Diabetes drug review

By
L.Mahmoudieh,MD, Endocrinologist

Assistant Professor of Shahid Beheshti University of Medical Science



1 pathophysiology

2 Diabetes subtypes |
) ommes
W) ety




1 pathophysiology

2 Diabetes subtypes |
) omlams
o) ety




Intestines:
Decreased
incretin effect

Pancreasc:’ Fat cells:
Decrease Islet B-cell Increased
lipolysis

sicveion C‘:r
N

Pancreas: 'S":t a-cell Kidneys:
Increased - . Increased
glucagon .'( mmd Hyperglycemia B glucose
secretion \\ reabsorption

Liver: Muscle:
Increased Decreased
HGP glucose
uptake
Brain:
Neurotransmitter

dysfunction



1 pathophysiology

2 Diabetes subtypes |
) omlams
o) ety




DIABETES MELLITUS

|
o ‘ I I
Type 1 Diabetes Mellitus  Type 2 Diabetes Mellitus Gestational

* Absolute insulin deficiency #*Relative insulin Diabetes Mellitus

*Destruction of beta cells deficiency
*Insulin resistance
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Biguanides

Oral agents Thiazolidind
ions

/
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Biguanides (mechanism of action)

Metformin

Hepatic glucose production + Glucose uptake 1
Insulin sensitivity T Enteroendocrine cells: Appetite -
Meta-inflammation 4. GLP1? Food intake ¥
GDF15 T
Blood glucose +
Blood insulin/IGF-1{ Gut Microbiome:
Dysbiosis 4
Akkermansia T

Clostridium sensu stricto ¥



Biguanides (Effects)

Pleiotropic effects Beneficial clinical response
[lﬂypag:ycm ]._ —[ Diabetes / Prediabetes ]

[lHyperinsulinunia]__ —[ Cardiovascularprotection ]

Table 1. The old recommendations and new possibilities for the use of metformin.

COVID-19

| LDL | BMI
| BP No Formal Indication Investigated for New
fHDL | :] Approved to Treat (Used Off-Label) Applications
} FFA Metformin l Neuroprotection ] T2DM Prediabetes/cbesity Cardioprotection
m ‘ _[ Nephroprotection ] T1DM Nephroprotection
- ( \ GDM Cancer
Inflammatory markers Cancer
l ; Antithromogcactivg' ! ] L - PCOS Anti-aging
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[ | Oxidative stress | Aging ‘ NAFLD COVID-19
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Side effects

Contraindications

Biguanides (Side effects and contraindications)

R

oMinor :
oNausea
oStomach pain
oBloating
oDiarrhea
oConstipation

oCKD or AKI
oSevere heart failure
oSevere/active liver disease

oHemodynamic instability
oContrast studies

oMajor:
olactic acidosis




sodium glucose cotransporter 2 INhIDItOr (mechanism of action)

( f

Early region of
Proximal Tubules

Glucose
Urea
Uric acid %
Lactate
Vitamines
Amino acids
Sodium

Potassium

Calcium
Magnesium %
Chloride
Bicarbonate

\_ J

Glomerular Plasma

Filtrate

SGLT2 Glucose
Inhibitors Nal

Y

Glucose ~“ ,E/

|

WHQ/ &
y




sodium glucose cotransporter 2 inhibitor (Effects)

Decreased blood pressure
Deceased arterial stiffness
Improved endothelial function
Decreased intravascular volume

Narraacad nralaad anAd aftarlaad

Vascular and
hemodynamic effect

Decreased RAAS activity
Reduced intraglomerular pressure

Renal effects Increased in natriuresis, diuresis and uricosuria
Decreased alhiimintiria

Decreased myocardial hypertrophy and fibrosis
Improved myocardial energetics
Decreased myocardial oxidative stress
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Cardiac effects

Weight loss

Decreased total body and visceral adi
Decreased uric acid leve

Decreased li

Metabolic eff




sodium glucose cotransporter 2 inhibitor

(Side effects and contraindications)

oUrinary tract infections
oGenital mycotic infections
oVolume depletion
oHypotention

oEuglycemic ketoacidosis
oBone fracture

Side effects

oRecurrent UTI/ genital infection

Contraindications oGFR < 20 ml/min
oPrior DKA



glucagon-like peptide-1 receptor agonists (mechanism of action)

Ingested foods
Long-chain
lattg acids Chviomlcrms\
Monoglycerides p Do > 0
0' ) Fatty acids
Monoglycerides
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glucagon-like peptide-1 receptor agonists (Effects)

Brain
O Neuroprotection
O Appetite

GLP-1
k Gl Tract

Heart

Q) Cardioprotection
) Cardiac output

Stomach
) Gastric emptying
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O Insulin biosynthesis
O B-cell proliferation

) B-cell apoptosis

Liver
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production

Q) Insulin secretion
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glucagon-like peptide-1 receptor agonists

NDC 0169-4303-30
List 430330

LSUS® 3mg
(semaglutide) Tablets
Once daily
Oral use only

NDC 0169-4307-30
List 430730

ELSUS® 7 mg
(semaglutide) Tablets
Once daily
Oral use only

NDC 0169-4314-30
List 431430

ELSUS® 14 mg
(semaglutide) Tablets
Once daily
Oral use only

(urzepande) injection .3

NDC 0169-4524-01 List: 452401

— wegovy" EZER

Ne— (semaglutide) injection }

2.4 mg/0.75 mL For subcutaneous

NOGC 0160-:2132-11 - Liste 418241

OZEMPIC’

(semaglutide) injection

—_For Single P: t Use Onl




glucagon-like peptide-1 receptor agonists

Side effects

Contraindications

(Side effects and contraindications)

)

oNausea/Vomiting

oDiarrhea

oPancreatitis (no established causality)
oGallbladder/biliary disease

oPersonal or family history of MTC
oPregnancy and lactation

oAllergy or intolerance to SGLT2Is




dipeptidyl peptidase-4 (mechanism of action)

DPP-4 enzyme
inactivates GLP-1

DPP-4
inhibitors
block the
DPP-4 Stimulates

Food enzyme insulin

v _/ secretion
\)- = % —>» GLP-1
\Suppmsses

Small glucagon
intestine secretion

Drucker D). Diabetes Care. 2007;30:1335-1343.




dipeptidyl peptidase-4 (Effects)

Brain > Appetite
Body weight l
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dipeptidyl peptidase-4

(Side effects and contraindications)

Side effects

- oPancreatitis (no established causality)

oHistory of pancreatitis

Contraindications oRenal dysfunction (for Sitagliptin)

oHepatic dysfunction (for Linagliptin)




Sulfonylureas(mechanism of action)

Cf2+
Sulfonylurea O
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Membrane | Calcium channel
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sulfonylureas

(Side effects and contraindications)

Side effects — ST el
oWeight gain

o oSevere renal dysfunction
Contraindications - oSevere hepatic dysfunction




Thiazolidinediones (mechanism of action)
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Thiazolidinediones (Effects)

o Increased insulin sensitivity in:

O ’ 2 reduced gluconeogenesis

/]
® / - increased glucose utility

™

o ' . > increased glucose utility and decreased FFA release

-




Side effects

Contraindications

Thiazolidinediones

(Side effects and contraindications)

)

oFluid retention
oWeight gain
oFractures

oHeart failure or overload
oHx of Fx

oLFT> 5 times ULN
oMacular edema
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Insulin

Plasma Insulin

6:00 : 18:00 22:00

2:00 6:00

Time of da
Breakfast Lunch Dinner ¥

I Denotes time of bolus activation



Insulin

Y Rapid (Lispro, Aspart, Glulisine)

7]

=

L

I= Short (Regular)

§ Intermediate (NPH) Rapid Acting 15 MINUTES 1HOUR 4 HOURS
0 Long (Detemir)

.E . . Short Acting 30 MINUTES 2-3 HOURS 3-6 HOURS
[} S

[0 Long (Glargine) Intermediate y :

g \\ R 2-4 HOURS 4-12 HOURS 12-18 HOURS

»

T T T L] T ™

Long Acting 2 HOURS DOES NOT PEAK 24-36 HOURS

Time [Hours]



a-glucosidase
inhibitors

DPP4
inhibitors

Mimetic and
GLP-1

analogues

SGLT2
inhibitors

Pancreas Meglitinides and

sulfonylurea

Pancreatic
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Skeletal
muscle
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