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The pharmacologic or clinical response to the 
administration of a drug combination different from 
that anticipated from the known effects of the two 
agents when given alone

Definition of DDI

Facts & Comparisons: Drug Interaction Facts. 2010 Edition



VA Medical Centers1

overall rate: 2.15%
MAOIs + SSRIs: 12.9%

PBM2

374,000 patients were exposed to a 
clinically important DDI  during a 25-month 
period

Prevalence of DDIs

1Mahmood M, et al. Am J Health Syst Pharm. 2007;64:1500-5
2Malone DC, et al. Am J Health Syst Pharm. 2005;62:1983-91



Exposure to DDIs can be associated with a 
wide range of adverse clinical outcomes

Preventable ADEs attributed to DDI: 3-39%
DDIs can lead to hospital admissions and 
emergency department visits

Importance of DDIs

Hamilton RA, et al. Pharmacotherapy 1998; 18: 1112-20
Jankel CA and Fitterman LK. Drug Saf 1993; 9: 51-9
Yee JL, et al. Ann Pharmacother 2005; 39: 1990-5



DDIs: an increasing concern
Polypharmacy
Aging population

Importance of DDIs



How do adverse drug outcomes occur?

Horn JR and Hansten PD. Pharm Times. March 2004 



Prescribers may not be aware of the interaction
Ko Y, et al. Drug Safety 2008; 31: 525-36

The percentage of prescribers who correctly 
classified

warfarin and cimetidine: 18.2%
paracetamol with codeine and amoxicillin: 81.2% 

Number of drug pairs correctly classified: 0 to 13
For half of the drug pairs, >1/3 answered ‘not sure’; 
among those drug pairs, two were contraindicated

How do adverse drug outcomes occur?
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Technology is not panacea
Problems with computerized DDI alerts

Overriding
Poor specificity and alert overload
Clinical utility

How do adverse drug outcomes occur?

Ko Y, et al. J Am Med Inform Assoc 2007; 14:56-64

Weingart SN, et al. Arch Intern Med 2003; 163: 2625-31



How do adverse drug outcomes occur?

Horn JR and Hansten PD. Pharm Times. March 2004 



How do adverse drug outcomes occur?
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Prescriber’s knowledge provide information for prescribers

Computer screening improve computer screening systems

Patient risk factors assess whether specific patients have 

risk factors

Pharmacogenetics determine whether the patient’s 

pharmacogenetics increases or decreases the risk 

Pharmacists’ role in preventing DDIs

Horn JR and Hansten PD. Pharm Times. March 2004 



Drug administration assess whether the drug will be 

administered in a way that would mitigate the interaction

Patient education educate the patient in a way to minimize the 

risk of an adverse outcome    

Monitoring monitor for signs and symptoms that may represent 

evidence of an adverse drug interaction

Pharmacists’ role in preventing DDIs

Horn JR and Hansten PD. Pharm Times. March 2004 



No one list of DDIs has been agreed upon
only 2.2% of the major DDIs were listed in all four 
compendia and 71.7% of the interactions were listed in 
only one compendium1

15.2% of the DDIs identified were only listed in DIF and 
46.7% were only listed in Micromedex2

Issues and challenges for clinical DDI research

1Abarca J, et al. J Am Pharm Assoc 2004 ;44 : 136-41
2Wong CM, et al. Ann Pharmacother 2008; 42: 1737-48



Not all DDIs are clinically significant
Less attempt has been made to determine 
the extent to which the interacting drug 
combinations actually caused any harm

Issues and challenges for clinical DDI research



Issues and challenges for clinical DDI research

Clinical impact of DDIs is difficult to determine

Analyses of ADE reports or drug-related 
hospital admissions may not separate out DDIs 
or may underestimate their incidence

Becker, et al. Drug Saf 2005; 28: 371-8



Insufficient/inadequate data
Unethical to gather formal data on the clinical 
relevance of DDIs
Most published data on DDIs has come from 
case reports and pharmacokinetic studies of 
healthy subjects 

Issues and challenges for clinical DDI research



Drug-Disease Interactions
Drug-Food Interactions
Drug-Herbal Interactions

DDIs and beyond…



A relatively new and evolving science
Definition: the study of the utilization and effects of 
drugs in large numbers of people
pharmacoepidemiology = 

clinical pharmacology + epidemiology
Mostly conducted after marketing

What is pharmacoepidemiology?

The International Society for Pharmacoepidemiology. http://www.pharmacoepi.org/
Strom BL (ed). Pharmacoepidemiology (Fourth Edition). Sussex: John Wiley, 2005



Complement RCTs in the assessment of drug 
safety
Fill the knowledge gaps due to the limitations of 
RCTs and existing pharmacovigilance systems 
that rely on voluntary reporting
Evaluate the safety of off-label drug use

What can pharmacoepidemiology do?

Lu CY. Clin Rheumatol 2009; 28: 371-7
Luo X, et al. Curr Med Res Opin 2007; 23: 1015-24



Pharmacoepidemiological studies may 
have:

Large sample size
Long observation period
Generalizable study findings

Less expensive and less time consuming

Strengths of pharmacoepidemiologic studies

Luo X, et al. Curr Med Res Opin 2007; 23: 1015-24



Subject to confounding
Observational in nature
May bias study findings if not adequately 
controlled for

Loss of follow-up for study subjects
Particularly in database-based studies
Discontinuation of the care provided

Limitations of pharmacoepidemiologic studies

Luo X, et al. Curr Med Res Opin 2007; 23: 1015-24



It is not ethical to design an RCT that 
examines a DDI

Helps to detect or quantify rare ADEs caused 
by DDIs

Studies that are based on large population 
databases could enhance the ability to detect 
these ADEs 

Pharmacoepidemiology and DDIs

Etminan M, et al. J Clin Pharmacol 2006; 46: 6-9



Pharmacoepidemiology cannot change the fact 
that two drugs interact, but it can detect DDIs, 
hopefully early, and thereby minimize their 
negative impact on public health 

Pharmacoepidemiology and DDIs



Objective: To determine whether elderly patients 
admitted to hospital with specific drug toxicities were likely 
to have been prescribed an interacting drug

Study Design
Population-based, nested case-control 
All Ontario residents aged 66 years or older treated 
with glyburide, digoxin, or an ACE inhibitor

Pharmacoepidemiology and DDIs

Juurlink DN, et al. Drug-drug interactions among elderly patients 
hospitalized for drug toxicity. JAMA. 2003; 289: 1652-8



Study Design
Case patients: those admitted to hospital for drug-related 
toxicity
Controls: matched cases on age, sex, use of the same 
medication, and presence or absence of renal disease
Prescription records of cases were compared with those 
of controls for receipt of interacting medications 
co-trimoxazole with glyburide
clarithromycin with digoxin
potassium-sparing diuretics with ACE inhibitors

Pharmacoepidemiology and DDIs

Juurlink DN, et al. Drug-drug interactions among elderly patients 
hospitalized for drug toxicity. JAMA. 2003; 289: 1652-8



Results
The patients admitted for hypoglycemia were more than 6 
times as likely to have been treated with co-trimoxazole   
(95% C.I. 4.5-9.7)

The patients admitted with digoxin toxicity were about 12 
times more likely to have been treated with clarithromycin     
(95% C.I. 7.5-18.2) 

The patients treated with ACE inhibitors admitted with a 
diagnosis of hyperkalemia were about 20 times more likely 
to have been treated with a potassium-sparing diuretic            
(95% C.I. 13.4-30.7) 

Pharmacoepidemiology and DDIs
Juurlink DN, et al. Drug-drug interactions among elderly patients 
hospitalized for drug toxicity. JAMA. 2003; 289: 1652-8



The first study published to use population-based 
data to study specific adverse health outcomes 
following the co-prescription of drugs with known 
interactions
An advance over voluntary reporting of ADEs
Population-based methods may serve as a powerful 
tool for the investigation of the epidemiology of DDIs

Pharmacoepidemiology and DDIs

Juurlink DN, et al. Drug-drug interactions among elderly patients 
hospitalized for drug toxicity. JAMA. 2003; 289: 1652-8



DDI is an important drug-related problem that 
affects public health
There are issues and challenges facing DDI 
evaluation in clinical research and practice
With appropriate study design, 
pharmacoepidemiology facilitates the proactive 
investigation of DDIs

Summary
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