gt ztetel Al Al 87 d Al 1 & 2014 http://dx.doi.org/10.3904/kjm.2014.87.1.1

E  Zl(Special Review) — Z[Al S X| =2 2FA|

Dipeptidyl Peptidase—4 (DPP—-4) %A A|

(e

Fh

o

b olsfofet vkt

ol =

Dipeptidyl Peptidase-4 Inhibitor

Dae Ho Lee
Department of Internal Medicine, Wonkwang University School of Medicine and Hospital, Iksan, Korea

Recent advances in incretin biology have led to the development of a new class of oral anti-diabetic drugs. To date, there are two
known incretin hormones, glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide (GIP), of which the
former is a more important therapeutic target for type 2 diabetes. GLP-1 is secreted by intestinal L-cells in response to oral nutrient
intake, and it stimulates insulin secretion and suppresses glucagon secretion in a glucose-dependent manner. However, both GLP-1
and GIP are rapidly degraded by dipeptidyl peptidase-4 (DPP-4), a multifunctional type II transmembrane glycoprotein. Thus,
several DPP-4 inhibitors with different pharmacologic features are now available and can be used either as monotherapy or in
combination with other anti-diabetic agents for the treatment of type 2 diabetes. In both therapeutic regimens, DPP-4 inhibitors
have been shown to reduce hemoglobin Alc levels by approximately 0.5-0.8%. In clinical trials, DPP-4 inhibitors were generally
well-tolerated, posed a low risk of hypoglycemia, and did not increase body weight. Despite some reports of a possible increased
risk of pancreatitis with GLP-1 receptor agonists and DPP-4 inhibitors, no causal associations have been found. Recent randomized
controlled clinical trials have shown that DPP-4 inhibitors did not increase or decrease the rates of major adverse cardiovascular
events in patients with type 2 diabetes at high risk of cardiovascular disease, even though this class of anti-diabetic agents had
various salutary effects in many studies involving animals or healthy and diabetic humans. Additional studies will be required to
resolve these disparate conclusions. (Korean J Med 2014;87:1-8)
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Nutrients
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l<— Autonomic nervous system

Gastrointestinal tract

" Insulin secretion

GIP(1-42) U Glucagon secretion
—_— .
GLP-1(7-36)NH, B cell protection
Other non-glycemic actions

}Glucose—dependent

DPP-4 | ——— DPP-4inhibitor

GIP(3-42)
GLP-1(9-36)NH,

Figure 1. Incretin hormones and DPP-4 inhibitor. GLP-1 is secreted from entero-endocrine L cells
which are distributed mainly in the distal ileum and colon, whereas GIP is from K-cells which are lo-
calized to proximal small intestine (duodenum and jejunum. Autonomic nervous system, the neuro-
transmitters gastrin-releasing peptide and acetylcholine, and GIP can contribute to the rapid release of
GLP-1 after nutrient ingestion. To date, only GIP and GLP-1 are known incretin hormones in humans
which potentiate glucose-stimulated insulin secretion in an additive manner. DPP-4, which functions
as a cell surface serine protease by selectively cleaving dipeptides from peptides and proteins contain-
ing proline or alanine in the N-terminal penultimate (P1) position, rapidly converts active GLP-1
(7-36) amide and GIP (1-42) to their inactive metabolites GLP-1 (9-36) and GIP (3-42). DPP-4 in-
hibition causes an increase in the plasma active GLP-1 level by 2-3 folds, thereby enhancing incretin
action. Because this is not that high level as seen in pharmacological treatment with GLP-1, DPP-4 in-
hibitor therapy in patients with type 2 diabetes does not affect appetite and gastric motility [3-7].
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Table 1. Main features of DPP-4 inhibitors approved for clinical use [13-15,36]

Active metabolite

bDosage adjustment in renal

Excretion® ..
impairment (per day)

Drugs (daily dosage) (activity vs parent drug, %)

Sitagliptin 100 mg od Demethylated, acetylated
(3-6%)

Vildagliptin 50 mg bid Negligible

Saxagliptin 5 mg od BMS 510849 (50%)

87%

85%

75%

renal (80% unchanged) Moderate: 50 mg

13% biliary Severe: 25 mg
renal (21% unchanged) Moderate to severe: 50 mg
15% biliary
renal (24% unchanged; Moderate to severe: 2.5 mg
36% BMS-510849)
22% biliary
6.3% renal No adjustment

> 85% biliary (mostly unchanged)

Linagliptin 5 mg od Negligible
Alogliptin 25 mg od Negligible
Gemigliptin 50 mg od Yes

76% renal (95% unchanged)

63% renal (39% unchanged)

Moderate: 12.5 mg

13% biliary Severe: 6.25 mg

No adjustment

27% biliary (11% unchanged)

bid, twice daily; od, once daily.

*Unchanged: percentage of % of an administered dose that is eliminated unchanged in the urine or feces.
®Creatinine clearance in renal impairment: mild, > 50 mL/min; moderate, > 30 to < 50 mL/min); severe, < 30 mL/min) or with end-stage
renal disease (ESRD) requiring hemodialysis or peritoneal dialysis.
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