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Drug Interactions: Minimizing 
Medication Risks
“Drug Interaction” (DI) is defined as the 
pharmacologic or clinical response to the 
administration of a drug combination that 
is different from the anticipated effects 
of the two drugs when given alone.1 
The concomitant use of more than one 
medication leads to the potential for drug 
interaction which is said to occur when 
the response of a patient to a drug is 
changed by the presence of another drug, 
food, drink, herbal substance, or some 
environment agents.2,3 

Drug interactions may result in both 
favorable as well as unfavorable responses.4,5 
The favorable response increases the 
effectiveness of the drug, decreases the 
risk of adverse effects, and allows use of 
small doses while unfavorable response 
may increase the drug effectiveness but 
may cause unwanted or even toxic effects 
in the body. Hence DIs may increase or 
decrease the therapeutic effect or increase 
the unwanted effects of many drugs.6

The term “drug interaction” encompasses 
drug-disease interactions, drug-food 
interactions, drug-herbs interactions, and 
drug-drug interactions.6 Drug-disease 
interaction occurs when a drug affects a 
pre-existing disease. Disease can interact 
with drugs to increase the risk of adverse 
effects. E.g., aspirin increases bleeding 

risk in patients with peptic ulcer disease.7 

Similarly, drug-food interactions and 
drug-herb (or supplement) interactions 
occur when a food and herb or dietary 
supplements change the expected effect of 
a drug.  E.g. Milk decreases the absorption 
of antibiotics such as tetracycline or 
ciprofloxacin.8 Calcium supplements 
may reduce the absorption of thyroid 
supplements.9 

Based on mechanism DIs are divided into 
pharmacokinetic and pharmacodynamics 
drug-drug interactions.

Pharmacokinetic interactions occur when 
one drug affects the other in terms of its 
absorption, distribution within the body, 
metabolism, and excretion. This results 
in altered plasma concentrations of the 
affected drug (increased or decreased) 
or altered duration of effect (enhanced 
clearance or accumulation) with the 
potential for subsequent reduced efficacy 
or enhanced toxicity.3

Pharmacodynamic interactions generally 
involve additive, synergistic or antagonistic 
effects of drugs acting on the same 
receptors or physiological system. 
Pharmacodynamic interactions are 
common but not always recognized 
and the effects of pharmacodynamic 
interactions can usually be predicted and 
managed when the pharmacology of co-
administered drugs is known.10 

How to minimize drug interactions:

It is very difficult to remember all the known 
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clinically important interactions and how 
they occur, however, some broad general 
principles may be helpful for prescribers to 
minimize risk to the patient.6,10-12  

1. Be alert for drugs known to have 
a narrow therapeutic window. (e.g. 
anticoagulants, anticonvulsants, 
digoxin). Take care when initiating 
such drugs or co-prescribing another 
drug with it.

2. Be aware of commonly used drugs 
known to be enzyme inducers or 
inhibitors.

3. Consider the pharmacology of 
the drugs while prescribing to 
avoid potential pharmacodynamic 
interactions with the other drugs, 
herbal remedies, or foods.

4. Avoid using combination (especially 
those involving NSAIDs) if the 
potential hazards appear to outweigh 
the benefits.

5. If no alternative combination is  
possible, monitor the patient closely 
for signs of toxicity or reduced efficacy, 
measure drug levels (phenytoin, 
lithium) or outcome (e.g. INR) if 
possible, and adapt the relevant dosage 
according to individual response.

6. Remember that the elderly and 
chronically ill patients are at increased 
risk of DIs.

Drug interactions can be minimised. Most 
potential DIs can be recognized by applying 
principles of clinical pharmacology and 
good clinical care. Increased vigilance 
by clinicians at the time of changing 
drugs improves the chance of identifying 
unwanted DIs before they cause significant 

harm. Knowing a few drugs well and making 
judicious use of available information is 
more effective for managing DIs.
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Drug Induced Renal Disease

Drugs are common source of kidney 
injury. Drugs can alter intraglomerular 
hemodynamic, cause tubular cell toxicity, 
inflammation, crystal nephropathy, 
rhabdomyolysis and thrombotic 
angiopathy. Drug induced renal disease 
can be classified into 3 categories.1

A. Tubular disease: 

It involve dysfunction of the transporter 
and channels in the renal tubular system 
causing fluid loss and abnormalities in 
electrolyte and acid base homeostasis. 
The tubules because of their role 
in concentrating and reabsorbing 
glomerular filtrate, expose them to 
high level of circulating toxins. Drugs 
that cause tubular cell toxicity do so 
by impairing mitochondrial function, 
interfering with tubular transport, 
increasing oxidative stress, or forming 
free radicals.

B. Tubule-interstitial disease: 

There is involvement of the tubule as 
well as the tissue that surround them 
(interstitium).

C. Glomerular disease: 

There is damage to the glomerulus 
leading to loss of protein and sometimes 
RBCs. Kidney maintain intraglomerular 
pressure by modulating afferent and 
efferent arteriolar tone. Renal perfusion 
depends on circulating prostaglandins, 
allowing more blood to flow through 

glomerulus. At the same time, intra-
glomerular pressure is sustained by 
the action of angiotensin II mediated 
vasoconstriction of efferent arteriole. 
Drug with anti-prostaglandin activity 
or those with anti-angiotensin II activity 
can interfere with the function of the 
kidney.2

Drugs causing tubular diseases3

Drugs causing tubule-interstitial diseases4 

Toxic tubular necrosis
• Aminoglycoside especially if combined 

with cephalosporins or furosemide
• Cephalosporins
• Paracetamol overdose
• Amphotericin
• Cisplatin
• Iodine contract media

Acute ischemic tubular necrosis
• Antihypertensive drugs
• Opiates
• Drug inducing volume depletion e.g. 

diuretics, drugs causing severe diarrhea 
or vomiting

• NSAIDSs

Acute tubule-interstitial nephritis
• Antibiotics e.g. penicillin, sulfonamide, 

cephalothin, rifampin, 
• Analgesics e.g. NSAID, phenylbutazone
• Others e.g. allopurinol, azathioprine, 

cimetidine and furosemide

Chronic interstitial nephritis
• Analgesics e.g. aspirin, phenacetin, 

indomethacin, naproxen and other 
NSAIDSs
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Drugs causing glomerular disease

Rules for drug selection in renal diseases

1. No drug should be given unless 
specifically indicated

2. Least toxic alternative must be chosen
3. Dosage

a. Reduce initial dose, maintenance 
dose and lengthen the dose interval 
of drugs that are primarily excreted 
by the kidneys or have active 
metabolite.

b. Normal dose can be given for those 
drugs that are metabolized to 
inactive products.

c. For drugs that are partly eliminated 
by the kidney and partly 
metabolized, normal initial dose is 
given but maintenance dose and 
dosing interval must be modified.6

4. Patient must be observed for signs 
of adverse effects. If signs of adverse 
effects are seen, the drug should be 
stopped or dose must be reduced.

Drug selection

Opioid analgesics
• Drugs that should be avoided: codeine, 

dihydrocodeine, Morphine, Pethidine
• Safer alternatives: methadone7

Non-opioid analgesics
• Drugs to be avoided: NSAID
• Safer alternatives: acetaminophen8

CNS drugs
• Sedative and hypnotics: start with small 

dose

Anticonvulsants
• Used with caution: phenobarbital, 

benzodiazepines
• Safer alternatives: phenytoin, sodium 

valproate, carbamazepine, ethosuximide

Anti-parkinsonism drugs
• Drugs to be avoided: amantadine9

• Safer alternatives: bromocriptine, 
benzhexol, levodopa

Antimanic drugs
• Drugs to be avoided: lithium

Cardiovascular drugs
• Drugs to be avoided: procainamide
• Drugs used with reduced dosage: 

atenolol, propranolol, captopril, 
enalapril, Lisinopril, nifedipine, 
nicardipine, prazosin, methyldopa, 
hydralazine

• Drugs used with increased dosage 
interval: Disopyramide, sodium 
nitroprusside

• Safer alternative: diazoxide, digoxin, 
digitoxin, lidocaine, quinidine

Diuretics
• Drugs to be avoided: spironolactone, 

amiloride, triamterene, ethacrynic acid, 
acetazolamide, thiazides

• Safer alternative: furosemide10

Gastrointestinal drugs
• Drugs to be avoided: Sodium 

bicarbonate, magnesium salt, 
metoclopramide, carbenoxolone

• Drugs used with reduced dosage: 
Cimetidine, famotidine, nizatidine, 
ranitidine

• Safer alternatives: omeprazole, cyclizine11

Anti-diabetic drugs:
• Drugs to be avoided: chlorpropamide, 

Glomerulonephritis
• Penicillamine
• Gold
• Captopril5
 



glibenclamide
• Drugs used with reduced dosage: 

gliclazide, glipizide, insulin12

Anti-microbial drugs
• Drugs to be avoided: chloramphenicol, 

ethambutol, neomycin, tetracycline 
(except doxycycline), nitrofurantoin, 
nalidixic acid

• Drugs used with reduced dosage: 
aminoglycoside, cephalosporins, 
penicillin’s, co-trimoxazole, 
trimethoprim, norfloxacin, isoniazid

• Safer alternative: erythromycin2
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