Oral Hypoglycaemic
Agents and Insulin
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Myths In the Treatment of Diabetes
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Choices, Choices




Hypoglycaemic Agents




Thelr Effects Are Additive
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Oral Agents and Site of Action

issue site Mechanism Drug

Gastrointestinal tract

Delay of gastric emptying Pramlintide

Inhibition of glucagon release

Inhibition of glucase absorption

ce-glucosidase inhibitors

Stimulation of GLP-1 release

Pancreatic B cell

Acute stimulation of insulin release Sulfonylureas

Stimulation of insulin biosynthesis

Meglitinides

Inhibition of B-cell apoptosis

Stimulation of B-cell differentiation
GLP1/DPP-IV-inhibitors

Inhibition of glucose production

Increase in hepatic insulin sensitivity Metformin

Increase in muscle insulin sensitivity

_

Suppression of NEFA release Thiazolidinediones

Adipose tissue

Fat redistribution (visceral to subcutaneous)

Modulation of adipokine release
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Acarbose

a Acarbose

* Placebo Compared with

placebo:

48% reduction in
incidence of new
onset Type 2
diabetes
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Acarbose - Reasons for
Premature Discontinuation
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Hypoglycaemic Agents




Metaglinides




Metaglinides

Pancreatic [3-cell

Insulin release
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Metformin




Metformin
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Preventing Cardievascular Complications UKPDS:
Benefits of Metformin in Overweight Type 2 Diabetes
Patients
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Diabetes-related Diabetes-related All-cause Myocardial
endpoints deaths mortality infarction

*Compared with conventional treatment group (primar ily diet)
UKPDS Group. Lancet 1998; 352: 854—-865.




Proportion ofi ovenweight people with Type 2 diabetes
treated with metformin maintaining target HbBA, . (< 7%)
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3 Years of treatment
(n = 282)

Turner RC et al. JAMA 1999; 281: 2005-2012.




UKPDS HbA,. - Cross-sectional, Median Values

Conventional
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Lessons from UKPDS:
Better Control Means Fewer Complications

EVERY 1% REDUCED
reduction in HbA, . RISK*

Deaths from diabetes

Heart attacks

Microvascular complications [

Peripheral vascular disorders

UKPDS 35. BMJ 2000;321:405-12 *p<0.0001
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Sulphonylureas




Sulphonylureas

Pancreatic [3-cell

Insulin release
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Sulphonylureas
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Sulphonylureas




Glycaemic Control Starts to Deteriorate After 1.
Year with a Sulphonylurea
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=== Sulphonylurea (obese n = 393 + non-obese n = 259)

UKPDS Group. Diabetes 1995; 44: 1249-1258.
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UKPDS: Sulphoenylureas Have No Impact on
Cardiovascular Outcomes

Fatal myocardial infarction

Non-fatal myocardial

infarction

Fatal stroke

Non-fatal stroke

10
Favours control with Favours conventional
glibenclamide control

UKPDS Group. Lancet 1998; 352: 837-853.




Hypoglycaemic Agents




T hiazoelidinediones
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T hiazoelidinediones
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T hiazoelidinediones

G 6 )) 7




TZD’s — Molecular Targets

Liver

Skeletal muscle

Adipose tissue

Lipopratein metabalism

+ Decreased apolipoprotein C-11 {a)

« Increased apolipoprotein A, 1| (o]

Fatty acid uptake

« Increased fatty acid transpert protein-1 (o)
« Increased fatty acid translocase fCO36 (o)
Fatty acid catabolism

«Increased CPT I, || (o)

Decreased inflammation

+ Decreased Coreactive protein (oy)

« Firinogen B (w, by means of interleu kin-6)

Fatty acid catabolism

e Increased CPT I, 11 {e)

Glucose uptake (v

o Increased GLUTS

= Increased phosphatidyl 3-kinase
« Decreased PDK-4

__ 889

PPAR-TZD

Adipocyte differentiation [v)
Fatty acid uptake and storage (v
« Inereased fatty acid transport protein-1
+ Increazed acyl-coenzyme A synthetass
Cther effects [4]
« Increased adipensctin
« Decreased 118-HSDI
Intravascular lipolysis
+ Increased LPL ()
Glucose uptake [y)
= |ncreased [RS-1
Increased |RS-2
Increased phosphatidyl 3-kinase
Increased GLUT4
Increased CAP
Increased GyK

Vascular wall

Macrnph.agl:'s
Foam cells [av)

Adhesion molecules

« Decreased intercellular adhesion malecule-1 {4
«Decreased vascular-cell adhesion molecule-1 {oy)

Inflammation

«Increased nuclear factor kB (o)
« Decreased cyclooxygenase-2 (o)
Decreased endothelin {iy)

Cholestero| efflux

«Increased ABCAL [a+vH)
Increased SREL (ay)

Other

«Decreased iINOS ()
«Decreased TNFa (o)

« Decreased interlaukin-6 {oy)
= Decreased MMP-S ()

« Decreased MCP-1 {¥)

= Decreased tissue factor (o)

Yki-Jarvinen, H. N Engl J Med 2004;351:1106-1118




Mechanism of Action of Thiazolidinediones in Vivo i n Humans

« Increased body weight « |ncreased insulin sensitivity
» Increased subcutaneous adipase tissue rmass + Unchanged intramyccellular lipids

=

"+ Decreased liver fat
= [ncreased hepatic insulin sensitivity

Yki-Jarvinen, H. N Engl J Med 2004;351:1106-1118




Comparative Effects of Maximal Doses of Rosiglitazo  ne (8 mg) and
Pioglitazone (30 to 45 mg) on Glycaemic Control as Measured by
Absolute Change in Glycosylated Haemoglobin as Comp ared with
Placebo or Control Group (Metformin, Sulphonylurea, or Insulin Alone
or in Combination)

Decrease in
Duration of Glycosylated Weight
Type of Therapy Study Hemoglobin Gain*
wk % kg
Pioglitazone
Monotherapy Aronoff et al.2? 26 16 4.1
Scherbaum and Goke!8 26 0.7 1.9
Rosenblatt et al.2? 23 14 3.2
Combination therapy
Metformin Einheorn et al.20 16 0.8 23
Sulfonylurea Kipnes et al.2t 16 13 3.7
Insulin Rosenstock et al.22 16 1.0 37
Rosiglitazone
Monotherapy Lebovitz et al.23 26 1.5 4.5
Combination therapy
Metfarmin Fonseca et al.24 26 1.2 31
Gomez-Perez et al.25 26 1.5 33
Sulfenylurea Vongthavaravat et al.26 26 1.2 —
Insulin Raskin et al.27 26 13 4.4

* A dash indicates no data.

Yki-Jarvinen, H. N Engl J Med 2004;351:1106-1118
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Hypoglycaemic Agents




GLP-1 Analogues
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GLP-1 and DPP-IV

GLP-1 secreted upon
the ingestion of food

5.Brain:
Promotes satiety and
reduces appetite

2. -cell:
Suppresses p ostprandial

glucagon secretion
\

3.Liver: €« ==~
reduces hepatic glucose
1.b-cell: output
Enhances glucose -dependent 7=
insulin secretion in the 2 \" 213
pancreas AN Y 4.Stomach:
™ ' slows the rate of
gastric emptying
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Different Effects at Different Doses

"? Insulin secretion ¢ o
b ¢ Glucagon secretion Plasma glucose

GLP-1 effects GLP-1during GLP-1during
treatment with treatment with
DPP-4 inhibitors GLP-1 analog
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/ Do They Work?
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DPP-IV Antagonists
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JS Trends in OFA Use
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JS Trends In Insulin Use
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- Overall
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RIO-Diabetes
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/ Sicle Effect Profila
\) ~sd A —d NI NI \.) J‘J ~
\
Placebo Rimonabant
(n=1603) (n=2503)
% %
Nasopharyngitis 17.5 16.3
Upper respiratory tract infection 114 12.4
Nausea 4.9 11.9
Headache 11.8 9.4
Influenza 8.6 8.9
Arthralgia 8.2 8.1
Dizziness 4.9 7.5
Back pain 7.6 7.0
Sinusitis 8.0 6.5
Diarrhoea 4.8 6.3
Asthenia/fatigue 5.0 6.0
Anxiety 24 5.6
Insomnia 3.2 54

Adverse events reported at a frequency of >5% in any group.
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Rupoxistaurin (Aroerni)

N\
N\

A\




\/ \/ )

Werser-Bilatpetes \

// Drugs-that-can-Precipitat %9\\

(@

C) <
\ ~
=)
D
)
B
) o
) D

\/




Insulins
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Insulin Proflles
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Insulln Duratlons
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Insulin Analogues
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