Drugsfor Diabetes



Pancreas




Islets of Langerhans

Pancreatic islet

* a (Glucagon-
producing)
cells

e B (Insulin-
producing)
cells

Pancreatic acinar
cells (exocrine)




I

; 77
Achain H,N—GIVEQCCASVCSLYQLENYCN —COO™
| I

S S
I |

S S

+ \ /
B chain H;N—FVNQHLCGSHLVEALYLVCGERGFFYTPLA—COO™
5 10 15 20 25 30

Figure 3-24
Lehninger Principles of Biochemistry, Sixth Edition
© 2013 W. H. Freeman and Company
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Diabetes mellitus

Type 1l
Type 2
Gestational

Other



Blood glucose levels

Normal fasting = < 110 mg/d|
Normal nonfasting 120 mg/di
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bAIC Test

Alc Test
Results

glucose

Diabetes
6.5% or higher

Prediabetes
57t06.4%
a

Normal
Below 5.7%

Glycosylated
Hemoglobin




Type 1 Diabetes

Treatment = insulin
replacement

Insulin or

Insulin analog



Regular (recombinant) Insulin

Humulin R

Novolin R




Analogs - Rapid & Short Insulin
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insulin lispro (Humalog)

Insulin aspart (Novolog)
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Insulin glulisine (Apidra)



Insulin Analogs — Rapid & Short

Insulin Aspart, Lispro, & Glulisine Structure

Insulin Aspart
A-CHAIN

Insulin Glulisine

Insulin Lispro

Insulin Glulisine — @



Analog - Intermediate Insulin

neutral protamine Hagedorn (NPH)

(Humulin N)
(Novolin N)
Insulin
-+ :
| Insoluble
ZInc precipitate
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Analog - Long acting Insulin

The insulin glargine molecule *

Insulin glargine (Lantus)
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Insulin detemir (Levemir)




Analog - Long acting Insulin
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Pramlintide
(25, 28, 29 Pro-h-amylin)




Type 2 Diabetes
Treatment Strategies

T insulin production
target pancreas

T insulin sensitivity
target body cells

T glucose excretion
target kidneys



Type 2 Diabetes Treatment
T insulin production

Sulfonlyureas

)



Type 2 Diabetes Treatment
T insulin production

Glinides

repaglinide (Prandin)




Type 2 Diabetes Treatment
T insulin production

Incretins

Mixed meal
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Type 2 Diabetes Treatment
T insulin production

Incretins

TCardioprotection

TCardiatlouiol TNeuroprotection

JAppetite

 Gastric emptying

Vasculature

+ Inflammation ‘
T Vasodilation

T Endothelial function
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Type 2 Diabetes Treatment
T insulin production

Incretins
GLP-1 GIP
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Type 2 Diabetes Treatment
T insulin production

Incretin 1nactivation
DPP-4 = dipeptidyl peptidase-4

Food
ingestion

Intestinal

' secretion of Incretin
GLP-1(7-36)amide action
and GIP(1-42)

GLP-1 (9-36)amide
and GIP(3-42)




Type 2 Diabetes Treatment
T insulin production

Incretin Inactivation
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Type 2 Diabetes Treatment
T insulin production

GLP-1 & GIP receptor agonists

exenatide (Byetta)
exenatide ER (Bydureon)




Type 2 Diabetes Treatment
T insulin production

GLP-1 & GIP receptor agonists

exenatide

hGLP-1

exendin-4




Type 2 Diabetes Treatment
T insulin production

GLP-1 & GIP receptor agonists

liraglutide (Victoza)
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Type 2 Diabetes Treatment
T insulin production

GLP-1 & GIP receptor agonists

dulaglutide (Trulicity)
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Type 2 Diabetes Treatment
T insulin production

GLP-1 & GIP receptor agonists

semaglutide (Ozempic)
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Type 2 Diabetes Treatment
T insulin production

GLP-1 & GIP receptor agonists

Semaglutide
L Y

[+]

enhancer, SMNAC

© SNAC

@ Semaglutide
SN litates a highly

localized absorption of
semaglutid

As the table
cause: ns

increase in pH,




Type 2 Diabetes Treatment
T insulin production

DPP-4 inhibitors

alogliptin (Nesina) N




Type 2 Diabetes
Treatment Strategies

T insulin production
target pancreas

T insulin sensitivity
target body cells

T glucose excretion
target kidneys



Type 2 Diabetes Treatment
T insulin sensitivity

Bigulanide
metformin (Fortamet & Glucophage)




Type 2 Diabetes Treatment
T insulin sensitivity

Thiazolidinediones (TZDs)

pioglitazone
(Actos)

rosiglitazone
(Avandia)




Type 2 Diabetes
Treatment Strategies

T insulin production
target pancreas

T insulin sensitivity
target body cells

T glucose excretion
target kidneys



Type 2 Diabetes Treatment
T glucose secretion

Na-glucose cotransporter 2 inhibitors

canaglifozin
(Invokana)
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empagliflozin
(Jardiance)




Type 2 Diabetes
Treatment Strategies

T insulin production
target pancreas

T insulin sensitivity
target body cells

T glucose excretion
target kidneys

Other



Type 2 Diabetes Treatment
Other

a-Glucosidase inhibitors

acarbose (Precose)

miglitol (Glyset)



Type 2 Diabetes Oral Medication Combinations

GLYCEMIC CONTROL ALGORITHM

Metformin -> 'UAL THERAPY* ‘
GLP-1 RA g LT B —5

; SGLT-2i
SGLT-2i ’ I_ »~ GLP-1 RA

Entry A1C < 7.5% Entry A1C = 7.5% Entry A1C > 9.0%

— ~ DPP-4i . SGLT-2]

MET . MET

or other . or other
1st-line Basal Insulin 1st-line

TZD

Basal insulin
agent agent +

Colesevelam STl  DPP-4i
+ Bromocriptine QR Alsnt Colesevelam .
AGi I Bromocriptine QR
| ADD OR INTENSIFY
1 AGi —’ INSULIN

SU/GLN Refer to Insulin Algorithm

If not at goal in 3 months

proceed to Dual Therapy If not at goa[ . —_—
in 3 months
Triple Therapy If not at goal in

3 months proceed Few adverse events and/or
to or intensify possible benefits

insulin therapy ..—

* Order of medications represents a suggested hierarchy of usage; Use with caution

length of line reflects strength of recommendation
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