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“Diabetes is a remarkable affliction, not very frequent among men… The course is 
the common one, namely, the kidneys and the bladder; for the patients never stop 
making water, but the flow is incessant, as if from the opening of aqueducts. 

“Moreover, life is disgusting and painful; thirst, unquenchable; excessive drinking, 
which, however, is disproportionate to the large quantity of urine, for more urine 
is passed; and one cannot stop them either from drinking or making water.”
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Before 1995: insulin, SFUs, 

1995: metformin

Drug Availability for Diabetes 1950 
to Present

The Diabetes Epidemic

Now: many formulations



PATHOPHYSIOLOGY OF TYPE 2 DIABETES  
A SCHEMATIC REPRESENTATION
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EGREGIOUS ELEVEN



GLYCEMIC CONTROL AND COMPLICATION 
OUTCOME IN T2DM:

WHERE HAVE WE BEEN;;;;



Effect Of Rosiglitazone on the risk Of Myocardial Infraction and Death 
From Cardiovascular Causes

The US FDA revised their approval process for newer 

Antidiabetic agents recommending that apart from

lowering HbA1c, sponsors should  Demonstrate  that 

the therapy does not increase CV risk  to an unacceptable 

extent

Nissens meta analysis of 42 Rosiglitazone Studies:

OR of 1.43 for Acute MI risk
and 1.64 for the risk of cardiac death



Mortality Risk with Sulfonylurea

•Meta-analysis in Diabetes Care 
(May 08)  suggests CV risk 
increased by 43% compared to 
active control

•Most likely mediated through 
hypos and weight gain

Diabetes Care (May 08)



Mortality Risk with Sulfonylurea 
Monotherapy

Results did not 
identify an increased 
mortality risk among 
the individual 
sulfonylureas.

Pantalone KM. et al Diabetes 
Care 2010 ; 33:1224-29













Traditional vs. diabetes cardiovascular 
outcomes trials

Traditional CVOTs
Aim: Demonstrate CV benefit

Lower CV risk vs. comparator

Initiation of treatment vs. active comparator

Difference (e.g. HbA1c) observed 
between treatment arms

Significant reduction in CV outcomes vs. active 
comparator

Diabetes CVOTs
Aim: Demonstrate CV safety

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

Initiation of blinded treatment/placebo

Small/no difference (e.g. HbA1c) 
observed between treatment arms

Maintain similar HbA1c levels 
in treatment arms

Noninferiority vs. placebo

No treatment adjustment Treatment 
adjustment

CV, cardiovascular; CVOTs, cardiovascular outcomes trials



FDA criteria for requirement of a postmarketing CV 
outcomes trial

Upper limit of 
95% CI

Non-inferiority 
boundary

HR 1.8

Non-inferiority 
boundary

HR 1.3

0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2

Hazard ratio

Superiority

Non-inferiority

Non-inferiority

Inferior

Underpowered

Approvable: no need for 
postmarketing study

Approvable: need for postmarketing 
study

Not approvable

CV, cardiovascular; FDA, Food and Drug Administration; HR, hazard ratio
Hirshberg, Raz. Diabetes Obes Metab 2011;34(Suppl. 2):S101–6





ADA/EASD position statement: A patient-centered approach but 
a potential inducer of clinical inertia?

Considerations when defining 
the individual HbA1c goal

Readily available LimitedResources, support system

Established vascular 
complications Absent Few/mild Severe

Absent Few/mild SevereImportant comorbidities

Long ShortLife expectancy

Newly diagnosed Long-standingDisease duration

Low High
Risks potentially associated with
hypoglycaemia, other adverse events

Highly motivated, adherent,
excellent self-care capacities

Less motvated, non-adherent,
Poor self-care capacities

Patient attitude and expected
treatment efforts

Less stringentMore stringent

Adapted from ADA/EASD position statement; Inzucchi et al. Diabetologia /Diab. Care (2012)





Hippocrates

It's far more important to 
know what person the 
disease has than what 

disease the person has.

http://www.brainyquote.com/quotes/authors/h/hippocrates.html




DPP4 INHIBITORS
Drugs belonging to this class are:

• Gemigliptin (approved in Korea in 2012, marketed by LG Life Sciences) Marketed as 
Zemiglo

• Anagliptin (approved in Japan in 2012, marketed by Sanwa Kagaku Kenkyusho Co., 
Ltd. and Kowa Company, Ltd.)

• Teneligliptin (approved in Japan in 2012)

• Alogliptin (FDA approved 2013, marketed by Takeda Pharmaceutical Company)

• Trelagliptin (approved for use in Japan in 2015)

• Omarigliptin (MK-3102) (approved in Japan in 2015,developed by Merck & Co.; 
research showed that omarigliptin can be used as once-weekly treatment and 
generally well-tolerated throughout the base and extension studies

• Evogliptin (approved for use in South Korea)

• Dutogliptin (being developed by Phenomix Corporation), Phase III

• retagliptin

https://en.wikipedia.org/wiki/Gemigliptin
https://en.wikipedia.org/w/index.php?title=LG_Life_Sciences&action=edit&redlink=1
https://en.wikipedia.org/wiki/Anagliptin
https://en.wikipedia.org/wiki/Teneligliptin
https://en.wikipedia.org/wiki/Alogliptin
https://en.wikipedia.org/wiki/Takeda_Pharmaceutical_Company
https://en.wikipedia.org/wiki/Trelagliptin
https://en.wikipedia.org/wiki/Omarigliptin
https://en.wikipedia.org/wiki/Merck_&_Co.
https://en.wikipedia.org/wiki/Merck_&_Co.
https://en.wikipedia.org/wiki/Evogliptin
https://en.wikipedia.org/w/index.php?title=Dutogliptin&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Phenomix_Corporation&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Phenomix_Corporation&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Phenomix_Corporation&action=edit&redlink=1




Individual Components of the Composite 
Endpoints

27

*K-M event rates are presented after 2 yrs.

Scirica BM, et al. N Engl J Med. 2013.10.1056/NEJMoa1307684.

Saxagliptin Placebo
n (%)* n (%)*

Efficacy endpoint (N = 8,280) (N = 8,212) HR (95% CI) P value 

CV death 269 (3.2) 260 (2.9) 1.03 (0.87–1.22) 0.72

MI 265 (3.2) 278 (3.4) 0.95 (0.80–1.12) 0.52

Ischemic stroke 157 (1.9) 141 (1.7) 1.11 (0.88–1.39) 0.38

Hosp for UA 97 (1.2) 81 (1.0) 1.19 (0.89–1.60) 0.24

Hosp for HF 289 (3.5) 228 (2.8) 1.27 (1.07–1.51) 0.007

Hosp for 
coronary revasc. 423 (5.2) 459 (5.6) 0.91 (0.80–1.04) 0.18 











Impact of Intensive vs Conventional Glycemic-
Lowering Strategies on Risk of CV Outcomes Is 

Unclear

• Lowering of HbA1c has been shown to reduce microvascular disease1,2

• Reduction of macrovascular risk has not been consistently observed3–5

CV = cardiovascular.

1. American Diabetes Association. Diabetes Care.  2014;37:S14–S80. 2. McMurray JJV et al.  Lancet Diabetes Endocrinol. 2014; DOI 10.1016/S2213-

8587(14)70031-2. 3. ADVANCE Collaborative Group et al. N Engl J Med. 2008;358:2560–2572. 4. Gerstein HC et al. N Engl J Med. 2008;358:2545–2559. 5. Duckworth W et al. N Engl J 

Med. 2009;360:129–139.


