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Who is this Man?

• I am a consultant in diabetes and endocrinology 

in Norwich

• I am an executive officer of the Association of 

British Clinical Diabetologists

• I am the medical secretary for the SCE in 

diabetes and endocrinology

• I am on the steering committee of the Joint 

British Diabetes Societies Inpatient Care group 

and am an author on several national guidelines
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It’s Been a Bad Few Years

JAMA 2000;283(17):2228 

Nissen et al JAMA 2005;294(20):2581-2586



The Driver?

Yudkin J et al BMJ 2011;343:d7995 



The Result

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm071627.pdf



What The FDA Want

Hirshberg B et al Diabetes Care 2011;34(Suppl 2):S101-106 



CV Outcome Trials in T2DM: DPP4 Inhibitors

Trial Treatment

Company

Inclusion criteria Primary endpoint Number

End date

EXAMINE 
NCT00968708

Placebo
Alogliptin

-Takeda

T2DM HbA1c 6.5 – 11.0%

≥ 18 years
ACS

CV death, MI or stroke 

≡ 4.75 years

5400 

May 2014

TECOS 

NCT00790205

Placebo
Sitagliptin

-Merck

T2DM HbA1c 6.5 – 8.0%

≥ 50 years
CVD

CV death, MI, UA or 
stroke

≡ 5 years

14000 

Dec 2014

SAVOR
(TIMI-53) 

NCT01107886

Placebo
Saxagliptin 

-BMS

T2DM HbA1c ≥ 6.5%
≥ 40 years
CVD/CV risk factors 

CV death, MI or stroke

≡ 5 years – recruited

12000

Apr 2014

CAROLINA

NCT01243424

Glimepiride
Linagliptin

-Eli Lilly

T2DM HbA1c 6.5-8.5%
40-85 years
CVD/CV risk factors/
diabetes end organ damage 

CV death, MI, UA or 
stroke

≡ 7-8 years

6000

Sep 2018

Thanks to John Petrie for these slides



CV Outcome Trials in T2DM: GLP-1 Agonists

Trial Treatment Inclusion criteria Primary 
endpoint

Number of 
patients

ELIXA 

NCT01147250 

Placebo
Lixisenatide  

-Sanofi

T2DM
HbA1c 6.0% - 10.0% 
ACS

CV death, MI, 
UA or stroke

≡4 years

6000 

Jan 2016

EXSCEL 

NCT01144338

Placebo
Exenatide wkly

-Eli Lilly

T2DM
HbA1c 7.0% - 10.0%
CVD in 60%

CV death, MI or 
stroke

≡ 6.5 years

9500 

Mar 2017

LEADER 

NCT01179048

Placebo
Liraglutide 

-Novo Nordisk

T2DM

HbA1c ≥ 7.0% 
≥50 years + CVD
≥60 years + CV risk factors 

CV death, MI or 
stroke 

≡ 5 years –
recruited

8754 

Jan 2016

REWIND

NCT01394952 

Placebo
Dulaglutide wkly

-Eli-Lilly

T2DM
≥50 years+CVD
≥55 years+subclinical CVD
≥60 years+CV risk factors

CV death, MI or 
stroke

≡ 8 years

9600 

April 2019

Thanks to John Petrie for these slides



Trial Treatment Inclusion criteria Primary endpoint Number of 
patients

BI 10773

NCT01131676 

Placebo
Empagliflozin (low)
Empagliflozin (high)

-Boehringer Ingelheim 

T2DM

≥ 18 years
HbA1c 7.0 – 10.0%
(7.0 – 8.0% drug naïve)
CVD (CHD, stroke, PAD)

CV death, MI or 
stroke

≡ 4 years

7000

March 2018 

CANVAS

NCT01032629  

Placebo
Canagliflozin 100mg
Canagliflozin 300mg

-Janssen

T2DM

≥ 30 years
HbA1c 7.0 – 10.5%
History of/high risk of CVD

CV death, MI, 
UA or stroke

≡ 4 years
- recruited

4363

Apr 2013

CV Outcome Trials in T2DM: SGLT-2 Inhibitors

Thanks to John Petrie for these slides



Trial Treatment Inclusion criteria Primary endpoint Number of 
patients

ORIGIN 

NCT00069784 

2 x 2 factorial
Insulin glargine
n-3 fatty acids 

-Sanofi

IGT/IFG
Early T2DM
≥50 years
CVD/CVD risk factors

i) CV death, MI or 
stroke
ii) CV death, MI, 
stroke, revasc. or 
HF

Completed

12500

2003-2011

ACE 

NCT00829660 

Placebo
Acarbose
(α-glucosidase 
inhibitor)

-Bayer

IGT
≥50 years 
CHD 

CV death, MI or 
stroke 

4 years

7500

Oct 2014 

CV Outcome Trials in ‘Pre-Diabetes’ - IFG/IGT

Thanks to John Petrie for these slides



Trial Treatment Inclusion criteria Primary endpoint Number of 
patients

IRIS

NCT00091949 

Placebo

Pioglitazone 45mg

Yale

Insulin resistance (HOMA-
IR >3.0)
≥40 years
2wks-6mo after stroke/TIA 

Fatal/non-fatal 
stroke 
Fatal/non-fatal MI

3 years

3136

May 2015

CV Outcome Trials in ‘Pre-Diabetes’ - IR

Thanks to John Petrie for these slides



Timeline

LIFESTYLE

PIOGLITAZONE

GLITAZAR

DPP-4

GLP-1

2012 2014 2016 2018 2020
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Thanks to John Petrie for these slides



What About Old Drugs?

• A recent meta-analysis of 1.3 million 

sulphonylurea users followed for up to 10.4 

years found

– Significantly raised risk of CV death (RR 1.27)

– Significantly raised risk of CV event (RR 1.10)

• When compared to metformin

– Significantly raised risk of CV death (RR 1.26)

– Significantly raised risk of CV event (RR 1.1)

Phung OJ et al Diabet Med 2013;30(10):1160-1171



Is There Any Good News?

• Yes!

• Metformin reduces the risk of CVD



UKPDS - Randomisation

Overweight

1704

Main Randomisation

4209
Non 

overweight

2505

Conventional Policy

411

Intensive Policy

1293

Metformin

342

Insulin or Sulphonylurea

951
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10 Year Follow up Data

Holman RR et al NEJM 2008;359(15):1577-1589



10 Year Follow up Data

Holman RR et al NEJM 2008;359(15):1577-1589



10 Year Follow up Data

Holman RR et al NEJM 2008;359(15):1577-1589



But That Was Only 342 Patients!

• There is more 

robust data 

now – data 

on 250,000 

people on a 

VA registry

• HR SU 2.2 vs 

Metformin 

Roumie CL et al Ann Intern Med 2012;157(9):601-610



More Support for Metformin

• This study compared 
CV outcomes 
between glipizide and 
metformin in people 
with T2DM with CHD

• No change in any CV 
risk factor except for 
weight over 3 years 
of follow up

• All CV outcomes 
Hazard Ratio of 0.54 
when compared with 
SU

Hong J et al Diabetes Care 2013;36(5):1304-1311



What about Pioglitazone?

Schernthaner G Diabetes Care 2013;36:S155-S161



We Knew That – What About New 

Drugs?

Burgmaier M et al Diabetic Med 2013;30(2):289-299



Effects of GLP-1 Based Treatments on 

the Cardiovascular ‘Continuum’

Burgmaier M et al Diabetic Med 2013;30(2):289-299



DPP-4 Inhibitors?

Adverse CV events Episodes of ACS

Patil HR et al Am J Cardiol 2012;110:826-833



SAVOR and EXAMINE

• Saxagliptin and Alogliptin

– 16,492 and 5,380 patients respectively 

– At high risk of or with a history of CV disease

– Followed up for between 18 and 24 months

• Neither drug had any impact of CV outcomes

• But Saxagliptin use was associated with a 25% 

increase in admissions for heart failure

Scirica BM et al NEJM 2013 Published on line 2nd September 2013 DOI: 10.1056/NEJMoa1307684

White WB et al NEJM 2013 Published on line 2nd September 2013 DOI: 10.1056/NEJMoa1305889



But Are They Safe?

Pancreata of 8 patients with T2DM who had died 

having take these drugs were found to have α-cell 

hyperplasia, glucagon expressing microadenomas 

and 1 neuro-endocrine tumour

Butler AE et al Diabetes 2013;62(7):2595-2604



But Are They Safe?

• After adjustment ,the OR for pancreatitis for 

GLP-1 agonists was 28.5 (95% CI 17.4-46.4) 

times higher than the diabetes drug controls

• For the DPP-IV antagonists the OR for 

pancreatitis was 20.8 (95% CI 12.6-34.5) times 

higher. 



BMJ 15th June 2013



BMJ 8th June 2013



What About Newer Insulins?

• 6308 patients 

equally divided into 

aspart or regular 

insulin use

• Looking at 

macrovascular 

even rates

• HR for incident 

CVA & MI 0.58 and 

0.69 Rathmann W et al Diab Obes Metabol 2013;15(4):358-363



In Summary

• Diabetes doctors have been bitten very hard in 

the past few years and are now very cautious

• The newer agents are currently under evaluation 

and meta-analyses show promise but there are 

side effects – watch this space!

• Metformin still has most robust data behind it

• Retain a modicum of scepticism about what you 

are told
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