Korean Society for Health Promotion and Disease Prevention

i
)

3 X]&: Oral Hypoglycemic Agent

EE

ME 2|

Milestones in Diabetes Treatment

ADA- and AACE/ACE-Recommended Goals for
Glycemic Control: A1C, FPG, and PPG
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DCCT, Diabetes Control and Complications Trial; UKPDS, United Kingdom Prospective Diabetes Study.
1. Tattersall RB. In: Pickup JC, Williams G, eds. Textbook of Diabetes. 3rd ed. Boston, Mass: Blackwell
Science; 2003,
2. US FDA Center for Drug Evaluation and Research. Available at: http://www.fda.gov/cder/da/ddpab96.htm
Accessed March 18, 2003,
3. Lantus Consumer Information. Available at: http://www.fda. htm
Accessed March 18, 2003

Biochemical Control' Normal’ Goal’
AIC (%) <6.0 <7.0t
FPG (mg/dL)

Average preprandial <100 90-130%
PPG (mg/dL) <140 <1808

*Referenced to the nondiabetic range using a DCCT assay.!
tAACE/ACE recommendation: <6.5%.2
*AACE/ACE recommendation: <110 mg/dL.2
SAACE/ACE recommendation: <140 mg/dL.?
ADA, American Diabetes Association; AACE/ACE, American Association of Clinical
i i ican College of i FPG, fasting plasma glucose; PPG,
postprandial glucose; DCCT, Diabetes Control and Complications Trial.
1. ADA. Diabetes Care. 2003;26(suppl 1):S33-S50.
2. AACE/ACE. Endocr Pract. 2002;8(suppl 1):40-82.

Correlation between A1C level and
mean plasma glucose levels

A1C and Relative Risk of Microvascular
Complications: DCCT
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DCCT, Diabetes Control and Complications Trial.

1. Adapted from Skyler JS. Endocrinol Metab Clin North Am. 1996;25:243-254.
2. DCCT. N Engl J Med. 1993;329:977-986.

3. DCCT. Diabetes. 1995;44:968-983.
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Good Glycemic Control Reduces Correlation of A1C and
Incidence of Complications Complication Risk: UKPDS
| Risk reduction by decrease in A1C (%) | Type 2DM Risk reduction in complications per
Complications DCCT'2  Ohkubo®  UKPDS* SRl i Euetion nmeaniAls
of diabetes mellitus 9% —7%) (9% —7%) (8% — 7%) = Al 43
S
i T 44 37
Retinopathy -63% -69% -21% H
=
o 30+
Nephropathy -54% -70% -34% 3 21 21
] 4
N th 60% e “
europathy -60% - - z .
o
Macrovascular 0
disease -41%* = -16%* Microvascular Any Endpoint  Death Related Fatal and Amputation or
Related to Diabetes to Diabetes Nonfatal MI Death From PVD
*Not statistically significant.
DCCT, Diabetes Control and Complications Trial; UKPDS, United Kingdom Prospective Diabetes Study.
1. DCCT Research Group. N Engl J Med. 1993;329:977-986. UKPDS, United Kingdom Prospective Diabetes Study; MI, myocardial infarction;
2. DCCT Research Group. Diabetes. 1995;44:968-983 PVD, peripheral vascular disease.
3. Ohkubo Y et al. Diabetes Res Clin Pract. 1995;28:103-117. Stratton IM et al. Br Med J. 2000;321:405-412.
4. UKPDS Group. Lancet. 1998;352:837-853.

Preservation of Benefit:

EDIC Progression of Retinopathy Modifying disease progression through treatment

Obesity IGT Diabetes (Uncontrolled)
Type 1 DM — £

- I(r:::nr\:e.ntlo:al :’:a:;‘e"' What should treatment

ST == Intensive Treatmel 2im to do?,

Py 22

g 20

18

3 16

] 14 Plasma Postprandial ] = =

c 12

£ 10 glucose 126 N

S 8 (mg/dI) -———

= Fasting

= 6

S 4 Insulin

2 resistance

E 0

=3 U T T T T T T T 1

(] 00 05 10 15 20 25 30 35 40

EDIC (year i
(y ) Relafive - Insulin level N
function ' A B T

*1-2 insulin injections and 1 urine/blood glucose test daily.
123 insulin injections/pump treatments daily + SMBG + diet + exercise.
EDIC, Epidemiology of Diabetes | 1s and C: trial; SMBG, seff-monitored blood glucose i .
DCCT/EDIC Research Group. N Engl J Med. 2000;342:381-389. Diabetes duration (years) -20 =10 0 19 20 30

Adapted from Bergenstal RM, et al. Diabetes mellitus, carbohydrate metabolism and lipid disorders. In Endocrinology. 4th ed. 2001.

Targeting the underlying factors in type . - .
2 diabetes: IR and B-cell dysfunction Mechanism of Antidiabetic agents

Genetic susceptibility
obesity, sedentary lifestyle

A3t A A
s-glucosidase inhibitor

B-cell dysfunction

RO<0BNT0

Impaired
1 hepatic insulin
4 glucose uptake glucose secretion
production

g A A
Biguanide

OlERIME A e
Thiazolidinedione

ol&el 2Hl =&
ulfonylurea, Meglitinde

ype 2 diabetes

Adapted from DeFronzo RA. Diabetes 1988; 37: 667-87. Adapted from De Fronzo RA. Diabetes 1988; 37:667-687.

5168




[ CiL-te

&9 XI2: Oral Hypoglycemic Agent)

= = Strategies for the treatment of type 2 DM
OF=E MELAl DAHAE
_ E Amelioration of insulin resistance
1. EPIL-L :;ﬂ = — diet, exercise, weight loss
a2 =8 — metformin, Thiazolidinedione
M 2H
Al SPOIR: : : ’ :
ex= —J—,;qg o E Augumentation of insulin Secretion
Lr=S [=}
SHIAS0 92 — sulfonylurea, meglitinide
BEEo F
3. X = ol E6i: o o g g .
i E Limitation of postprandial hyperglycemia
ok o Bxg — a-glucosidase inhibitor, Meglitinide

=R=g/ PP

» Insulin secretogogues: Sulfonylurea, Meglitinide
» Biguanides
» a-glucosidase inhibitors

» Thiazolidinediones

» Insulin and analogues
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Fig. Sulfonyureas stimulate insulin release through SU receptor.

Sulfonylurea 2| Sulfonylurea e
gmg | BY | BNSS) U8 2 lysae| =
, I = )
e HIZol e St o] (mgd) LA |+ e
S . ' FTT AT,
H'“ EI'}\-” io_“ _i C&' g _E_t” %jl' Chlorpropamide | 250 125-500 60 1 [&E 2opiEx
Glipizide 5 2.5-40 10-24 | 1-2 | A180/=420
5l = Glibenclamide 25,5 2515 12-24 | 1-2 | AI50/H50
e HIEAC CHE =1t =
. . i % % ' CH -
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Gliclazide MR | 30 | 30420 | 24 |1 |&70/30 .
Glimepiride 2 18 16-24 | 1-2 | A160/=440 *
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» Biguanides

» Thiazolidinediones

» a-glucosidase inhibitors

» Insulin and analogues

» Insulin secretogogues: Sulfonylurea, Meglitinide
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Metformin (dimethylbiguanide)
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» Insulin secretogogues: Sulfonylurea, Meglitinide g=d (mgid) | (mgiday) | () | Al2H) | >
» Biguanides Metformin | 250,500 | 500-2550 |1.7-45| 12 23
» a-glucosidase inhibitors
NH NH
» Thiazolidinediones e R i
v / N CNH e,
. NHZ_ C—NH2 CH3
» Insulin and analogues
Guanidine
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Fig. Starch digestion and its inhibitors.

g 2td¥E, s-Cr>2.0 mg/dl

B &5 : Acarbose, Voglibose, miglitolS

Biguanide (Metformin) k= WS A
E ASDIH ERE » Insulin secretogogues: Sulfonylurea, Meglitinide
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» Insulin secretagogues: Sulfonylurea, Meglitinide

» Biguanidie
» a-glucosidase inhibitors

» Thiazolidinediones

» Insulin and analogues
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Rosiglitazone

Troglitazone

Thiazolidinediones

= g= PP

Thiazolidinediones

x|
S

Jn

Thiazolidinediones (Rosiglitazone, Pioglitazone)

E2xXA Qs P4 BIHHEZZL 2L 44H)
FEDE Y XNEX ML St
] - F 43 0|20 S 424N LIHEZZEEC
D M Transcription
- = =] = ey =
TGACCT A TGACCT EYAS SN HS-HSQHBM WERB0l S0
v - 5 -
et Protein : B D820 SRS AIRSHE M2 S ST 0IA
GLUT-4, lipoprotein lipase
aP, PEPCK, etc QIESRIQAES 24N
PPRE: Peroxisome Proliferator Activated Receptor
Increase of Insulin sensitivity
Site and mode of action
Intestinal agent
- = - = = ibi of car
T h |az°| Id I n ed |O n es == Z!. g E_=| g’ j | Inhibitors of glucose absorption
Modulators of incretin hormones
Insulin and insulin-modulating strategies
Insulin analogs with designer pharmacokinetics
Alternative insulin delivery methods and routes
S X =), j | insulin
T o =] Agents for regeneration of pancreatic p-cells: INGAP
Insulin mimetics which, though structurally different, act on the
OHZ2t = sS= SH CtLHH 5 insulin receptor
s BAMES S} (“l‘o) P ANE 88 2L Insulin sensitizers
= -y - Systemic insulin sensitizers
v S B30t (1'2 Kg) v AISH2HEE Hepatic insulin sensitizers
Global insulin (which have sy ic and hepatic
e a}jl g Ol /é} s %EEJ /Lod /&I $a — insulin sensitization properties)
Amylin analogs
L é,' H | [:H (33 | —43 | ) Glucagons-like peptide-1 (GLP-1) agonists and related analogues
Di| i i IV inhibif
S A A JFA ol ol AO0-Y Other agents
F S5 as F e ﬁl = ST T Inhibitors of counter-regulatory hormones
Antilipolytic agents

Fatty acid-oxidation inhibitors
Inhibitors of gluconeogenesis
Very-low-density lipoprotei
Glycogenolysis inhibitors
Antiobesity agents
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Effect of 6-Week Course of
GLP-1 Infusion in T2DM

GLP-1 as a continuous subcutaneous infusion
(using insulin pumps) for 6 weeks

« Lowered fasting plasma glucose by 77mg/dL
and 8—-hour mean plasma glucose by 100mg/dL

» Decreased Alc levels by 1.3%
» Decreased body weight by 2-3 kg
* Increased insulin sensitivity by 77%

Lancet 359:824-830, 2002

Metabolic actions of GLP-1

ﬁnsulln secretion
Improved glycemic control
¥Glucagon secretion - Reduced levels ul;frec fatty acids

*Gaslric emptying
\
_sre EGFR
”:[3.|(—>PKC€"L 4 P cell proliferation
/'PDX-I LN RA 4 islet neogencsis

cAMP —p P e
\IRS-I/ + l cell apoptosis
k2 and Bl =) Caspase 3

B cell actions of GLP-1

GLP-1

+ 30 amino acid polypeptide
« Secreted from L—cells in ileum after meals
» Metabolized by DPP-IV within 2-4 minutes

T Ty<2 min

His Ala

Exenatide

* 5-10 ug twice daily SC
injections

* Mainly in postprandial
hyperglycemia

* HbAlc: - 1.3%
decrease, Wt: — 3.4 kg

- Side effect: N/V

* Approved by FDA in
April, 2005

DPP-IV inhibitors
ntest'nal

Release
Y Active

DPP-IV inhibitors (“liptins”)

« Vildagliptin (LAF-237) (Galvus®, Norvatis)
» Sitagliptin (MK-0431) (Januvia®, Merck)

- Saxagliptin (BMS-477118) (BMS)

* Others...

1. Reversible product analogue inhibitors (e.g. pyrrolidines,
thiazolidines).

2. Covalently modifying product analogue inhibitors (e.g.
cyanopyrrolidines).

3. Reversible non-peptidic heterocyclic inhibitors (e.g.
Xanthines, aminomethylpyrimidines).
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Vildagliptin Improves Islet Cell Function and
Reduces Glycemia

_ 7Glucagon——— >
/ voo]

a-Cells

Vildagliptin

Glucose <«——

7 + -
B-Cells *

Ifirst phase response

glucose-dependency
+ Glucose
Insulin uptake

e

Adapted from Ohneda A. et al. J Clin Endocrinol Metab. 1978; 46: 504-510
and Gomis R, et al. Diabetes Res Clin Pract. 1989; 6: 191-198
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