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Editorial

Drugs and fruit juices: beware of interactions!
Michel Bourin

University of Nantes, 98, rue Joseph Blanchart, 44100 Nantes, France

Pharmacokinetic interactions because pharmacokinetic 
capacities vary from one individual to another, pharmacokinetic 
interactions affect only part of the population. The 
consequences of these pharmacokinetic interactions will be all 
the more important.

When we talk about interactions, we think of the side-effects 
associated with the concomitant use of two drugs ... but much 
less with the effects of diet. However, fruit juices (especially 
grapefruit juices) can cause problems with many molecules 
used in cardiology, oncology, transplantation or infectiology, 
because the effect of many medications can be altered by 
taking fruit juice. All citrus juices profoundly induced several 
drug transporters and drug metabolising enzymes, whereas the 
effects of grapefruit juice were most pronounced (e.g. 156-fold 
and 34-fold induction of cytochrome P450 (CYP) 3A4 mRNA 
by grapefruit juice and clementine juice, respectively).

Grapefruit juice: be careful with the risk of overdose 
with certain medicines!
So far, only grapefruit juice is known to interact strongly with 
some drugs. This is not a reduction in the efficacy of these 
medicinal products but an increase in the frequency and 
severity of their adverse effects, with an increased risk as 
the therapeutic margin of the medicinal product concerned is 
narrow.

Intestinal absorption of certain drugs may be disrupted by 
certain substances present in the grapefruit. Result: their 
intestinal absorption is increased.

The consequences are an increase in the adverse effects of 
these drugs, equivalent to an overdose. Risk medicines are 
those with a narrow therapeutic index (i.e. those for which 
the prescribed dose has to be scrupulously monitored or risk 
undesirable effects).It is simvastatin, and to a lesser extent, 
atorvastatin. For simvastatin, bioavailability can be increased 
by a factor of 15, which amounts to taking the dose of two 
weeks at once. It doubles for atorvastatin. There have been 
reports of rhabdomyolysis (severe muscle damage) attributed 
to an interaction between simvastatin and grapefruit juice. 
Immunosuppressant’s (tacrolimus, ciclosporin, etc.), with 
increased risk of kidney toxicity (nephrotoxicity); cisapride, 
with a risk of torsades de pointes (a heart rhythm disorder); 

an identical effect on dihydropyridines has been demonstrated. 
However, with the exception of lercanidipine, the consequences 
of this simultaneous intake of fruit juice and this molecule 
have had no clinical consequences.

Some other drugs (buspirone, carbamazepine) may see the risk 
of overdose increased by the absorption of grapefruit juice.

Risk of under-dosage with other medicines: It was pointed 
out another potential effect of grapefruit juice; this fruit juice 
would inhibit the absorption of drugs containing fexofenadine 
(an antiallergic). Grapefruit juice would not be the only one 
incriminated since, the orange juice and apple juice, at the rate 
of 1200 ml, decrease the absorption of fexofenadine by 28 
and 23%, respectively. It was suggested that other flavonoids 
contained in some fruits and vegetables might be involved. 
The interactions could last more than 2 hours but less than 4 
hours, indicating that problems could be avoided by focusing 
on a sufficient time interval between the two catches. More 
disturbing, these interactions would no longer be limited 
to a single molecule. Grapefruit juice would decrease 
the bioavailability of acebutolol, celiprolol, talinolol (all 
indicated in the treatment of hypertension), fexofenadine, and 
L-thyroxine (indicated in hypothyroidism) while that orange 
juice would have the same consequences for atenolol, celiprolol 
(antihypertensives), ciprofloxacin (an antibiotic of the family 
of quinolones of second generation) and fexofenadine.

Obtained under different experimental conditions from actual 
conditions, what is the actual scope of these results for the 
prescriber or his patient? Interpreting the results of an isolated 
study will require confirmation. However, it is prudent to avoid 
concomitant use of these medicines with these fruit juices (or 
at least wait 4 hours).

Prescribers must be very careful when they prescribe drugs 
they must advice their patients about the interactions induced 
by citrus juices often drunk during breakfast where patients 
are usually taking their drugs.  I remember one of my bipolar 
patients taking valproic acid and drinking a liter of grape juice, 
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the general practitioner increased dramatically the dosage of 
valproic acid without thinking to the interaction.

Interactions and prescription: Only interactions with 
common predictable co-prescription drugs are considered 
at the time of marketing authorization. Indeed, drugs are 
evaluated with the least possible combination of drugs, 
whereas in everyday practice they are practically always 
associated with other medicines. It is therefore after marketing 
that most interactions will be diagnosed most often in the 

event of undesirable effects. In my knowledge there are not 
premarketing studies with food and beverages. For some 
new drugs, clinical experience is too limited and potential 
interactions could not be studied. The possibility of occurrence 
of unknown interactions must therefore remain in the mind of 
the prescriber. Interaction is often clinician diagnosis (overdose 
or decreased effect). It should be documented with the help of 
the clinical pharmacologist by dosing of the drugs in question 
in order to validate it and make it known to other prescribers.
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