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Preview of This Episode:

• The Burden of Diabetes Mellitus in Cardiovascular Disease
• Mechanistic Implication of DM in Cardiovascular Disease
• Medical Therapy in Diabetes Mellitus
• Summary of Cardiovascular Trials in Diabetic Patients
• Why GLP-1 Agonists and SGLT2 Inhibitors
• Hyperglycemia Management in Cardiovascular Disease
• Diabetes Mellitus in Heart Failure Patients
• ADA 2021 Recommendations
• Abidi Summary of Diabetic Medications
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DPP-4 Inhibitors 

-Sitagliptin
-Linagliptin
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Indications and Usage:
Sitagliptin is a dipeptidyl peptidase-4 (DPP-4) inhibitor indicated as an adjunct to diet and
exercise to improve glycemic control in adults with type 2 diabetes mellitus.
Dosage and Administration:
The recommended dose of Sitagliptin is 100 mg once daily. Sitagliptin can be taken with or
without food.
Dosage adjustment is recommended for patients with eGFR less than 45 mL/min/1.73 m².

Sitagliptin ( Ziptin)

Dosage Adjustment in Patients with Renal Impairment

eGFR greater than or equal to 30 
mL/min/1.73 m2 to less than 45 

mL/min/1.73 m²

eGFR less than 30 mL/min/1.73 m²
(including patients with end stage renal 

disease [ESRD] on dialysis) 

50 mg once daily 25 mg once daily

FDA Label Sitagliptin, Reference ID: 4712165.
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Dosage Forms and Strengths:
Tablets:  100 mg, 50 mg, and 25 mg

Sitagliptin ( Ziptin)

FDA Label Sitagliptin, Reference ID: 4712165.
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Indications and Usage:
Linagliptin is a dipeptidyl peptidase-4 (DPP-4) inhibitor indicated as an adjunct to diet
and exercise to improve glycemic control in adults with type 2 diabetes mellitus.

Dosage and Administration:
The recommended dose of Linagliptin is 5 mg once daily.
Linagliptin can be taken with or without food.

Dosage Forms and Strengths:
Tablets: 5 mg

Linagliptin (Lirenta)

FDA Label Linagliptin, Reference ID: 4583067.
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DPP-4 = dipeptidyl peptidase 4

1-Endocrinology. 2004 ;145(6):2653-9. 2- Lancet. 2002 ;359(9309):824-30; 3-Curr Diab Rep. 2003;3(5):365-72; 4-Buse JB et al. In Williams Textbook of Endocrinology. 10th ed., 2003:1427–1483.

DPP-4 Inhibitors Improve Glucose Control by Increasing Incretin 
Levels in Type 2 Diabetes1-4

Glucose dependent

 Insulin
from beta cells
(GLP-1 and GIP)

Glucose dependent

 Glucagon
from alpha cells

(GLP-1)

Release of 
incretins from 

the gut

Pancreas

α-cells
β-cells 

Insulin
increases 
peripheral 
glucose 
uptake

Ingestion 
of food

GI tract

↑insulin and 
↓glucagon 
reduce hepatic 
glucose 
output

Inactive 
incretins

Improved 
Physiologic

Glucose Control

DPP-4 
Enzyme

DPP-4 
Inhibitor

(Sitaglptin,
Linagliptin)

X

22



CONFIDENTIAL DOCUMENT 

Indications and Usage:

Zipmet is a combination of sitagliptin, a dipeptidyl peptidase-4 (DPP-4) inhibitor, and metformin
hydrochloride (HCl), a biguanide, indicated as an adjunct to diet and exercise to improve glycemic control
in adults with type 2 diabetes mellitus.

Dosage and Administration:

• Individualize the starting dose of Zipmet based on the patient’s current regimen.

• Adjust the dosing based on effectiveness and tolerability while not exceeding the maximum
recommended daily dose of 100 mg sitagliptin and 2000 mg metformin.

• Give twice daily with meals, with gradual dose escalation, to reduce the gastrointestinal effects due to
metformin.

• Prior to initiation, assess renal function with estimated glomerular filtration rate (eGFR).

o Do not use in patients with eGFR below 30 mL/min/1.73 m2.

o Zipmet is not recommended in patients with eGFR between 30 and less than 45 mL/min/1.73 m2.

o Zipmet may need to be discontinued at time of, or prior to, iodinated contrast imaging procedures.

Sitagliptin and Metformin Hydrochloride (Zipmet)

FDA Label Janumet, Reference ID: 4712165.
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Dosage Forms and Strengths:

Tablets:
50 mg sitagliptin/500 mg metformin HCl 
50 mg sitagliptin/1000 mg metformin HCl

Sitagliptin and Metformin Hydrochloride (Zipmet)

FDA Label Janumet, Reference ID: 4712165.
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Indications and Usage:

Empagliflozin is a sodium-glucose co-transporter 2 (SGLT2) inhibitor indicated:

• as an adjunct to diet and exercise to improve glycemic control in adults with type 2 diabetes
mellitus,

• to reduce the risk of cardiovascular death in adult patients with type 2 diabetes mellitus and
established cardiovascular disease.

Dosage and Administration:

• The recommended dose of Empagliflozin is 10 mg once daily, taken in the morning, with or
without food.

• Dose may be increased to 25 mg once daily.

• Assess renal function before initiating Empagliflozin. Do not initiate Empagliflozin if eGFR is
below 45 mL/min/1.73 m2.

• Discontinue Empagliflozin if eGFR falls persistently below 45 mL/min/1.73 m2.

Empagliflozin (Gloripa)

FDA Label Jardiance, Reference ID: 4843332.
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Dosage Forms and Strengths:
Tablets: 10 mg, 25 mg

Empagliflozin (Gloripa)

FDA Label Jardiance, Reference ID: 4843332.



CONFIDENTIAL DOCUMENT 

Renal Glucose Re-absorption in Healthy Individuals

Filtered glucose load 
180 g/day¹

SGLT1

SGLT2

~ 10%

~ 90%

1-Gerich JE. Role of the kidney in normal glucose homeostasis and in the hyperglycaemia of diabetes mellitus: therapeutic implications. Diabetic Medicine. 2010; 27(2): 136-42. 27
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Renal Glucose Re-absorption in Patients With Diabetes

SGLT1

SGLT2

~ 10%

~ 90%

When blood glucose 
increases above the renal 

threshold 
(~ 180 mg/dL), the 

capacity of the 
transporters is exceeded, 

resulting in urinary 
glucose excretion¹

Filtered glucose load > 
180¹ g/day

1-Gerich JE. Role of the kidney in normal glucose homeostasis and in the hyperglycaemia of diabetes mellitus: therapeutic implications. Diabetic Medicine. 2010; 27(2): 136-42. 28
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Urinary Glucose Excretion via SGLT2 Inhibition

SGLT2

SGLT2
inhibitor

SGLT1

SGLT2 inhibitors reduce 
glucose re-absorption 
in the proximal tubule, 

leading to urinary 
glucose excretion* and 

osmotic diuresis¹

Filtered glucose load 
> 180 g/day

*Loss of ~ 80 g of glucose/day

1-Gerich JE. Role of the kidney in normal glucose homeostasis and in the hyperglycaemia of diabetes mellitus: therapeutic implications. Diabetic Medicine. 2010; 27(2):136-42. 29
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Indications and Usage:
Synoripa is a combination of empagliflozin, a sodium-glucose co-transporter 2 (SGLT2)
inhibitor and metformin hydrochloride, a biguanide, indicated as an adjunct to diet and
exercise to improve glycemic control in adults with type 2 diabetes mellitus when
treatment with both empagliflozin and metformin hydrochloride is appropriate.

Empagliflozin is indicated to reduce the risk of cardiovascular death in adults with type 2
diabetes mellitus and established cardiovascular disease. However, the effectiveness of
Synoripa on reducing the risk of cardiovascular death in adults with type 2 diabetes
mellitus and cardiovascular disease has not been established.

Empagliflozin and Metformin hydrochloride (Synoripa)

FDA Label Synjardy, Reference ID: 4810096.
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Dosage and Administration:
• Individualize the starting dose of Synoripa based on the patient’s current regimen.
• The maximum recommended dose is 12.5 mg empagliflozin/1000 mg metformin

hydrochloride twice daily.
• Take twice daily with meals, with gradual dose escalation to reduce the gastrointestinal

side effects due to metformin.
• Assess renal function before initiating. Synoripa is contraindicated in patients with an

eGFR below 45 mL/min/1.73 m2.
• Synoripa may need to be discontinued at time of, or prior to, iodinated contrast

imaging procedures.

Empagliflozin and Metformin hydrochloride (Synoripa)

FDA Label Synjardy, Reference ID: 4810096.
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Dosage Forms and Strengths:
Tablets:
5 mg empagliflozin/500 mg metformin hydrochloride 
5 mg empagliflozin/1000 mg metformin hydrochloride
12.5 mg empagliflozin/500 mg metformin hydrochloride
12.5 mg empagliflozin/1000 mg metformin hydrochloride

Empagliflozin and Metformin hydrochloride (Synoripa)

FDA Label Synjardy, Reference ID: 4810096.
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Indications and Usage:
• Glorenta is a combination of empagliflozin, a sodium-glucose co-transporter 2 (SGLT2)

inhibitor and linagliptin, a dipeptidyl peptidase-4 (DPP-4) inhibitor, indicated as an
adjunct to diet and exercise to improve glycemic control in adults with type 2 diabetes
mellitus.

• Empagliflozin is indicated to reduce the risk of cardiovascular death in adults with type
2 diabetes mellitus and established cardiovascular disease.

Empagliflozin and Linagliptin (Glorenta)

FDA Label Glyxambi, Reference ID: 4810096.



CONFIDENTIAL DOCUMENT 

Dosage and Administration:

• Assess renal function before initiating and as clinically indicated.

• The recommended dose of Glorenta is 10 mg empagliflozin and 5 mg linagliptin once 

daily, taken in the morning, with or without food.

• Dose may be increased to 25 mg empagliflozin and 5 mg linagliptin once daily.

Empagliflozin and Linagliptin (Glorenta)
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Dosage Forms and Strengths:
Tablets:
10 mg empagliflozin/5 mg linagliptin
25 mg empagliflozin/5 mg linagliptin

Empagliflozin and Linagliptin (Glorenta)
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Indications and Usage:
• Glotrio ER is a combination of empagliflozin, a sodium-glucose co-transporter 2 (SGLT2)

inhibitor, linagliptin, a dipeptidyl peptidase-4 (DPP-4) inhibitor, and metformin
hydrochloride (HCl), a biguanide, indicated as an adjunct to diet and exercise to
improve glycemic control in adults with type 2 diabetes mellitus.

• Empagliflozin is indicated to reduce the risk of cardiovascular death in adults with type
2 diabetes mellitus and established cardiovascular disease.

Empagliflozin, Linagliptin, and Metformin hydrochloride extended-release 
tablets (Glotrio)

FDA Label Glyxambi, Reference ID: 4810096.
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Dosage and Administration:
• Assess renal function before initiating and as clinically indicated.
• Individualize the starting dose of Glotrio ER based on the patient’s current regimen and 

renal function.
• Initiation of Glotrio ER is not recommended in patients with an eGFR less than 45

mL/min/1.73 m2, due to the metformin component.
• The maximum recommended dose of Glotrio ER is 25 mg empagliflozin, 5 mg linagliptin 

and 2000 mg metformin HCl.
• Take once daily with a meal in the morning.
• Swallow whole; do not split, crush, dissolve, or chew.
• Glotrio ER may need to be discontinued at time of, or prior to, iodinated contrast

imaging procedures.

Empagliflozin, Linagliptin, and Metformin hydrochloride extended-release
tablets (Glotrio)

FDA Label Glyxambi, Reference ID: 4810096.
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Dosage Forms and Strengths:
Tablets:
 5 mg empagliflozin/2.5 mg linagliptin/1000 mg metformin HCl extended-release
 10 mg empagliflozin/5 mg linagliptin/1000 mg metformin HCl extended-release
 12.5 mg empagliflozin/2.5 mg linagliptin/1000 mg metformin HCl extended-release
 25 mg empagliflozin/5 mg linagliptin/1000 mg metformin HCl extended-release

Empagliflozin, Linagliptin, and Metformin hydrochloride extended-release
tablets (Glotrio)

FDA Label Glyxambi, Reference ID: 4810096.
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Indications and Usage:
Liroprim contains linagliptin, a dipeptidyl peptidase-4 (DPP-4) inhibitor and metformin
hydrochloride (HCl), a biguanide indicated as an adjunct to diet and exercise to improve
glycemic control in adults with type 2 diabetes mellitus.

Linagliptin and Metformin hydrochloride (Liroprim)

FDA Label Jentadueto, Reference ID: 4583067.
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Dosage and Administration:

• Individualize the starting dose of Liroprim based on the patient's current regimen.

• The maximum recommended dose is 2.5 mg linagliptin/1000 mg metformin HCl twice daily.

• Give twice daily with meals, with gradual dose escalation to reduce the gastrointestinal effects
due to metformin.

• Prior to initiation, assess renal function with estimated glomerular filtration rate (eGFR).

o Do not use in patients with eGFR below 30 mL/min/1.73 m2

o Initiation is not recommended in patients with eGFR between 30 -45 mL/min/1.73 m2

o Assess risk/benefit of continuing if eGFR falls below 45 mL/min/1.73 m2

o Discontinue if eGFR falls below 30 mL/min/1.73 m2

• Liroprim may need to be discontinued at time of, or prior to, iodinated contrast imaging
procedures.

Linagliptin and Metformin hydrochloride (Liroprim)

FDA Label Jentadueto, Reference ID: 4583067.
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Dosage Forms and Strengths:
Tablets:
 2.5 mg linagliptin/500 mg metformin HCl
2.5 mg linagliptin/1000 mg metformin HCl

Linagliptin and Metformin hydrochloride (Liroprim)

FDA Label Jentadueto, Reference ID: 4583067.
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 Recommended starting dose: 10/5mg
(10mg Empagliflozin/ 5mg Linagliptin).

 Do not initiate GLORENTA if eGFR is
below 45 mL/min/1.73 m².

 Discontinue GLORENTA if eGFR falls
persistently below 45 mL/min/1.73 m²

Dosage and Administration (Once Daily Tablet)

GLYXAMBI® (empagliflozin and linagliptin) tablets label FDA 2018
44


