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I.  Drug-Drug Interactions Dependent on Drug Pharmacokinetics

A.  Alterations in Drug Absorption: Although many alterations in absorption may occur with aging, probably the biggest contributor to changes in drug absorption is concomitant medication administration.  The GI absorption of drugs may be altered by:

1.  Drugs with large surface areas (e.g. antacids)

2.  Binding resins (e.g. cholestyramine)

3.  Drugs which affect GI motility and gastric transit times (e.g. cisapride)

4.  Drugs that alter gastric pH (e.g. H2 blockers)

*It is important to know the difference between a decrease in the rate of absorption and a decrease in the extent of absorption

Examples of alterations in drug concentration due to change in absorption:

cimetidine + ketoconazole - cimetidine lowers the gastric pH and decreases

absorption of ketoconazole


sucralfate, iron + ciprofloxacin, trovafloxacin, tetracycline - any of the 

bivalent or trivalent cations (iron, aluminum, copper, magnesium) will bind

with these drugs so the bound drug does not readily cross the intestinal

epithelium into the blood.

B.  Alterations in Drug Distribution:  Many drugs are reversibly bound to plasma proteins.  These drugs often compete for the available binding sites and the drug with the higher affinity for the binding site will displace the other drug.  This results in a transient rise in the free drug concentration of the displaced drug and rapid redistribution to tissue sites and elimination pathways.  Clinically significant sequelae are rarely seen with this type of interaction due to the availability of the drug not only at receptor sites but also for metabolism and secretion.  Therefore, clinically significant effects of displacement are generally only seen when there is also a competition for either metabolism or excretion.

Examples of alterations in drug concentration due to change in distribution:

aspirin + warfarin - competition for binding to plasma proteins with concurrent 


inhibition of warfarin metabolism

phenylbutazone + phenytoin - a combined effect due to both displacement off 

plasma proteins and decreased hepatic metabolism

C.  Alterations in Renal Excretion:  During multi-drug therapy, one drug may affect the excretion of the other resulting in drug accumulation and the potential for toxic sequelae.  The two most common types of interactions are decreased elimination as a result of (1) competition for tubular elimination and (2) pH-dependent tubular transport.  


Tubular secretion of a drug is achieved via various transport proteins primarily within the proximal tubule.  When drugs are administered with similar affinity for the transport proteins, a competition for utilization occurs.  This competitive inhibition of the excretion of certain products may cause acute toxicity.  


Non-ionized drugs are readily reabsorbed in the tubule.  Therefore, changes in urinary pH may increase or decrease the overall tubular absorption.  For instance if an agent is weakly acidic, acidification of the urine will increase the tubular reabsorption and decrease the drug clearance.  On the other hand, alkalinization of the urine will reduce the clearance of weak bases, and increase the elimination of weak acids.


Examples of alterations in drug concentration due to change in drug elimination:

probenecid + penicillin - the drugs compete for excretion

digoxin + quinidine - competition for tubular excretion

hydrochlorothiazide + lithium - HCTZ  acidifies the urine causing an increase


in lithium reabsorption

cimetidine + procainamide - both competition for excretion and a decrease in 

renal blood flow leading to decreased excretion of procainamide and elevated 

plasma concentrations

D.  Alterations in Drug Metabolism:   Co-administration of compounds can alter reaction rates via competition between products.  Drug metabolism can either be enhanced or reduced by the simultaneous administration of multiple agents.

Examples of alterations in drug concentration due to change in drug metabolism:



erythromycin + prednisone



phenytoin + theophylline



rifampin + chlorpropamide



fluoxetine + desipramine



*Each of these examples competes for metabolism by the cytochrome P450 system

II.  Drug Interactions Dependent on Drug Pharmacodynamics

In addition to being aware of the potential interactions between drugs, it is important to watch for drug-disease state interactions.  This is what drug pharmacodynamics entails.  As an internist, most of the elderly population has multiple medical problems that could be adversely altered with the pharmacotherapy.  

Examples of drug-disease state interactions:

Beta-blockers in asthmatics – potential exacerbation of asthmatic symptoms

Beta-blockers in diabetics – potential masking of hypoglycemic symptoms

Prednisone in febrile patients – masking of fever

ACE-inhibitors in renal artery stenosis – potentiates acute renal failure

Calcium channel blockers in congestive heart failure – exacerbate heart failure

Diuretics in gout – precipitate a gouty attack

Decongestants in hypertension – elevate blood pressure

