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he purposeful combination of a pre-

cipitant drug and an object drug

to enhance the therapeutic activity
of the object drug has been employed for
many years. One of the early examples
of this technique was the combination of
probenecid with penicillin.!

Since that time, other drugs have been
suggested as pharmacoenhancers; most
recently ritonavir’s ability to inhibit cyto-
chrome P450 (CYP) 3A4 has been used
to enhance the activity of other antiviral
agents. This can reduce the cost of antiviral
therapy, reduce pill burden for patients,
reduce the risk of subtherapeutic antivi-
ral concentrations (development of resis-
tance), and enhance adherence to antiviral
therapy. Ritonavir has antiviral activity,
but can also cause undesirable side effects,
including gastrointestinal problems and
lipid abnormalities. This column has previ-
ously described the benefits and potential
disadvantages of using pharmacologically
active drugs as pharmacoenhancers.”*

Cobicistat: A Pharmacoenhancer
Without Other Activity

The recently approved anti-HIV prod-
uct Stribild contains the antiviral drugs
elvitegravir, emtricitabine, and tenofovir
combined with cobicistat, a pharmacoen-

hancer lacking antiviral activity. Cobicistat
was developed to produce about the same
degree of CYP3A4 inhibition as ritonavir,
but without antiviral activity or problem-
atic side effects.

Cobicistat is a substrate for CYP3A4
(CYP2D6 is a minor pathway of metabo-
lism) and inhibits its own metabolism.
Cobicistat 200 mg daily reduced the oral
clearance of midazolam by 85% to 90%
of that seen following ritonavir 100 mg
daily, and this inhibition appeared to last
for at least 16 hours after administration.*
Cobicistat is present in the formulation
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pramine, cobicistat 150 mg daily increased
desipramine’s plasma concentrations by a
mean of 60%. Data for other CYP2D6 sub-
strates are limited; however, for CYP2D6
substrates with narrow therapeutic ranges,
an increase of over 50% may result in tox-
icity. Be particularly alert for drugs metab-
olized by both CYP3A4 and CYP2D6.
Cobicistat’s effect on P-gp was demon-
strated by an increase in digoxin peak con-
centration of approximately 40% and a less
than 10% increase in digoxin’s area under
the concentration-time curve. It seems
unlikely that typical P-gp substrates will

of Stribild to enhance elvite-
gravir. Cobicistat 150 mg
produced approximately the
same increase in elvitegravir
plasma concentration as did
the coadministration of rito-
navir 100 mg daily.
Cobicistat also inhibits
P-glycoprotein (P-gp) and
CYP2D6. Thus, there are a
number of potential interac-

Cobicistat has
little pharmaco-
logic activity
except for en-
zyme inhibition.

be affected by cobicistat
to the point of increased
toxicity. One exception
might be drugs that are
eliminated by both P-gp
and CYP3A4 or CYP2D6.

Because cobicistat and
elvitegravir are substrates
of CYP3A4, inducers
such as rifampin or St.
John’s wort would be

tions that may occur with
cobicistat.

Potential Interactions with
Cobicistat
Several drugs with narrow therapeutic
ranges that are substrates for CYP3A4
have been listed as contraindicated in the
Stribild label, including alfuzosin, ergot
derivatives, cisapride, lovastatin and sim-
vastatin, pimozide, sildenafil, and triazol-
am. Many of these drugs are included
based upon the expected magnitude of their
interaction with cobicistat. Because cobici-
stat has little pharmacologic activity except
for enzyme inhibition, it is possible that it
will find wider use as a pharmacoenhancer,
particularly with other CYP3A4 substrates.
In addition to the contraindicated drugs
noted above, be alert for cobicistat-induced
increases in the plasma concentrations of
certain CYP3A4/CYP2D6 substrates.
Cobicistat is also a modest inhibitor of
CYP2D6 and, to a limited degree, P-gp. In
a study with the CYP2D6 substrate, desi-

expected to reduce the
plasma concentrations of cobicistat and
elvitegravir. The plasma concentration of
elvitegravir when administered with cobi-
cistat was reduced by nearly 70% during
rifampin coadministration.* Inducers of
CYP3A4 should probably be avoided in
patients receiving elvitegravir.

Patients being treated for HIV are at risk
for interactions with non-HIV medications.
Cobicistat represents a novel compound
that is effective as an antiviral pharmacoen-
hancer. Pending further data describing the
potential magnitude of cobicistat’s effect
on other drugs, the pharmacist should be
alert for potential interactions in patients
receiving cobicistat concurrently with
CYP3A4 or CYP2D6 substrates.

Drs. Horn and Hansten are both professors
of pharmacy at the University of Washington
Scﬁoo/ of Pﬁarmacy, For an electronic version
of this article, including references if any, visit
www. hanstenandhorn.com.
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