Antihyperglycemic Agents in Type 2 Diabetes

Class

A1C
Reduction

Fasting
vs PPG

Hypo-
glycemia

Weight
Change

Dosing
(times/day)

Outcome
Studies

Metformin

1.5

Fasting

\'[o)

Neutral

2

UKPDS

Insulin, Long-acting

1.5-25

Fasting

Yes

Gain

1, Injected

DIGAMI, UKPDS, (DCCT)

Insulin, Rapid-acting

1.5-25

PPG

Yes

Gain

1-4, Injected

DIGAMI, UKPDS, (DCCT)

Sulfonylureas

1.5

Fasting

Yes

Gain

1

UKPDS

“Glitazones”

0.5-14

Fasting

\'[o)

Gain

1

PROactive

Adapted from: Nathan DM, et al. Diabetes Care. 2007;30:753-759; Nathan DM, et al. Diabetes Care. 2006; 29:1963-1972;
Nathan DM, et al. Diabetes Care. 2008;31:173-175. ADA. Diabetes Care. 2008;31:S12-S54.




ADA/EASD Consensus:
Treatment Algorithm

——— e

No <~ AlCET%  — No -

Intensive Insulin + Metformin +/- Glitazone

*Check A1C every 3 months until <7% and then at least every 6 months. TAlthough 3 oral agents can be used, initiation and intensification of insulin therapy
is preferred based on effectiveness and expense.

ADA/EASD. Diabetes Care. 2006;29:1963-1972.




FINFAT Study:
Bedtime NPH + Various Oral Agents

Yki-Jarvinen H, et al. Ann Intern Med. 1999;130:389-396.
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Fractures in Women Treated With Glitazones

201
| Hazard Ratio (95% CI)
Rosiglitazone vs. Metformin 1.81 (1.17, 2.80); p=0.0080
Rosiglitazone vs. Glyburide 2.13 (1.30, 3.51); p=0.0029
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Time (years)
Participants at Risk

Rosiglitazone 645 448 394
Metformin 590 414 366
Glibenclamide 605 361 279

Kahn SE, et al. Diabetes Care. 2008;31:845-851.




Hazard Ratio for Cardiovascular Events

Rosiglitazone vs Pioglitazone

1.43 Nissen meta-analysis: M

771
. ) 1.64
Nissen meta-analysis: CV death

GSK analysis:

1.31
. CV death, MI, stroke |

Psaty/Furberg (RECORD, ADOPT,
A1 33 DREAM, all small trials): Mi
1

1.16
. RECORD: MI y71|

77 1

1.2 X FDA: CV death, MI, stroke 44

- ysis 1.4 FDA: all ischemic events,
. 0_90| - no Cl given

pR0active 2|
FIDA-PIO m*ﬂanallys'; + PROactive
| 1

1 0.83 I 1 1 Hazard
0.75 1.0 1.25 1.5 . Ratio

Adapted from: Lincoff AM, et al. JAMA. 2007;298:1180-1188; Singh S, et al. JAMA. 2007;298:1189-1195.




Antihyperglycemic Agents in Type 2 Diabetes

Class

A1C
Reduction

Fasting
vs PPG

Hypo-
glycemia

Weight
Change

Dosing

(times/day)

Outcome
Studies

Metformin

1.5

Fasting

[\[o)

Neutral

2

UKPDS

Insulin, Long-acting

1.5-2.5

Fasting

Yes

Gain

1, Injected

DIGAMI, UKPDS, (DCCT)

Insulin, Rapid-acting

1.5-2.5

PPG

Yes

Gain

1-4, Injected

DIGAMI, UKPDS, (DCCT)

Sulfonylureas

Fasting

Yes

Gain

1

UKPDS

“Glitazones”

Repaglinide

Fasting
Both

\'[o)

Gain

Gain

1

PROactive

None

Nateglinide

PPG

Gain

Navigator Pending

Alpha-glucosidase
Inhibitors

PPG

No

Neutral

None

Amylin-mimetics
(pramlintide)

Incretin Agonists
(exenatide)

PPG

PPG

[\[o)

[\[o)

Loss

Loss

3, Injected

2, Injected

[\[o]y [}

[\[o] [}

DPP-IV Inhibitor
(sitagliptin)

Both

\'[o)

Neutral

TECOS pending

Bile acid sequestrant
(colesevelam)

Fasting

\'[o)

Neutral

1-2

None

Adapted from: Nathan DM, et al. Diabetes Care. 2007;30:753-759; Nathan DM, et al. Diabetes Care. 2006; 29:1963-1972; Nathan DM, et
al. Diabetes Care. 2008;31:173-175. ADA. Diabetes Care. 2008;31:S12-S54. WelChol PI. 1/2008




Incretin Mimetics and DPP-4 Inhibitors:

Properties/Effect

Exenatide

DPP-4 Inhibitors

Investigational
>24 hr agonists

Glucose-dependent stimulation of
insulin secretion

Yes

Yes

Yes

Glucose-dependent reduction of
increased glucagon

Yes

Yes

Yes

Slows gastric emptying

Yes

(\[o)

Little or no

Effect on body weight

Weight loss

Weight neutral

Weight loss

Effect on A1C

~1%

<1%

>1%

Effect on fasting glucose

Modest

Modest

Good

Effect on postprandial glucose

Good

Modest

Modest

Effect on CVD risk factors

Improve with weight
loss

No consistent
change

Improve

Side effects

NEUEEE!

~ None observed

Less nausea, skin

Administration

Subcutaneous
Twice-daily

Oral
Once-daily

Subcutaneous
Daily or weekly




Updated ADA/EASD Consensus Algorithm

STEP 1 STEP 2 TEP 3
Tier 1: Well-validated therapies

Lifestyle + Metformin Lifestyle + Metformin
+ +

At Diagnosis: Basal Insulin Intensive Insulin

Lifestyle
+
Metformin Lifestyle + Metformin
+
Sulfonylurea?

Tier 2: Less well-validated therapies

Lifestyle + Metformin Lifestyle ++Me’ff0rmln

o Pioglitazone
Pioglitazone +
Sulfonylurea?

Lifestyle + Metformin Lifestyle + Metformin
+ +
GLP-1 agonist® Basal Insulin

Reinforce lifestyle interventions at every visit and check A1C every three months until A1C < 7.0 %, then at least every 6
months thereafter. Change interventions whenever A1C =2 7.0 %.

Rosiglitazone is no longer recommended.

aSulfonylureas other than glyburide or chlorpropamide.

bInsufficient clinical use to be confident regarding safety.

Nathan DM, et al., Diabetes Care published online on December 17, 2008 as dc08-9025




