-1.48) 0.92

Nonfatal MI 0.74 (0.51-1.08) 0.12

Nonfatal stroke 0.61 (0.38-0.99) 0.04

Revascularization 0.65 (0.50-0.86) 0.003

Retinopathy complications 1.76 (1.11-2.78) 0.02

New or worsening nephropathy 0.64 (0.46-0.88) 0.005

Clinical Outcomes with Semaglutide
SUSTAIN 6 Results

(N=3297)

Marso SP, et al. N Engl J Med. 2016:375:1834-1844.

0.00 1.00 2.00 3.00

Favors semaglutide

Median follow-up: 2.1 years



Marso SP et al. N Engl J Med 2016;375:1834-1844



(DULAGLUTIDE AND 
CARDIOVASCULAR 
OUTCOMES IN TYPE 2  
DIABETES)





(ORAL SEMAGLUTIDE AND CARDIOVASCULAR OUTCOMES IN 
PATIENTS WITH TYPE 2 DIABETES )







Clinical Outcomes with Insulin Degludec and Glargine

DEVOTE CV Outcomes
(N=7637)

Marso SP, et al. N Engl J Med. 2017;377:723-732.

0.50 1.00 1.50

Favors degludec

Median follow-up: 1.99 years

Hazard ratio (95% CI) P value

Primary composite endpoint* 0.91 (0.78-1.06) <0.001 (NI)†

Expanded composite endpoint‡ 0.92 (0.80-1.05) 0.22

All-cause death 0.91 (0.76-1.11) 0.35

Noncardiovascular death 0.84 (0.60-1.16) 0.28

CV death 0.96 (0.76-1.21) 0.71

CV death excluding undetermined cause of death 0.91 (0.69-1.20) 0.52

Nonfatal MI 0.85 (0.68-1.06) 0.15

Nonfatal stroke 0.90 (0.65-1.23) 0.50

Unstable angina hospitalization 0.95 (0.68-1.31) 0.74

Favors glargine



(ALBIGLUTIDE AND CARDIOVASCULAR OUTCOME IN PATIENTS WITH 
TYPE 2 DIABETES AND CARDIOVASCULAR DISEASE)



GREEN JB ET AL. AM HEART J 2018;203:30; HERNANDEZ AF ET AL. LANCET 2018;392:1519; 

Harmony Outcomes: primary and secondary outcomes

Secondary metabolic outcomes

Metabolic composite outcome:
• HbA1c ≤7% at final visit
• Absence of severe hypoglycaemic event

• Weight gain <5% body weight

Time to initiation of chronic insulin therapy

Change in HbA1c

Change in body weight

Primary outcomes

Non-inferiority for 3P-MACE*

Superiority for 3P-MACE†

CV death or HHF

4P-MACE‡

CV death

Fatal or non-fatal MI

Fatal or non-fatal stroke

Secondary CV outcomes

Microvascular event composite§

If non-inferiority met, superiority 
can be assessed



HERNANDEZ AF ET AL. LANCET 2018;392:1519

Albiglutide demonstrated superiority for 3P-MACE

Harmony Outcomes: primary outcome 3P-MACE 
(time to first occurrence of CV death, MI or stroke)

HR 0.78 
(95% CI 0.68, 0.90)

p<0.0001 for non-inferiority
p=0.0006 for superiority
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No. at risk
Placebo 4732 4603 4460 4208 3074 2077 1030 ..
Albiglutide 4731 4613 4503 4239 3148 2142 1064 ..

0 4 8 12 16 20 24 28



Albiglutide Placebo

p-value
n with event/

N analysed (%)
Rate/

100 PY
n with event/

N analysed (%)
Rate/

100 PY HR (95% CI)

3P-MACE 338/4731 (7) 4.57 428/4732 (9) 5.87 0.78 (0.68, 0.90)
<0.0001*
0.0006†

CV death 122/4731 (3) 1.61 130/4732 (3) 1.72 0.93 (0.73, 1.19) 0.578‡

Fatal or 
non-fatal MI

181/4731 (4) 2.43 240/4732 (5) 3.26 0.75 (0.61, 0.90) 0.003‡

Fatal or 
non-fatal stroke

94/4731 (2) 1.25 108/4732 (2) 1.45 0.86 (0.66, 1.14) 0.300‡

HERNANDEZ AF ET AL. LANCET 2018;392:1519

Harmony Outcomes: components of 3P-MACE

The effect of albiglutide on 3P-MACE was driven by a 25% relative risk reduction in fatal or non-fatal MI 
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Albiglutide had no significant effect on CV death

Harmony Outcomes: CV death
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Albiglutide demonstrated a 25% relative risk reduction in fatal or non-fatal MI

Harmony Outcomes: MI

No. at risk
Placebo 4732 4624 4496 4262 3124 2122 1056 ..
Albiglutide 4731 4635 4543 4286 3184 2167 1080 ..
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Albiglutide had no significant effect on fatal or non-fatal stroke

Harmony Outcomes: stroke

No. at risk
Placebo 4732 4640 4543 4318 3194 2178 1093 ..
Albiglutide 4731 4658 4570 4328 3233 2205 1103 ..
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Albiglutide Placebo 

p-value
n with event/

N analysed (%)

Rate/
100 PY

n with event/
N analysed (%)

Rate/
100 PY HR (95% CI)

3P-MACE 338/4731 (7) 4.57 428/4732 (9) 5.87 0.78 (0.68, 0.90) 0.0006*

4P-MACE 373/4731 (8) 5.06 468/4732 (10) 6.45 0.78 (0.69, 0.90) 0.0005†

CV death 122/4731 (3) 1.61 130/4732 (3) 1.72 0.93 (0.73, 1.19) 0.578†

Fatal or non-fatal MI 181/4731 (4) 2.43 240/4732 (5) 3.26 0.75 (0.61, 0.90) 0.003†

Fatal or non-fatal stroke 94/4731 (2) 1.25 108/4732 (2) 1.45 0.86 (0.66, 1.14) 0.300†

CV death or HHF 188/4731 (4) 2.49 218/4732 (5) 2.92 0.85 (0.70, 1.04) 0.113†

All-cause mortality‡ 196/4731 (4) 2.44 205/4732 (4) 2.56 0.95 (0.79, 1.16) 0.644†

Harmony Outcomes: CV outcomes
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Meta-analysis of GLP1-RA and SGLT2i trials on the composite of myocardial 
infarction, stroke, and cardiovascular death stratified by the presence of 
atherosclerotic cardiovascular disease.

ZELNIKER, T. ET AL. CIRCULATION. 2019;139:2022–2031.



Meta-analysis of GLP1-RA and SGLT2i trials on hospitalization for heart 
failure stratified by drug class.

ZELNIKER, T. ET AL. CIRCULATION. 2019;139:2022–2031.



GLP-1RA CVOTs with the best confidence for superiority and worst 
confidence for inferiority (excluding ELIXA) by MACE, MACE 
components and all-cause death

HOME, P. DIABETOLOGIA. JAN 2019.



HOME, P. DIABETOLOGIA. JAN 2019.



Glycemic Control, Preexisting Cardiovascular Disease, and Risk of Major Cardiovascular Events in Patients with Type 2 
Diabetes Mellitus: Systematic Review With Meta‐Analysis of Cardiovascular Outcome Trials and Intensive Glucose 

Control Trials  

Giuliano D. Journal of the American Heart Association. 2019.



Glycemic Control, Preexisting Cardiovascular Disease, and Risk of Major Cardiovascular Events in Patients 
with Type 2 Diabetes Mellitus: Systematic Review With Meta‐Analysis of Cardiovascular Outcome Trials and 

Intensive Glucose Control Trials

Giuliano D. Journal of the American Heart Association. 2019.
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