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ABSTRACT

In vitro and in vivo laboratory data show

that pomegranate juice consistently inhibits
intestinal CYP2C9 and CYP3A4 enzymes.
Pomegranate juice may therefore increase the
bioavailability of drugs that are metabolized

by these enzymes. However, studies in

humans find that pomegranate juice does not
increase exposure to either CYP2C9 or CYP3A4
substrates. These contradictory findings suggest
that potential drug interactions identified in the
laboratory may not necessarily translate into
clinically significant drug interactions in humans,
and hence that laboratory data are insufficient
grounds upon which clinical decisions may be
based.
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Clinical Problem

Ms C has been prescribed quetiapine as maintenance therapy for
bipolar disorder.! She is fond of pomegranate juice, especially because
she has read much about its potential health benefits.>* Quetiapine
is metabolized by CYP3A4,* and there is literature indicating that
pomegranate juice inhibits this enzyme.®> Should the target dose of
quetiapine be lowered to compensate for CYP3A4 enzyme inhibition?
Should she be advised to switch to another fruit juice? Or can the
risk of an interaction between pomegranate juice and quetiapine be
ignored with quetiapine dosing titrated to efficacy and tolerability?

Health Benefits of Pomegranate Juice

Fruit juices are popular not merely because they are pleasing to
the palate but because they are perceived to contain nutrients that
are important to health. Pomegranate juice, for example, has been
suggested to have strong anti-inflammatory, antioxidant, antiobesity,
antidiabetic, and antitumoral properties.>* Many patients may
be consuming pomegranate juice with or without their doctor’s
knowledge. Is there a risk of drug interactions with pomegranate juice,
much as there is with grapefruit juice®?

Pomegranate Juice and Potential Drug Interactions

Grapefruit juice drug interactions are well described in literature.®
A large number of in vitro and in vivo laboratory studies suggest
that, like grapefruit juice, pomegranate juice inhibits intestinal
CYP3A4, resulting in increased bioavailability, increased peak drug
concentration, and increased overall exposure (area under the curve)
of drugs that are substrates of this enzyme; drug half-life, however,
is little affected, suggesting that hepatic CYP3A4 is not inhibited.
The enzyme inhibition wears off only after 1-3 days, implying that
ingestion of medication several hours apart from ingestion of the juice
will not prevent the interaction.®

Pomegranate juice also inhibits intestinal CYP2C9.> A large
number of drugs in psychiatry are substrates of CYP2C9 and CYP3A4.
Quetiapine, the drug referred to in the case presented at the beginning
of this article, is an example of a CYP3A4 substrate.* Therefore,
pomegranate juice has the potential to increase the exposure to and
the adverse effects of quetiapine. However, there is no literature, as yet,
on interactions between pomegranate juice and quetiapine.

The Clinical Significance of
CYP Enzyme Inhibition by Pomegranate Juice

Three well-conducted studies in humans evaluated drug interactions
associated with pomegranate juice intake. Hanley et al” found that the
positive control fluconazole but not pomegranate juice or its extract
inhibited CYP2C9 and increased exposure to flurbiprofen. These
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B |nvitro studies and animal studies show that pomegranate
juice inhibits intestinal cytochrome P450 (CYP) 2C9 and
CYP3A4 enzymes, resulting in increased exposure to drugs
that are metabolized by these enzymes.

® Human studies show that pomegranate juice has no effect
on the bioavailability or pharmacokinetics of representative
CYP2(9 and CYP3A4 substrates.

= (linicians should evaluate the risk of drug interactions based
on studies conducted in humans and not on data from
laboratory studies; the latter have guidance value only when
human data are unavailable.

authors’ concluded that the risk of a pharmacokinetic
interaction is negligible if pomegranate juice is consumed
by patients receiving CYP2C9 substrates.

Farkas et al® found that the once-daily ingestion of
pomegranate juice did not affect the oral bioavailability
and pharmacokinetics of midazolam, a CYP3A4 substrate;
in contrast, the positive control grapefruit juice inhibited
both intestinal and hepatic CYP3A4. In a 2-week crossover
study of twice-daily pomegranate juice intake, Misaka et
al’ found that pomegranate juice had no effect on the peak
concentration, area under the curve, or metabolism of oral
midazolam.

Weighing the Evidence

Evidence comes from different sources: in vitro studies,
animal studies, and human studies. Often, in the absence of
clinical data, decisions are influenced by laboratory data. In
the case of pomegranate juice, the laboratory data suggest
potential drug interactions involving intestinal CYP2C9 and
CYP3A4. The limited clinical data available, however, suggest
that these interactions may not occur in humans and are
therefore unlikely to be clinically significant. Pomegranate
juice may therefore be safely consumed by patients receiving
drugs that are substrates of CYP2C9 and CYP3A4.>” With
regard to the case presented at the beginning of this article,

it is likely that quetiapine can be safely prescribed without
concerns about a possible interaction with pomegranate
juice.

Parting Notes

1. The reviewed evidence suggests that pomegranate juice
may not result in clinically significant drug interactions in
humans.>’~? However, in the absence of direct study of the
pomegranate juice-quetiapine interaction, conclusions
cannot be drawn with absolute certainty.

2. Preclinical data show that pomegranate juice also
inhibits intestinal CYP3A2 and P-glycoprotein, besides
inhibiting hepatic sulfoconjugation.” However, the clinical
significance of these effects also remains to be established.

3. There are many possible explanations for the discrepant
human and animal findings with regard to pomegranate
juice-mediated drug interactions®; for these and other
reasons, laboratory data should be considered for guidance
only when human data are unavailable.

REFERENCES

—_

. Vieta E, Valenti M. Pharmacological management of bipolar depression: acute

treatment, maintenance, and prophylaxis. CNS Drugs. 2013;27(7):515-529.

2. Faria A, Calhau C. The bioactivity of pomegranate: impact on health and
disease. Crit Rev Food Sci Nutr. 2011;51(7):626-634.

3. Viladomiu M, Hontecillas R, Lu P, et al. Preventive and prophylactic
mechanisms of action of pomegranate bioactive constituents. Evid Based
Complement Alternat Med. 2013;2013:789764.

4. Spina E, de Leon J. Metabolic drug interactions with newer antipsychotics: a
comparative review. Basic Clin Pharmacol Toxicol. 2007;100(1):4-22.

5. Srinivas NR. Is pomegranate juice a potential perpetrator of clinical drug-
drug interactions? review of the in vitro, preclinical and clinical evidence. Eur
J Drug Metab Pharmacokinet. 2013;38(4):223-229.

6. Seden K, Dickinson L, Khoo S, et al. Grapefruit-drug interactions. Drugs.
2010;70(18):2373-2407.

7. Hanley MJ, Masse G, Harmatz JS, et al. Pomegranate juice and pomegranate
extract do not impair oral clearance of flurbiprofen in human volunteers:
divergence from in vitro results. Clin Pharmacol Ther. 2012;92(5):651-657.

8. Farkas D, Oleson LE, Zhao Y, et al. Pomegranate juice does not impair
clearance of oral or intravenous midazolam, a probe for cytochrome P450-3A
activity: comparison with grapefruit juice. J Clin Pharmacol.
2007;47(3):286-294.

9. Misaka S, Nakamura R, Uchida S, et al. Effect of 2 weeks” consumption of

pomegranate juice on the pharmacokinetics of a single dose of midazolam: an

open-label, randomized, single-center, 2-period crossover study in healthy

Japanese volunteers. Clin Ther. 2011;33(2):246-252.

JOIN THE ONLINE DIscussION of this article at
PSYCHIATRIST.COM Enter Keyword | PRACTICAL

€293 [® PSYCHIATRIST.COM

J Clin Psychiatry 75:4, April 2014



