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Abstract: Drug interaction is defined as the clinical or pharmacological response occurs when two drugs 

administered simultaneously, results in beneficial or harmful effects in a person. Based upon mechanism of 

action drug interactions are classified in to three typ

interactions, and Pharmaceutical interactions. Based upon severity, drug interactions are classified in to 

four types: Minor, moderate, major and contraindicated. According to WHO drug interactions are main

cause of mortality and morbidity. It has been estimated that prevalence of interactions is estimated to be 1

22% in world. Drug- drug interactions accounted for 1.1% hospital admissions and 0.1% hospital visits. 

Polypharmacy, Age, Prescribing errors, some

drug-drug interactions. These interactions lead to misinterpretation, alteration of affinity and efficacy of 

drugs, increased hospital cost, stay and admission, i

incidence of adverse events and adverse drug reactions. Clinical pharmacist assisted computerised decision 

support systems will reduce alert fatigue by pharmacist decision on drug 

related problems. As these drug interactions effects the safety of patient health care professions should 

focus on these in clinical settings. 
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INTRODUCTION: 

What is Drug interaction? 

Drug interaction is defined as the clinical or 

pharmacological response occurs when two 

drugs administered simultaneously, results in 

beneficial or harmful effects in a person.1 

There are both beneficial and harmful effects 

with combination of two or more drugs. Some 

studies mentioned that, there is positive 

correlation between number of drugs consumed 

and harmful effects observed. 2 

What mechanisms involved in Drug 

interactions? 

Based upon mechanism of action drug 

interactions are classified in to three types. They 

are Pharmacokinetic interactions, 

Pharmacodynamic interactions, and 

Pharmaceutical interactions. 

Pharmacokinetic interactions, occurs when two 

drugs administered simultaneously, one drug 

may lead to changes in absorption, distribution, 

metabolism and excretion of other drug results in 

decreased or increased effect of other drug. 

Pharmacodynamic interactions, occurs when two 

drugs administered simultaneously, one drug 

may lead to changes in affinity and efficacy of 

other drug results in synergistic or additive or 

antagonistic effect. 

Pharmaceutical interactions, occurs when two 

chemically incompatible drugs co administered, 

leading to precipitation and inactivation of the 

therapeutic effects of the drugs 3 

Based upon severity, drug interactions are 

classified in to four types: Minor, moderate, 

major and contraindicated. No interventions 

required in case of minor interactions. 

Monitoring of drug therapy is required in case of 

moderate interactions. Severe adverse outcomes 

can occur in case of major interactions, so 

interventions like dose, frequency, route 

modification or selection of alternative drugs 

may be needed. In case of contraindication, drug 

combination must be avoided. 4 

According to WHO and previous published 

literature, drug interactions are main cause of 

mortality and morbidity in susceptible 

population (in elders where polypharmacy is 

possible). So minimising and prevention of these 

interactions is required to improve quality of 

care in both outpatient and inpatient settings. 5 

Epidemiology of Drug interactions 

It has been estimated that prevalence of 

interactions is estimated to be 1-22% in world. 

Drug- drug interactions accounted for 1.1% 

hospital admissions and 0.1% hospital visits. 

Some studies mentioned that drug- drug 

interactions are responsible for 20–30 % of all 

drug side effects, of which 70 % need clinical 

attention and 1–2 % cases lead to life-threatening 

situations. Total 25-47% of clinically significant 

drug- drug interactions were common in elders. 

According to some studies 60%of inpatients in 

general medical wards and 16- 47%of patients in 

emergency departments were at risk of clinically 

relevant drug interactions. Prevalence of major 

drug interactions were 63.5% and moderate drug 

interactions were 60.5%. 6 

Why these drug interactions occurs? 

Drug - drug interactions occurs due to following 

reasons:  

1. Polypharmacy 

It is a condition where patient take many drugs at 

the same time. This results in drug - drug 

interactions. Many studies proved that this is a 

reason for clinically significant reactions. There 

is a direct relationship between number of drugs 

taken and occurrence of drug interactions. If the 

person consumes more than 5 drugs, there will 

be above 50% chance of incidence of drug- drug 

interactions. 7 

2. Age 

Due to altered pharmacokinetics and pharmaco-

dynamics variations in elders drug interactions 

can occur easily. Co morbid conditions are more 

common in elders, such that they have to take 

multiple medications for treating different 

conditions which leads to increased incidence of 

drug- drug interactions. 8 

3. Prescribing errors 

Prescribing multiple medications without 

checking risk of interactions is another reason 

for drug- drug interactions .9 
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4. Departments 

Especially few departments have high risk of 

getting DDIs. For example cardiology 

department, inpatient wards, emergency 

departments and geriatric ward where 

prescribing of drugs is a complex process. 10 

5. Disease conditions 

Cancer patients using chemotherapy drugs and 

HIV patients using antiretroviral drugs will have 

more chance of getting drug - drug interaction 

related adverse effects. 11 

What are the consequences of drug 

interactions? 

1.  Misinterpretation 

  Effects of drug-drug interactions lead to 

misjudgement and misinterpretation as new 

disease. 12 

2. Alteration of safety and efficacy 

DDIs may alter efficacy and safety of other drug 

results in alteration of therapeutic response or 

increase in adverse effects of drugs. 13 

3. Increased hospital admission, stay and 

cost 

These leads to hospital admissions, increased 

length of hospital stay and increases treatment 

cost on patient. 13 

4. Increased morbidity and mortality 

Some drug interactions are responsible for 

mortality and morbidity. 14 

5. Increased incidence of adverse events 

and adverse drug reactions 

Many DDIs are responsible for ADRs and ADRs 

like hepatotoxicity, nephrotoxicity and anemia 

etc. 15 

How will you prevent these drug interactions? 

By framing and implementation of guidelines for 

the identification of drug interactions can help 

the physicians and pharmacists to avoid drug 

drug interaction related problem. 16 

Clinical case discussions related to major 

interactions would helpful in framing of 

protocols. 17 

Clinical pharmacists play important role in 

identification, monitoring and management of 

drug- drug interactions in both inpatient and 

outpatient settings which is a main role to 

improve patient safety and quality of care in 

hospital. Peer review of prescriptions before 

dispensing is a good method to prevent drug-

drug interactions. Clinical pharmacist assisted 

computerised decision support systems will 

reduce alert fatigue by pharmacist decision on 

drug - drug interactions to avoid drug related 

problems. 18 

There are some softwares with high specificity 

and reliability to identify drug interactions. For 

example, Micromedex and Lexi-interact. 19 

By establishing having drug information centers 

in hospitals drug drug interaction related 

information can be provided easily to all health 

care professions  and to patients to increase 

awareness about drug safety information.20 

Computerized decision support system 

connected with electronic medical records in 

another way of identification and management of 

drug - drug interactions. But main disadvantage 

is expensive installation and alert fatigue leads to 

under use of this systems.21 

Documentation of drug- drug interactions is very 

important area to share knowledge about drug-

drug interactions in a clinical setting and 

multidisciplinary approaches and improved 

communication among health care professionals 

also very important to improve patient safety. 22 

Some previously clinically observed adverse 

drug reactions due to drug-drug interactions. 23 

Those are as follows: 

 Rifampicin and Pyrazinamide 

 Rifampicin and Isoniazid 

 Ciprofloxacin  and Theophylline 

 Rifampicin and Nevirapine 

 Warfarin and Paclitaxel 

 Warfarin and Ifosfamide 

 Warfarin and Etoposide 

 Warfarin and Carboplatin 
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 Warfarin and Trimethoprim / 

Sulfamethoxazole 

 Warfarin and Metronidazole 

 Warfarin and Fluconazole 

 Warfarin and Ciprofloxacin 

 Warfarin and  Levofloxacin  

 Warfarin and Clarithromycin 

 Warfarin and  Statin 

 Omeprazole and clopidogrel 

 Clarithromycin and Simvastatin 

 Clarithromycin and Ciprofloxacin 

 Low-dose aspirin and Clopidogrel 

 Angiotensin-converting-enzyme 

inhibitor and Aldosterone 

 ACE inhibitor and Potassium sparing 

diuretic 

 B-adrenergic antagonist and  B-2 

agonist 

 NSAIDs and Anti hypertension therapy 

 Digoxin and Calcium channel blockers 

 Digoxin and Beta-blockers 

There are some limitations involved in previous 

studies related to drug interactions. 24 

 Those are: 

 Short period of investigation 

 No interventions regarding the drug 

interactions identified were suggested/ 

performed  

 Patient cases were not entirely 

considered, as only prescriptions were 

verified 

 Effect of drug interactions on patient 

outcomes was not considered 

 Difficulty in detecting clinically 

significant reactions 

 Only well supported interactions with 

literature are included in all studies 

The best strategy to prevent DDIs is still 

unknown.25 

CONCLUSION 

In most of the clinical settings considering about 

drug- drug interactions are neglected due to lack 

of awareness, complex treatment, lack of time 

and lack of manpower. As they are having high 

significance on safety of the patient focus must 

be kept to minimise drug-drug interaction 

induced adverse effects. Prospective 

observational studies should be carried out to 

know about clinically significant drug-drug 

interactions. Drug-drug interaction softwares like 

Micromedex and Lexicomp should be used to 

identify drug interactions. Clinical pharmacists 

should take active role in identification, 

monitoring and management of drug 

interactions.  
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