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◼ Patients with T2DM often do not suffer solely from symptoms 
of increased blood glucose levels.

◼ In the majority of cases, several comorbidities are present 
with the need of additional pharmacological treatment.

◼ Concomitant diseases such as HTN and HLP can lead to both 
microvascular and macrovascular complications. Moreover, 
central nervous disorders such as depression are increased in 
patients with T2DM compared with the general population

◼ Probability of Poly pharmacy in T2DM
◼ Most common clinically relevant drug–drug interactions

with antidiabetic medications occur with SUs, saxagliptin
and TZDs 



Definition

◼ Adverse drug response produced by the 

administration of a drug or co exposure of the 

drug with another substance which modifies the 

patients response to the drug



Precipitant drug/factor

Causing interaction

And

Object drug

Affected drug



◼ Drug – Drug

◼ Drug – food

◼ Drug- chemical

◼ Drug – herbal



Approach to the interactions???



Factors predisposing to

Potential drug interactions



◼ Multiple drug therapy

◼ Multiple prescribers

◼ Elderly

◼ Predisposing illness

◼ Pharmacogenomic variations 







Classification by mechanism

◼ Pharmacokinetic interactions

◼ Pharmacodynamic interactions





Pharmacokinetic Absorption

Distribution

Metabolism

Excretion



Pharmacodynamic 

Interactions

AntagonisticAgonistic



Absorption

◼ Affect in rate or extent of absorption from 

absorption site

◼ Most common in GI



Case

A 56 years woman with diagnosis of T2DM. She is 

under treatment of glyburide 5 md/d for 1 year 

and during this period she mention regarding only 

two episode of mild hypoglycemia. During  two 

days ago she bought MOM just before meals for 

relief of constipation. This morning she is 

attended in the ER because of a hypoglycemia 

episode. She deny any increase in glyburide dose/ 

forgetting meal consumption after glyburide 

intake. 



Attention

◼ Magnesium salts, which are common ingredients of
several over-the-counter medicines (antacids), increase
the risk of hypoglycemia by increasing the intestinal
absorption rate of SUs. Therefore, SUs should be
administered at least 1 hour prior to MOM intake.

◼ The opposite effect, a decreased intestinal absorption
rate, can be expected when cholestyramin is taken
concomitantly to SUs



◼ Acarbose may decrease the serum concentration of 
digoxin

◼ Anticholinergics increase the oral bioavailability of

metformin by altering GI motility. Thus metformin

should be used with caution in combination with

anticholinergics

◼ Metformin use is associated with anemia and

vitamin B12 malabsorption, which may be due to a

metformin mediated effect on small bowel motility

and thus decreased vitamin B12 absorption
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◼ Alteration in GI absorption

Exenatide & Liraglutide

◼ Because of the slower gastric emptying, these

agents may alter the extent and rate of absorption 

of concomitantly administered oral medications

◼ GLP 1 agonists should be used with caution in

patients receiving oral medications that have a 

narrow therapeutic index or require rapid gastrointestinal 

absorption



Distribution

◼ Plasma protein binding



Case 

◼ A 50 years old man on warfarin 5 mg/d for 1 

year. Now, INR & PT are in normal range 

without any signs of bleeding.

◼ After Diagnosis of DM 2 Endocrinologist 

administer Glibenclamide 5 mg/d

◼ After 2 days patients referred to the hospital 

with ptechiae and epistaxis and raised PT, INR.  



High protein binding drugs

◼ Warfarin

◼ ASA

◼ NSAIDs

◼ Sulfonamides

◼ Sulfonylurea

◼ SGLT-2 inhibitors

◼ Phenytoin

◼ Valproic acid



◼ All SGLT-2 inh exhibit high Pr binding. 

However, clinically significant interactions due 

to displacement from plasma Pr binding have 

not so far been described.



Metabolism



CYP 450 in liver

1A2

2C9

3A4

2D6

2C8



Enzyme induction in liver

◼ Some drug inducers:

Phenytoin, Phenobarbital, Carbamazepine, 

Rifampin



Enzyme inhibition in liver

◼ Some drug inhibitors:

Cimetidine, Erythromycin, Itraconazole



◼ A 52 years woman with diagnosis of DM 2 on 

metformin 1500 mg/d plus repaglinide 2 mg/d . 

After diagnosis of a fungal infection physician 

prescribed Itraconazole 100 mg/d. After 3 days 

she experience a hypoglycemic episode for first 

time.  





◼ Inhibition of repaglinide metabolism via 2C8, 

3A4 by Itraconazole



TZDs

◼ Pioglitazone via 3A4 & 2C8

◼ Rosiglitazone via 2D6 & 2C8

◼ Rifampin decrease plasma level

◼ Gemfibrozil & Erythromycin increase plasma level

◼ When gemfibrozil, a potent CYP2C8 inhibitor, is co-administered, 
the daily dose of a TZD should be halved due to impaired TZD 
metabolism
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DPP-4 inhibitors
◼ With the exception of saxagliptin, which is metabolized by 3A4 no 

clinically relevant drug interaction are known for DPP-4 inhibitors

◼ The metabolism of Saxagliptin is mediated by CYP3A4/5 and is 

affected by both inducers and  inhibitors of these enzymes 

(Specifically Rifampin)

◼ Strong inhibitors of CYP3A4/5, (ketoconazole) moderate inhibitor 

of CYP3A4/5(Diltiazem) significantly increased saxagliptin level 

,probable with other moderate inhibitors (e.g erythromycin, 

fluconazole and verapamil)

◼ Linagliptin: inhibitor of CYP3A4 ( mainly biliary excreted)



SGLT-2 inhibitors

◼ They are metabolized in the liver by 

glucoronidation without involvement of CYP 

enzymes.





Interactions in Renal clearance

Metformin & Iodinated contrast media

◼ Mechanism

◼ literature search identified several cases of lactic acidosis after the 

use of contrast media in patients taking metformin.

◼ The manufacturers of metformin say that it should be stopped 48 

hours before, or at the time of giving the contrast media and not 

restarted until 48 hours later, and then only after renal function has 

been re-checked and found to be normal



Pharmacodynamic Interactions

◼ Alteration of pharmacodynamic effect of a drug 

◼ Antagonistic

◼ Synergistic/Additive effect



◼ Increase hypoglycemic effect of Insulin/SU with:

Fluroquinolones, Flouxetine, Fibrates, Salicylates

◼ Decrese hypoglycemic effect of Insulin/SU with:

Diuretics, Corticosteroids, Atypical antipsychotics



Quinolones seem to have an insulinotropic effect

by increasing the release of insulin via a blockade

of ATP-sensitive K channels in a dose dependent 

manner 

◼ Fluoroquinolones like levoflaxacin,

ciprofloxacin, or moxifloxacin should be used

with caution in patients with diabetes.



◼ Thiazide diuretics impair antidiabetic drug 

efficacy by increasing insulin resistance and 

increasing plasma glucose concentrations due to 

reduced total body potassium.

◼ A recent study identified thiazide diuretics

as the agents with the most frequent drug–drug

interaction with antidiabetic medication



Drug – food Interactions



◼ Change in Bioavailability

◼ Change in Pharmacodynamic effects of drug



Administartion of Antidiabetic 

agents regarding food



recommendationGroup

With mealMetformin

30 min prior mealSulfonylurea

Just before mealGlinides

May be administered without regard to mealsGlitazones

With mealɑ glucosidase Inh

May be taken with or without foodDPP-4 Inh

May be taken with or without foodSGLT-2 Inh



Change in pharmacodynamic 

◼ Alcohol with SU/Insulin/ Glinides

◼ Ethanol consumption generally should be 

restricted because can alter glucose tolerance 

and insulin secretion and there is additive 

hypoglycemic effect.

◼ Alcohol with metformin





◼ GLP-1 analogues & SGLT-2 inh possess a very 

low interaction potential and seem to be ideal 

combonation partners in diabetes therapy.



◼ Diabetic patients should be strictly advised not 
to take any herbal drug preparation

concomitantly with antidiabetic medication,

without previously consulting their   

diabetologist/pharmacist



THE END
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