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Diabetes Mellitus

10% ofdiMisType 1*

+ Genetic link (chromosome 6HLA region)
* Presence of islet cell autoantibodies

+ Autoimmune destruction of the beta cells

80% of diabetes is Type 22

* Genetic predisposition

+ Obesity

+ Impairment of insulin secretion and defects in insulin
action

1. Atkinson MA and Eisenbarth GS. Lancet. 200: 221-229.
2. CDCP. December 2003. Atlanta, GA: US Dept. of Health and Human Services, CDCP, 2003.
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Natural History of Type 2 Diabetes
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Stages of Type 2 Diabetes Related to Beta-Cell Function

Beta-Cell
Function
(%)

Postprandial

Hyperglycemial e

Phase 2

2 0 2 6
Years from Diagnosis

Adapted from Lebovitz HE. Diabetes Reviews. 1999;7(3).

MODY™

Accounts for about 5 % of type 2 DM
Single gene defects
* Autosomal dominant inheritance
* Multiple generation s affected
Early age at onset < 25 years
Characterized by absence of obesity , no ketosis, no evidence of beta cell
autoimmunity
Genetic defects of beta cell function
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Criteria for the Diagnosis of Diabetes Mellitus®

Hormoglycemia IFG and IGT Diabetes mellitus*

FPG <100 mg/dL FPG 2100 mg/dL and FPG 2126 ma/dL
126 mg AL (IFG)

2-h PGe <140 mg/dL 2-h PG 2140 mg/dL 2-h PG 3200 mg/dl
and <200 ma/dL (IGT)

- - Syrnptoms of DM and casual
plazma glucose concentration

200 rngfdl

D, diabetes mellitus ; FPG, fasting plasma glucose ; 2-h PG, 2-h postload glucose.

* In the abzence of unequi | hyperal: ia, a di iz of diabetes must be confirmed on a
subsequent day by any one of the three methods included in the chart. In clinical settings, the
FFG test is greatly preferred because of ease of administration, convenience , acceptability to
patients, and lower cost. Fasting is defined as no calorie intake for at least 8 h

# Thiz test requires the use of a glucese load containing the equivalent of 75 g anhydrous
glucose dissolved in water.

* Copyright € 2004 American Diabetes Association From Diabetes Care Yol 27, Supplement
1, 2004. Reprinted with permizsion from The dmerican Disbetes Association.
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Standards of Medical Care in Diabetes—
2011
AMERICAN DIABETES ASSOCIATION

— A1C 6.5%.
or
FPG 126 mg/dl (7.0 mmol/1

1(11.1
he test should

anhydrous glucose dissolved in water.
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M Hyperglycemia

Eye Kidney Nerves

Retinopathy Nephropathy Neuropathy
Cataract Microalbuminuria Peripheral
Glaucoma Gross albuminuria Autonomic

Blindness Kidney failure Amputation

Death and/or disability

ury to large vessels

Brain Extremities

Coronary artery disease Cerebrovascular diseasePeripheral vascular
Coronary syndrome TIA disease
CVA Ulceration
Cognitive impairment — Gangrene
Amputation
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ADA and AACE/ACE Guidelines:

Treatment Goals for A1C, FPG, and PPG

i AACE/AC
Normal'? ADA3 E2
Parameter Level Goal Goal

FPG, mg/dL <100 90-130 <110

PPG, mg/dL <140 <180 <140

Al1C, % 4-6 <7? <6.5

aThe goal for an individual patient is to achieve an A1C as close
to normal (<6%) as possible without significant hypoglycemia.

ADA

Lessons from the DCCT and UKPDS:

Sustained Intensification of Therapy is Difficult

DCCT— EDIC UKPDS (Type 2),
(Type 1) Insulin Group

HbA,, (%)




UKPDS:
B-CellFFunction Over Time After Diagnosis

A

IN LIGT-ﬁ'-OFTHESE RESULTS MORE
THERAPEUTICOPTIONS WERE
DEVELOPED

LowerAic
Preserve Beta cell function
Lower CVD events

Ability to Preserve Beta cell function
Lower CVD events

INTHE LAST DECADE, 7 NEW
CLASSES OF DRUGS HAVE BEEN
INTRODUCED
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4 ——— Decrease he;
Metformin P
gluconeogenesis
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Sulfonylurea Stimulate insulin secretion 1
Stimulate insulin secretion (short 1
acting)

Insulin sensitizer potentiate
peripheral glucose uptake

/ 2 Inhibit digestion and absorption

(Acarbose, Miglitol) of carb in small intestine

GLP 1 analogue

1 insulin, | glucagon, |gastric
Exenatide (byetta) emptying, |appetite

biters (sitagliptine) | Inhibit the degradation of GLP1 | <

Amylin analogue lglucagon, |gastric emptying,

Pramilintide ( Symlin) lappetite

| Beta-cell

GLP-1 secreted upon waorklaad

the ingestion of food

Fromoles Stfeny and
redisces appriite:

T Beta-cell
TESpOnSe

More Than 50% of Secreted GLP-1 Is Degraded
Before Plasma Absorption

GLP-1 released into
intestinal capillaries is
immediately exposed

to DPP-4 (1o

>50% of secreted GLP-1

is already degraded before
it reaches the general
circulation®

>40% of circulating GLP-1
is already degraded before
it reaches B-cells?

Copyright © 1999, The Endoc

8-E464.




9/28/2011

e

gluconeogenesis
Glinides Stimulate insulin secretion (short
(Repaglinide, Nateglinide) acting)
TZDs Insulin sensitizer potentiate
(Rosiglitizoe, Pioglitizone) peripheral glucose uptake
Alpha-glycosidase Inhibitors Inhibit digestion and absorption
(Acarbose, Miglitol) of carb in small intestine

GLP1 logue 1 insulin, | glucagon, |gastric
Exenatide (byetta) emptying, |appetite

DPP-4 Inhibiters (sitagliptine) | Inhibit the degradation of GLP 1

Amylin analogue lglucagon, |gastric emptying,
Pramilintide ( Symlin) lappetite

Multihormonal Regulation of Glucose
APPEARANCE AND DISAPPEARANCE

*Insulin helps
regulate glucose

disappearance

*Amylin helps

regulate glucose

earance

Snmulnte insulin secretion

Stimulate insulin secretion (short
de) acting)

Insulin sensitizer potentiate <
(Rosiglitizoe, Pioglitizone) peripheral glucose uptake
Alpha-glycosidase Inhibitors Inhibit digestion and absorption
(Acarbose, Miglitol) of carb in small intestine
GLP 1 analogue 1 insulin, | glucagon, |gastric
Exenatide (byetta) emptying, |appetite
DPP-4 Inhibiters (sitagliptine) | Inhibit the degradation of GLP 1

Amylin analogue lglucagon, |gastric emptying,
Pramilintide ( Symlin) lappetite
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INSULIN HAS THE MOST POTENT EFFECT ON
AaC

The newer drugs are less potent than insulin

Prese:x_ation of Beta Cell Mass?

In animal models some drug classes such as TZD
and GLP1 preserve beta cell mass

We do not have clinical data to demonstrate beta
cell preservation in humans

* however studies with TZD have shown that they have
better durability of efficacy compared to metformin
and glyburide

A Diabetes Outcome Progression Trial
(ADOPT)

E
H
% »
2w
i
5

058 035-08Y) PO
VY (030-0 45}, P00

Vears

Treatment was considered to have failed if a patient had a confirmed or
adjudicated level of fasting plasma glucose of more than 180 mg per
deciliter.
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Cardiovascular Outcome?

’A

THE FIRST INTERVENTIONAL TRIALTO
LOOK AT CVD MORTALITY FORTHE
NEWER AGENTS

The Prospective Pioglitazone Clinical Trial in
Macrovascular Events (PROactive Trial)

PROactive Trial Results

—— Piuglitcene (514 e is)
—— Plasebo (572 events)

%
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e
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Puopotion F events %)

T T T T

3 12 18 24
Time ‘rom randamisatior (menths)

Numbers atrisk

Piogltazcne 2488 27 2302 m8

Placeao 2530 2413 2317 75

Figure z:Kaphn-Meler curse of time to primary zndpoinT
*Dazth fiom any cuse non-fatl my i including i ol infarction), stroks, aoste
coronary syncrome, leg amputation, cornars revascubrisation, or revaselarisation ofthe leg.

Dormandy JA Lancet 366:1279-89,2005.
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e NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JUNE 14, 2007 VOL.356 NO.24

Effect of Rosiglitazone on the Risk of Myocardial Infarction
And Death from Cardiovascular Causes

Steven E. Nissen, M.D,, and Kathy Wolski, M.PH.

CONCLUSIONS

Rosiglitazone was associated with a significant increase in the risk of myocardial
infarction and with an increase in the risk of death...that had borderline significance.
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Primum non Nocere
Aa-cis not a surrogate for this endpoint

Just like the Vioxx patients who died without joint pain and
The nifedipine patients who died with normal blood pressure and
The Seldane patients who died without stuffy noses

Medical Management of Hyperglycemia in
Type 2 Diabetes: A Consensus Algorithm
for the Initiation and Adjustment of

Therapy

Ac T ment n Diabet riation
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Tier1: Well-validated core therapies

B Lifestyle + Metformin Lifestyle + Metformin
At diagnosis: . +

I Intensive insulin
Basal insulin ensive insul

Lifestyle -
+ B y P
Metformin Lifestyle + Metformin
Sulfonylurea
| STEP1 STEP2 sTEPS
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Tier2: Less well validated core therapies
Lifestyle + Metformin Lifenye + Medormin
+

Pioglitazone

Nohypogiycemia
cur Sulfonylurea

Lifestyle + Metformin
¥

Basal insulin

N i

Figurc 2—Algorithm for the metabolic management of type 2 diabetes; Reinforce lifestyle mter-
ventions at every visit and check AI1C every 3 months until A1C 1s < 7% and then at least every 6|

months. The interventions should be chaneed if AIC is =7%. Duaseres Cage, voruute 31, numeer 12, Deceeer 2008

’A

INSULIN THERAPY

Patterns of Glucose and Insulin

Postprandial hyperglycemia

® Type 2 Diabetes
Normal

120 180 240
Minutes

d and

-60 0 60 120 180 240 300
Minutes

Mitrakou A et al. Diabetes. 1990:39:1381-1390
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Abnormal Glucose and Insulin Profiles
in Type 2 Diabetes

Glucose . —L);;ilen Zalon diet only
(mgdL) 4%

20

i T T T T 7 T i T T T T T T
0600 1000 1400 1800 2200 0200 0600 0600 1000 1400 1800 2200 0200 0600
B L D B L D

Time of day
B=breakfast; L=lunc dinner

Polonsky KS et al. N Engl J Med. 1988;318:1231-1239

Action Profiles of Insulin
peirt Lo

Plasma
insulin
levels

Detemir (Levemir)14-24

0 12345678 91011121314151617 18192021 222324
Hours

Insulin Action Profile (hours)
Preparations Onset Peak Duratio

Ultra-Rapid ACGRS

gues 15-30 minutes 0.5-2 hours 3-4 hours
15-30 minutes 0.5-2 hours 3-4 hours
15-30 minutes hours 3-4 hours

*Glulisine

Short Acting Insulin

Humar 30-60 minutes 2-3 hours 6-8 hours
1-3 hours 6-12 hours 12-18 hours

Intermediate-Acting

Human) 1.5 hours 4-10 hours 16-24 hours
eNPH

Intermediate-Acting

Analogues 1-2 hours 6-8 hours 14-24 hours
eDetemir

1-1.5 hours 20-24 hours
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Lispro VS Regular

_—

Regular insuli
= Insulin lispro

Plasma Insulin mg/dLyq, - Plasma Glucose

Meal
and
insulin

0%0 30 "0 30" 60" 90 120 150 I 0 -30 0
180 210 240 180210 240
Minutes
Heinemann L et al. Diabet Med. 1996;13:625-629

Normal Daily Plasma Insulin

T
0600 0800 1200 1800

Time of day

B=breakfast; L=lunch; D=dinner

Polonsky KS et al. N Engl J Med. 1988;318:1231-1239

Split-Mixed Regimen
- NPH

T
0600 0800 1200 1800

Time of day

B=breakfast; L=lunch; D=dinner
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Basal-Bolus Insulin Treatment

puU/mL
100

B L b)
80 } ! )
: \[\ p
‘ \‘1 \ Normal pattern

0600 0800 1200 1800
Time of day

B=breakfast; L=lunch; D=dinner

Basal-Bolus Insulin Treatment

Detemir

\ ‘ \ Normal pattern

0600 0800 1200 1800
Time of day

B=breakfast; L=lunch; D=dinner

Insulin Delivery: Spectrum of
Options

Current Standard Intensive Delivery System Intensive Insulin Pump
Insulin Therapy Therapy LLEEY
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“When I'm dieting, my doctor says it's okay
to cheat once in a while. I'm going out with
your friend Larry tonight.”
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