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Myths in the Treatment of DiabetesMyths in the Treatment of Diabetes
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Their Effects Are AdditiveTheir Effects Are Additive

��� � �

���	



Oral Agents and Site of ActionOral Agents and Site of Action
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AcarboseAcarbose

Effect of acarbose and placebo on cumulative 
probability of remaining free of diabetes over time  
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Compared with 
placebo:

48% reduction in 
incidence of new 
onset Type 2 
diabetes

42% increase in 
incidence of 
normalised OGTT



Acarbose Acarbose -- Reasons for Reasons for 
Premature DiscontinuationPremature Discontinuation
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MetaglinidesMetaglinides
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Preventing Cardiovascular Complications UKPDS: Preventing Cardiovascular Complications UKPDS: 
Benefits of Metformin in Overweight Type 2 Diabetes Benefits of Metformin in Overweight Type 2 Diabetes 

PatientsPatients
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Proportion of overweight people with Type 2 diabetes Proportion of overweight people with Type 2 diabetes 
treated with treated with metforminmetformin maintaining target HbAmaintaining target HbA1c 1c (< 7%)(< 7%)
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UKPDS HbA1c - Cross-sectional, Median Values
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EVERY 1% 
reduction in HbA1c

REDUCED 
RISK*

1%

Deaths from diabetes –21%

Heart attacks –14%

Microvascular complications
–37%

Peripheral vascular disorders

UKPDS 35. BMJ 2000;321:405–12

Lessons from UKPDS:Lessons from UKPDS:
Better Control Means Fewer ComplicationsBetter Control Means Fewer Complications

–43%

*p<0.0001
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Glycaemic Control Starts Glycaemic Control Starts tto Deteriorate After 1 o Deteriorate After 1 
Year Year withwith aa SulphonylureaSulphonylurea

UKPDS Group. Diabetes 1995; 44: 1249–1258.
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UKPDS HbA1c - Cross-sectional, Median Values
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UKPDS: Sulphonylureas Have No Impact on UKPDS: Sulphonylureas Have No Impact on 
Cardiovascular OutcomesCardiovascular Outcomes

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

Fatal myocardial infarction

Non-fatal myocardial 
infarction

Fatal stroke

Non-fatal stroke

0.1 1 10
Favours control with 

glibenclamide
Favours conventional 

control
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ThiazolidinedionesThiazolidinediones

�� 7

)�
��<
��7

)�
��<
�� ,, 	
�
)�
��<
��	
�
)�
��<
��  ��� ���
 
���	� ��
��#���0 
���	� ��
��#���0

�� G
	6����
��	���
�)���	
���	���
����
��G
	6����
��	���
�)���	
���	���
����
��
����
�
$
��������������	���$���
������
�
$
��������������	���$���
��
��	
*
�
����	
�
��	��
	��	
*
�
����	
�
��	��
	 99���
$��������
$�����
	�����
	�	�����
	� �� ,77BF,77BF �� ))

�� LL/
	����
��
���	�/
	����
��
���	� MM
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ThiazolidinedionesThiazolidinediones
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TZDTZD’’ss –– Molecular TargetsMolecular Targets

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



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

Mechanism of Action of Thiazolidinediones in Vivo i n Humans



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)
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Hypoglycaemic AgentsHypoglycaemic Agents
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GLPGLP--1 Analogues1 Analogues
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GLPGLP--1 and DPP1 and DPP--IVIV
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GLP-1 secreted upon 
the ingestion of food

1.bbbb-cell:cell:
Enhances glucoseEnhances glucose --dependent dependent 

insulin secretion in the insulin secretion in the 
pancreaspancreas

3.Liver:3.Liver:
reduces hepatic glucose reduces hepatic glucose 

outputoutput

2.2.�� --cell:cell:
Suppresses pSuppresses p ostprandialostprandial

glucagon secretionglucagon secretion

4.Stomach:4.Stomach:
slows the rate of slows the rate of 
gastric emptyinggastric emptying

5.Brain:5.Brain:
Promotes satiety and Promotes satiety and 

reduces appetitereduces appetite



Different Effects at Different DosesDifferent Effects at Different Doses
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Do They Work?Do They Work?
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DPPDPP--IV AntagonistsIV Antagonists
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GLPGLP--1 and DPP1 and DPP--IVIV
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GLP-1 secreted upon 
the ingestion of food

1.bbbb-cell:cell:
Enhances glucoseEnhances glucose --dependent dependent 

insulin secretion in the insulin secretion in the 
pancreaspancreas

3.Liver:3.Liver:
reduces hepatic glucose reduces hepatic glucose 

outputoutput

2.2.�� --cell:cell:
Suppresses pSuppresses p ostprandialostprandial

glucagon secretionglucagon secretion

4.Stomach:4.Stomach:
slows the rate of slows the rate of 
gastric emptyinggastric emptying

5.Brain:5.Brain:
Promotes satiety and Promotes satiety and 

reduces appetitereduces appetite



Do They Work?Do They Work?
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Hypoglycaemic AgentsHypoglycaemic Agents
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SGLT2 InhibitorsSGLT2 Inhibitors
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SGLT2 InhibitorsSGLT2 Inhibitors
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SGLT2 InhibitorsSGLT2 Inhibitors
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SGLT2 InhibitorsSGLT2 Inhibitors
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Safety IssuesSafety Issues
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US Trends in OHA UseUS Trends in OHA Use
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US Trends in Insulin UseUS Trends in Insulin Use
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Increased Costs Increased Costs -- OverallOverall
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Increased Insulin Costs Increased Insulin Costs 
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Things That Make the Most DifferenceThings That Make the Most Difference
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Metabolic Syndrome Metabolic Syndrome –– ATP IIIATP III

6.0 mmol/lFasting glucose

130/  85 mm 
Hg

Blood pressure

<1.3 mmol/lWomen

<1.0 mmol/lMen

HDL cholesterol

3.87 mmol/lTriglycerides

>88 cm (>35 in)Women

>102 cm (>40 in)Men

Abdominal obesity, given as waist 
circumference*  
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Metabolic Syndrome Metabolic Syndrome –– WHOWHO

• Urinary albumin excretion rate   20 µg/min or albumin:creatinine ratio   30 mg/g

• BMI >30 kg/m2 and/or waist:hip ratio >0.9 in men, >0.85 in women

• HDL cholesterol <35 mg/dL (<0.9 mmol/L) in men or <39 mg/dL (1.0 mmol/L) 
in women

• Plasma triglycerides   150 mg/dL (1.7 mmol/L)

• Antihypertensive medication and/or high blood pressure (140 mm Hg systolic or   
90 mm Hg diastolic)

Plus any 2 of the following:

• or for those with normal fasting glucose levels (<110 mg/dL, 5.94 mmol/l), 
glucose uptake below the lowest quartile for background population under 
investigation under hyperinsulinemic, euglycemic conditions

• Impaired glucose tolerance

• Impaired fasting glucose

• Type 2 diabetes

Insulin resistance, identified by 1 of the following:
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Metabolic Syndrome Metabolic Syndrome –– IDFIDF
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http://www.idf.org/webdata/docs/IDF_Metasyndrome_definition.pdf Accessed 10/5/05



Agreement?Agreement?
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CVD Event Rate vs Number of Risk Factors CVD Event Rate vs Number of Risk Factors 
(Metabolic Syndrome)(Metabolic Syndrome)

Sattar et al Circulation 
2003;108:414-419



BMI is Directly Related to Risk of Development BMI is Directly Related to Risk of Development 
of the Metabolic Syndromeof the Metabolic Syndrome
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Time Magazine 23Time Magazine 23rdrd June 2008June 2008



Is it All in The Genes?Is it All in The Genes?

Monozygotic Twins Dizygotic Twins
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Trends in US Adult Overweight Trends in US Adult Overweight 
and Obesity and Obesity -- 20 to 74 Years20 to 74 Years
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Trends in US Childhood Trends in US Childhood 
OverweightOverweight
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2 Drugs available2 Drugs available
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Rimonabant (Acomplia) Rimonabant (Acomplia) 
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CBCB11 Blockers Blockers -- Sites and Mechanisms Sites and Mechanisms 
of Actionof Action
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CBCB11 Blockade Blockade -- Effects on Weight Effects on Weight 
and Waist Circumferenceand Waist Circumference
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CBCB11 Blockade Blockade -- Effects on Weight Effects on Weight 
LossLoss
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CBCB11 Blockade Blockade –– Effects on Weight Effects on Weight 
Loss at 1 yearLoss at 1 year

RIO-Diabetes



CBCB11 Blockade Blockade –– Effects on Weight Effects on Weight 
Loss at 2 yearsLoss at 2 years



CBCB11 Blockade Blockade –– Proportion of Patients Proportion of Patients 
Achieving Target Weight at 1 yearAchieving Target Weight at 1 year



CBCB11 Blockade Blockade –– Effects on Waist Effects on Waist 
Circumference at 1 yearCircumference at 1 year

RIO-Diabetes



CBCB11 Blockade Blockade –– Effects on HDL at 1 yearEffects on HDL at 1 year

RIO-Diabetes



CBCB11 Blockade Blockade –– Effects on HDL at 2 Effects on HDL at 2 
yearsyears



CBCB11 Blockade Blockade –– Effects on TG at 1 yearEffects on TG at 1 year

RIO-Diabetes



CBCB11 Blockade Blockade –– Effects on TG at 2 yearsEffects on TG at 2 years



CBCB11 Blockade Blockade -- Effects on LipidsEffects on Lipids
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CBCB11 Blockade Blockade –– Effects on HbAEffects on HbA 11C at 1 C at 1 
year (2year (2 ndnd line)line)



Side Effect ProfileSide Effect Profile

Insomnia

Arthralgia

Anxiety

Asthenia/fatigue

Diarrhoea

Sinusitis

Back pain

Dizziness

Influenza

Headache

Nausea

Upper respiratory tract infection

Nasopharyngitis

5.43.2

8.18.2

5.62.4

6.05.0

6.34.8

6.58.0

7.07.6

7.54.9

8.98.6

9.411.8

11.94.9

12.411.4

16.317.5

Placebo
(n=1603)

%

Rimonabant
(n=2503)

%

Adverse events reported at a frequency of >5% in any group.

Insomnia

Arthralgia

Anxiety
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Ongoing Phase 2 and 3 Trials Ongoing Phase 2 and 3 Trials 
with Rimonabantwith Rimonabant
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Amylin (Pramlintide) Amylin (Pramlintide) 
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RuboxistaurinRuboxistaurin ((ArxxantArxxant) ) 
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Drugs that can Precipitate or Drugs that can Precipitate or 
Worsen DiabetesWorsen Diabetes
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InsulinsInsulins
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InsulinInsulin



Insulin AnaloguesInsulin Analogues
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Beta cellBeta cell



Normal insulin and glucose Normal insulin and glucose 
profilesprofiles

Lancet 2001;358:739



Insulin ProfilesInsulin Profiles



Insulin DurationsInsulin Durations
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Short actingShort acting
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Once dailyOnce daily
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Insulin AnaloguesInsulin Analogues



Multiple Daily Injections (MDI)Multiple Daily Injections (MDI)
NPH + Mealtime LisproNPH + Mealtime Lispro
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AnaloguesAnalogues
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Any questions?Any questions?


