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Drug-food interactions are a significant problem in clin
ical practice. Foods may alter the effects o f drugs by in
terfering with pharmacokinetic processes, such as ab
sorption and elimination. For example, absorption of 
tetracyclines is decreased when taken with milk or other 
dairy products. Pharmacologic and pharmacodynamic 
mechanisms also play an important role in drug-food 
interactions by altering drug effects. An example is the 
interaction o f warfarin sodium with leafy green vegeta
bles, whereby the hypoprothrombinemic effect o f warfa
rin may be decreased and thromboembolic complica
tions may develop. Similarly, certain drugs may have an 
effect on food intake, absorption, metabolism, and utili

zation. Numerous drugs, such as antineoplastic agents,, 
have been shown to suppress appetite, resulting in de 
creased food intake and nutritional deficiency.

It is important that health care providers, such as physi
cians, pharmacists, and dietitians, recognize and workas! 
a team to prevent significant drug-food interactions, \ 
Minimizing adverse drug-food interactions would ini- : 
prove patient care by optimizing therapeutic effects and 
maintaining proper nutritional status.

Key words. Food-drug interactions; drugs; food; phar
macology; drug toxicity; therapeutic failure; nutritions! 
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As with drug-drug interactions, drug-food interactions 
represent a substantial clinical problem that may result in 
adverse drug effects or toxicity. In some cases, the inter
acting effects may cause therapeutic failure1 or nutritional 
deficiency.2 Recent guidelines o f the Joint Commission 
on Accreditation o f Healthcare Organizations (JCAHO) 
have encouraged hospital pharmacists and dietitians to 
monitor interactions between drugs and foods in pa
tients.3 This article reviews and updates the database for 
clinicians regarding drug-food interactions, focusing on 
those o f clinical significance.
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M echanism s o f  D ru g -F o o d  Interactions!

The interactions o f foods with drugs can be classified in! 
two major categories: pharmacokinetic and pharmacodv j 
namic interactions.

Pharmacokinetics
The absorption, distribution, metabolism, and excretion 
o f a drug is known as pharmacokinetics.4 Foods may affect 
the rate or extent, or both, o f drug absorption by altering 
gastric pH, secretion, and gastrointestinal motility' and 
transit time. Alterations in the rate o f a drug’s absorption 
caused by the ingestion o f certain foods generally is net 
considered as clinically important as changes in the extff 
o f its absorption. However, a delay in time to peak plasm;; 
concentration or time to achieve steady-state therapeuft 
concentrations may occur if  the rate o f absorption is de
creased. The types o f food and the amount or size ot 
meal also can affect the absorption o f a drug. Certr 
constituents in foods may chelate or adsorb the druf 
resulting in a decrease in the extent and rate oft 
absorption.5
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Food may interact with a drug by interfering with its 
metabolism. For example, charcoal-broiled meat can ac
tivate hepatic microsomal enzymes, causing an increase in 
theophylline metabolism or clearance.6 Likewise, certain 
drugs may interfere with the metabolism of food or 
food additives, as in the case o f metronidazole and 
alcohol.7

Pharmacodynamics
The study o f drug effects is known as pharmacodynamics. 
Foods may interact with drugs by influencing their effects 
or pharmacologic actions, as in the case o f diets high in 
vitamin K, which decrease the effects o f warfarin sodi
um,8̂ 1 1 or alcoholic beverages, which increase the depres
sant effects o f benzodiazepines on the central nervous 
system.12 Foods may interfere with drugs by simply po
tentiating the effect o f the drug, such as the additive effect 
of caffeine on theophylline.13

Effect o f  F ood s o n  Specific D ru g 
Therapy

Antimicrobial Agents
The absorption o f several antimicrobial agents, such as 
tetracyclines and certain fluoroquinolones, may be de
creased by chelation with dietary cations, such as calcium 
and magnesium in milk or other dairy products5’14 (Table 
1). Neuvonen and Kivisto,15 however, found no impor
tant effects o f milk or yogurt on the absorption of ofloxa
cin. It has also been reported that Osmolite, an enteral 
feeding preparation, does not significantly decrease the 
absorption of ciprofloxacin in healthy volunteers.16 It is 
unknown whether the result o f this drug-food interaction 
can be applied to critically ill patients.

Food or a regular meal has been shown to reduce the 
bioavailability o f azithromycin.17 Food also may signifi
cantly affect the absorption of other macrolide antimicro
bial agents, such as erythromycin18 (Table 1).

Metronidazole, administered systemically or applied 
intravaginally, has been reported to cause a disulfiram-like 
reaction when used concurrently with alcohol.7’19 Other 
drugs, such as cephalosporins containing methyltetrazo- 
lethiol (M TT) side chain in their structures, also can in
teract with alcohol, causing a similar reaction.20-22 These 
cephalosporins include moxalactam disodium, cefopera- 
zone sodium, cefamandole nafate, cefotetan disodium, 
ceftriaxone sodium, and cefmetazole sodium. The mech
anism of these drug-alcohol interactions may be related 
to the inhibition o f aldehyde dehydrogenase and the sub

sequent accumulation of acetaldehyde, resulting in facial 
flushing, tachycardia or palpitations, headache, nausea, 
and vomiting. Caution should be exercised when using 
these cephalosporins or metronidazole in hospitalized pa
tients because o f the potential alcohol content in co
administered medications.

Isoniazid may interfere with vitamin B6 metabolism, 
which may lead to peripheral neuropathy unless the pa
tient has adequate and proper nutritional intake or re
ceives a vitamin B6 supplement.23’24 It has been indicated 
that isoniazid-induced neuropathy is dose-related and 
more common with doses o f isoniazid > 5  mg/kg.25

Food has also been shown to significantly decrease 
the absorption o f didanosine and increase the absorption 
of griseofulvin26’27 (Table 1).

Cardiovascular and Cholesterol-Lowering 
Drugs
Although food may decrease the rate o f absorption of 
digoxin, the total extent o f its absorption is not signifi
cantly altered. Steady-state serum digoxin concentrations 
also may be delayed when administered with food or 
immediately after a regular meal, and diets with high bran 
fiber may significantly reduce digoxin absorption, result
ing in decreased serum concentrations and effectiveness.28

There are conflicting findings regarding the effect o f 
food on captopril effectiveness. Food has been shown to 
decrease captopril bioavailability by more than 50% with a 
significant delay in hypotensive effect.29 However, other 
randomized crossover studies did not find a significant 
decrease in captopril absorption and hypotensive effect 
when administered with food or after meals.30’31 There
fore, further clinical studies are needed to determine the 
interaction between captopril and food.

Because o f the hyperkalemic side effect associated 
with angiotensin-converting enzyme (ACE) inhibitors,32 
patients should be aware o f the potential interaction be
tween ACE inhibitors and salt substitutes containing po
tassium, especially when potassium supplements are being 
administered concurrently. ACE inhibitors have also been 
shown to cause an alteration in taste or a loss o f the sense 
o f taste, which may result in decreased food intake in the 
patient.33 Alternative drugs may be required if this adverse 
effect occurs.

It has been reported that concentrated grapefruit 
juice causes a significant (an average o f 280%) increase in 
serum felodipine concentrations, resulting in an enhanced 
effect o f blood-pressure reduction.34 Edgar et al35 sug
gested that the inhibitory effect on felodipine metabolism 
by flavonoid compounds in grapefruit juice might be re
sponsible for this drug-food interaction. Several investi
gators36-38 found that foods high in fiber, such as oat
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Table 1. Clinically Important D rug-Food Interactions

Oral Drug Food Mechanism Recommendations/Comments

Antimicrobial agents

Ampicillin Regular meal 4 absorption of ampicillin Give the drug 1 h before or 2 h after meals; may 
use alternatives, such as amoxicillin

Cefuroxime axetil, 
cefpodoxime

Regular meal 4 absorption of cefuroxime 
or cefpodoxime

Give the drug with food or meals

Ofloxacin Regular meal 4 absorption of ofloxacin Give the drug 1 h before or 2 h after meals

Ciprofloxacin Dairy products such as 
milk and yogurt

4 absorption of 
ciprofloxacin

Give the drug 1 h before or 2 h after dairy 
products

Ciprofloxacin,
ofloxacin

Enteral feedings 4 absorption of either drug Conflicting data exist regarding the effect of 
enteral feedings on the absorption of either 
drug; however, withholding the enteral feeding 
2 h before and 2 h after either drug 
administration is advisable

Tetracyclines (except 
doxycycline and 
minocycline)

Regular meal or dairy 
products, such as milk

4 absorption of tetracyclines Give the drug 1 h before or 2 h after the dairy 
products, or use the formulations that are not 
affected by dairy products, such as doxycycline

Azithromycin Regular meal 4 absorption of 
azithromycin by 45% 
to 50%

Give the drug 1 h before or 2 h after meals, or, 
if possible, use other alternative, such as 
clarithromycin

Erythromycin
stearate

Regular meal 4 absorption of 
erythromycin stearate

Give the drug 1 h before or 2 h after meals, or 
use other erythromycin preparations that are 
not affected by food, such as enteric-coated 
erythromycin base

Erythromycin base High-fat meal 4 absorption of 
erythromycin base of 72%

Avoid giving with high-fat meals

Rifampin Regular meal | absorption of rifampin Give the drug 1 h before or 2 h after meals

Griseofulvin High-fat meal | absorption of griseofulvin Give the drug with meals, preferably with heavy 
meals such as lunch or dinner

Dideoxyinosine Regular meal 4 absorption of 
dideoxyinosine

Give the drug 1 h before or 2 h after meals, or 
use an alternative such as dideoxycytidine or 
zidovudine if possible

Atovaquone High-fat meal | absorption of atovaquone 
by ~  3 fold

Same as for griseofulvin

Cardiovascular drugs

Digoxin Regular meal Altered gastrointestinal 
transit time and motility, 
resulting in 4 rate of 
absorption of digoxin

Give the drug Vi to 1 h before or 2 h after meals 
if possible, or monitor serum drug levels and 
clinical response closely

Digoxin Bran fiber 4 absorption of digoxin Give the drug Vi to 1 h before or 4  h after bran 
fiber, monitoring serum drug levels and clinical 
response closely

Felodipine Concentrated grapefruit 
juice (double-strength)

Possibly due to inhibition of 
metabolism of felodipine

Give the drug with other fluid, or, if applicable, 
use other calcium antagonists, such as 
amlodipine

Captopril Regular meal 4 absorption of captopril Conflicting data exist; current suggestion is to 
give the drug 1 h before or 2 h after meals, or, 
if possible, use other alternative, such as 
enalapril

378 The Journal o f Family Practice, Vol. 40 , No. 4(Apr), 1995



Dmg-Food Interactions Yamreudeewong, Henann, Fazio, et al

Table 1. Continued

Oral Drug Food Mechanism Recommendations/ Comments

Angiotensin-converting 
enzyme (ACE) 
inhibitors

Foods with high salt 
substitute (potassium- 
containing)

Potentiation of the f of 
serum potassium

Cardiac arrhythmias may occur; avoid use of salt 
substitute

Potassium-sparing
diuretics

Salt substitute in foods Potentiation of the f of 
serum potassium

Cardiac arrhythmias may occur; avoid use of salt 
substitute

Warfarin Foods with high vitamin 
K (cauliflower, beans, 
spinach, broccoli, 
cabbage, turnip 
greens, lettuce, kale, 
fish, etc)

4 the availability of 
vitamin K for activation 
of vitamin K-dependent 
clotting factors

Foods with high level of vitamin K should be 
consumed in moderate amounts

Warfarin Enteral feedings 4 absorption of warfarin Withholding the enteral feeding 3 h before and 
3 h after the drug administration is advisable

Theophylline High carbohydrate and 
low protein diets

May 4 hepatic clearance 
of theophylline

Monitor serum drug levels and clinical response 
is advisable

Theophylline Low carbohydrate and 
high protein diets or 
charcoal-broiled beef

May "f hepatic clearance 
of theophylline by 30%

Monitoring serum drug levels and clinical 
response is advisable

Theophylline-timed 
release (24 h)

Regular meal Interference of the design 
of formulation

Monitor serum drug levels and clinical response, 
or use other sustained-release theophylline 
formulation, such as Theodur; dosing regimen 
should be set appropriately

Theophylline High-fat meal t  Absorption 
theophylline

Monitor serum drug levels clinical response, or 
do not administer with high-fat meals

Phenytoin Enteral feeding 
preparations

4 absorption of 
phenytoin

Withhold the enteral feeding 2 h before and 2 h 
after phenytoin administration; monitor serum 
drug levels and clinical response

Antiparkinson drugs

Levodopa (including 
levodopa/carbidopa)

High-protein diet Competition with drug 
absorption and CNS 
transport by amino acids

Monitor clinical response and avoid high-protein 
diet if appropriate

Monoamine oxidase 
(MAO) inhibitorst

Tyramine-rich foods f catecholamine levels by 
inhibiting their 
degradation and also f 
amount of tyramine 
absorbed

Avoid foods with high content of tyramine 
(strongly suggested); monitor patient’s clinical 
status

*ACE inhibitor: benazepril, captopril, enalapril, fosinopril, lisinopril, quinapril, and ramipril.
fMAO inhibitor antidepressants: isocarboxazid, phenelzine, tranylcypromine; and antineoplastic: procarbazine.

bran, oatmeal, and soluble-fiber cereal, decrease the ab
sorption of lovastatin, resulting in a substantially high 
level of low-density lipoprotein cholesterol. Additional 
studies may be required to clearly define the potential 
drug-food interactions o f lovastatin and other agents in 
this drug group (HMG-CoA reductase inhibitors).

Oral Anticoagulant
Foods that are high in vitamin K, such as leafy green 
vegetables and beef liver, may counteract the effects o f

oral anticoagulants, such as warfarin (Table 1). It has been 
indicated that foods rich in vitamin K may cause a signif
icant warfarin-resistant effect, thereby resulting in a low 
prothrombin time, which may ultimately lead to clot for
mation or thrombosis.8'9 Several investigators have also 
found that enteral feeding products containing vitamin K 
interact with warfarin, resulting in a decrease o f its hy- 
poprothrombinemic effect.39'40 Although most enteral 
feeding preparations have been reformulated with lower 
contents o f vitamin K, warfarin absorption may be im
paired as a result o f physical or chemical interactions with
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other ingredients contained in newly formulated enteral 
feeding preparations.41

Blickstein et al42 reported a significant decrease o f 
IN R  (international normalized ratio) values (compared 
with adequate anticoagulation values) in two patients fol
lowing the ingestion o f avocado. They also found a return 
o f IN R  to the therapeutic range when avocado was elim
inated from the patients’ diets. It has been suggested that 
the high fat content o f avocado reduced the absorption 
and thus decreased the effectiveness o f warfarin.

Bronchodilators
Theophylline, a xanthine derivative, undergoes extensive 
hepatic metabolism. The effect o f food on theophylline 
pharmacokinetics depends on the preparation or formu
lation o f theophylline. Additionally, the type or composi
tion of foods can alter theophylline disposition, thus caus
ing an increase or decrease in serum drug levels.

It has been reported that high-protein low- 
carbohydrate diets or high-carbohydrate low-protein diets 
may alter hepatic clearance o f theophylline43’44 (Table 1). 
However, the most significant clinical interaction of food 
and theophylline occurs with specific sustained-release theo
phylline preparations (Table 1). Food may induce a sudden 
release (dose-dumping) o f once-daily dosing preparations of 
theophylline, resulting in an increase in serum drug levels 
and ultimately toxicity 45

Jonkman and colleagues46 also reported that caffeine 
(a methylxanthine derivative) increased serum theophyl
line concentrations by 20% to 30% and the half-life by 3 
hours (from 6.3 to 9 .3  hours). Sato et al13 also indicated 
that dietary caffeine significantly decreased clearance and 
increased the half-life o f theophylline (PC . 05). These in
vestigators suggested that caffeine may inhibit the hepatic 
metabolism of theophylline, resulting in decreased clear
ance and increased serum drug levels. Caffeine also has 
some bronchodilatory effects that may further enhance 
the pharmacologic effects o f theophylline. A lower dosage 
o f theophylline may be desirable in patients who consume 
excessive amounts o f coffee (more than six cups daily).

Anticonvulsants
Enteral feeding preparations have been shown to signifi
cantly reduce serum phenytoin levels, especially when 
continuously administered concomitantly with oral phe
nytoin (Table 1). The mechanism o f these drug-food 
interactions may be related to decreased absorption by 
protein caseinates or calcium in the enteral feedings.47-49 
The enteral feedings may need to be withheld for a few 
hours before and after phenytoin administration (Table

l ) . 50 I f  continuous administration o f enteral feedings is 
required, phenytoin may be administered intravenously. 1 
Oral suspension o f phenytoin should be diluted before it ' 
is administered through a nasogastric tube, and tubing | 
should be flushed after the administration. The patient’s 
clinical response, especially seizure control, and the serum 
phenytoin concentrations should be closely monitored. 
Dietary' puddings, which have a similar constitution to 
that o f enteral feedings, also may decrease phenytoin ab
sorption.51

Applesauce has been reported to significantly in
crease serum phenytoin concentrations (concentrations 
increased from 1 1 .2 2 ± 3 .5 2  ptg/mL to 21.09±8.90 
pig/mL in eight patients, P < .0 5 ).51 The exact mecha
nism of this food-drug interaction is unclear, but the 
higher serum phenytoin concentrations may be caused by 
increased absorption.

It has been shown that food has no effect on felbam- 
ate tablet absorption; however, the effect o f food on ab
sorption o f felbamate suspension has not been evaluated. - 
Recently, neural tube defect, an adverse consequence in 
neonates born to women receiving valproic acid as an 
anticonvulsant during pregnancy, has gained the atten
tion o f health care professionals and the public. The 
mechanism o f valproic acid-induced neural tube defect is 
unknown; however, a reduction in serum folate levels has 
been suggested as a potential cause.52

Other anticonvulsants, such as carbamazepine, phe- 
nobarbital, and primidone, also have been shown to cause 
neural tube defect. It has been strongly suggested that 
pregnant women, especially those receiving anticonvul
sants, should receive folic acid supplements and consume 
foods rich in folic acid or folate (such as leafy green veg
etables, liver, and meats) before and throughout the pre
natal period.53 However, caution is warranted when sup
plemental folic acid is concurrently used with phenytoin. 
The potential interaction between phenytoin and folic: 
acid can result in decreased serum phenytoin levels and, 
thus, decreased seizure-control.54 I f  seizures cannot be con
trolled by phenytoin, other anticonvulsants may be used.

Protracted use o f high dosages o f phenytoin may 
interfere with dietary folic acid absorption resulting in 
megaloblastic anemia.55 The use o f phenytoin and phe- 
nobarbital has been reported to cause derangements of 
vitamin D metabolism, resulting in osteoporosis, espe
cially in institutionalized patients and the elderly.56

Antiparkinson Drugs
The absorption of levodopa may be delayed in patients on 
high-protein diets.57-59 The resulting decrease in serum
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Table 2. Interactions between Foods Containing Tyramine and Monoamine Oxidase Inhibitors

foods Containing Tyramine Example Remarks

High content: not allowed to consume
Matured, aged cheeses Boursault, Camembert, cheddar, 

Emmenthaler, Stilton, bleu
Most cause reactions

Aged/fermented or smoked or pickled 
meats, poultry, fish

Beef-liver or chicken pate, fermented 
sausages (bologna, pepperoni, salami, 
summer sausage), corned beef, fish 
(pickled herring), and shrimp paste

Fermented sausages contain high levels of 
tyramine. Meat and fish: safe if fresh. 
Shrimp paste contains significantly high 
amount of tyramine

Bean curd Soy bean paste and miso soup Reactions reported with miso soup

Red wines Sherry, vermouth, Chianti, burgundy, and 
champagne

Reactions reported with Chianti, champagne, 
and other wines

Yeast extracts Brewer’s yeast, Marmite Yeast used in baked products is usually safe

Moderate content: small or limited 
amount may be allowed

Overripe avocado

Pale and pasteurized beers

Meat extracts Consomme, bouillon Considered safe if fresh

Soy sauces Teriyaki Reactions have been reported

Protein-extract soups Soups made by liquid or powdered 
protein

Should be avoided if possible

Low content: allow to consume
Sour cream, yogurt, milk Appear to be safe

Mozzarella and American cheeses Cream cheese, cottage cheese Unfermented cheese may be safe

Fruit Raisins, grapes, figs, oranges, pineapple, 
and bananas

Large amount of bananas can cause reactions, 
peel from bananas has tyramine levels, 
overripe figs should be avoided

Distilled spirits, wines 
(in moderate amount)

Scotch, vodka, rye, and gin

Beer and ale Domestic brands contain much lower level of 
tyramine; nonalcoholic beers may contain 
tyramine

Note: Data o n  table are derived f r o m  Medical Letter on Drugs and Therapeutics,62 an d  Murphy.63

levodopa concentrations may cause an “on and off ” phe
nomenon, a worsening of parkinsonian symptoms 
(Table 1).

Selegiline hydrochloride, a monoamine oxidase 
(MAO)-B inhibitor, has not been shown to significantly 
interact with foods containing tyramine, as do MAO-A 
inhibitors. Therefore, patients taking selegiline may not 
require dietary restrictions. However, Brown60 and 
Schulz61 and their co-workers suggested caution regard
ing the possible interaction between tyramine-rich foods 
and a daily dose o f > 2 0  mg selegiline (usual recom
mended daily dose: 10 mg).

Antidepressants
Although interactions between MAO-A inhibitors and 
tyramine-rich foods are uncommon, patients receiving 
MAO inhibitors should be aware o f this potentially dan
gerous drug-food interaction62’63 (Tables I and 2).

Liu and Rustgi64 reported a case ofhypertensive crisis 
(blood pressure, 200/ 100 mm Hg) and severe chest pain 
associated with tranylcypromine sulfate (an MAO inhibi
tor) therapy after ingesting a meal containing cheese. 
Aged or ripened cheeses contain far higher amounts of 
tyramine than do non-aged cheeses. Non-aged cheeses,

The Journal o f Family Practice, Vol. 40 , No. 4(Apr), 1995 381



D rug-Food Interactions Yamreudeewong, Henann, Fazio, et al

such as cream cheese or cottage cheese, have not been 
shown to cause significant interactions with MAO inhib
itors.65

Lithium
High- and low-salt diets may increase and decrease the 
renal excretion o f lithium, respectively,66 causing changes 
in lithium therapeutic response. It has been suggested 
that this drug-food interaction relates to how the kidney 
excretes and reabsorbs these ions. This drug-food inter
action may be more important when diuretics, such as 
hydrochlorothiazide, are coadministered.

Patients on a low-salt diet, as recommended for hy
pertension or congestive heart failure, may be susceptible 
to this food-drug interaction. The elderly, who generally 
have decreased food intake, also may be vulnerable to this 
interaction. The increased reabsorption of lithium that 
occurs with low-salt diets or low serum sodium may cause 
an increase in serum lithium concentrations, and possibly 
lithium toxicity, which can cause nausea, vomiting, diar
rhea, arrhythmias, and seizures.

Laxatives
Prolonged use o f laxatives, especially stimulant laxatives 
(eg, bisacodyl) or saline laxatives (eg, milk o f magnesia), 
may decrease the absorption o f electrolytes, eg, potas
sium, calcium, and magnesium in foods.67

Stimulant laxatives, such as oral bisacodyl, should 
not be taken with milk because they are an enteric-coated 
formulation, the dissolution o f which is pH-dependent. 
Taken with milk, oral bisacodyl may dissolve in the stom
ach rather than in the small intestine, causing gastric irri
tation and abdominal cramps and preventing the desired 
laxative effect.68

In addition, prolonged use o f large doses o f mineral 
oil may result in reduced absorption of fat soluble vita
mins A, D, E, K, and beta-carotene in foods.69 Decreased 
absorption o f these fat-soluble vitamins may lead to a 
variety o f metabolic abnormalities, such as low serum 
calcium and phosphate levels resulting from a decrease in 
vitamin D absorption.

Miscellaneous
Bile acid sequestrants, such as cholestyramine or colesti
pol, may decrease absorption ofvitamins A, D, E, and Kin 
foods by interfering with the activity o f bile acid,70 which 
is an important emulsifying agent for the absorption pro
cess o f fat soluble vitamins.

The prolonged use o f antacids containing aluminum

ions may decrease the absorption o f phosphate from 
foods owing to the binding o f aluminum and phosphate 
ions, resulting in hypophosphatemia.71

Fluoxetine hydrochloride, a selective serotonin- 
reuptake inhibitor antidepressant, has been shown to sup
press appetite, which may result in weight loss.72-73 Sev
eral antineoplastic drugs reportedly suppress appetite or 
cause mucositis, which may affect the patient’s oral intake, 
resulting in nutritional deficiency. Several useful refer
ences on this potential complication are available.74-75

Alcohol (ethanol) is an additive to many foods and 
beverages. Alcohol in foods or beverages may interact 
with certain drugs, such as sulfonylureas (especially chlor- I 
propamide76) and certain antimicrobial agents7-22 (eg, 
metronidazole and several cephalosporins), resulting in a 1 
disulfiram-like reaction. Alcohol also can potentiate the 
hypoglycemic effect o f sulfonylureas and insulin by sup
pressing gluconeogenesis, which can result in a reduction i 
o f blood glucose.77 Because o f the depressant effects of 
alcohol on the central nervous system (CNS), additive 
effects o f alcohol and CNS-depressant drugs, such as ben- : 
zodiazepines, phenothiazines, and tricyclic antidepres
sants, may occur.78-80

In general, occasional ingestion o f large amounts of 
alcohol may cause enzyme inhibitory effects on certain 
drugs that are primarily metabolized by the liver. How
ever, long-term use o f alcohol may cause hepatic enzyme j 
induction, significantly affecting the metabolism of cer
tain drugs. A more comprehensive review regarding these I 
interactions is available elsewhere.81-82

C onclusions

Although interactions between foods and drugs are not as I 
great a concern as interactions between certain drugs, 
some foods substantially affect drug therapy, resulting in | 
harmful reactions. Ingesting foods high in vitamin Kdur
ing warfarin therapy, for example, can decrease the anti
coagulant effect o f warfarin and increase the potential for 
thromboembolic events or even death.

In some cases, drug substitution may be beneficial. 
For patients who prefer to take oral medications with 
milk, for instance, the suppository preparation of bisaco- j 
dyl can be substituted for the oral medication.

Patient counseling by pharmacists along with the use . 
o f special colored labels or printed instructions would be 
useful to decrease the potential o f drug-food interactions. 
The decision regarding these special labels is based on 
widely accepted, standard references such as The Unitd 
States Pharm acopeia D rug Inform ation,63 Drug Facts twi 
Comparisons,84 and CC IS (R) System85 (a computerized, 
drug information program, Micromedex, Inc, Engle-
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wood, Colo). Some special labels designed for patient 
education, such as those used to warn consumers o f po
tential interactions between iron or tetracycline and milk 
products, are currently in use.

Whenever well-documented data regarding specific 
drug-food interactions are not available, clinical judg
ment and close monitoring are essential. The information 
presented in this review is intended to help physicians, 
pharmacists, and dietitians guard against significant food- 
drug interactions, with the goal o f ultimately improving 
patient care by minimizing adverse interactions, optimiz
ing the effectiveness o f drug therapy, and maintaining 
proper nutritional status.
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