
DRUG INTERACTIONS

We often get questions about 
potential drug–drug interactions 
(PDDIs) when there are few or 

no data evaluating a drug pair. These ques-
tions may refer to drugs that are new to the 
market and have not been widely studied, 
or to drugs that are quite mature, having 
been approved by the FDA before drug 
interaction studies were a common part of 
the approval process. Making reasonable 
predictions about PDDIs requires an under-
standing of the pharmacologic properties 
of drugs and the possible mechanisms of 
interaction. 

Consider a patient stabi-
lized on verapamil who is 
prescribed oral dexametha-
sone. What is the poten-
tial for verapamil to inter-
act with dexamethasone? 
Corticosteroids include 
drugs that have been avail-
able for years and some 
relatively new therapeutic 
products. A search of the 
literature does not reveal 
any studies on an interaction 
between dexamethasone 
and verapamil. However, 
dexamethasone is a known 
substrate of CYP3A4 and 
P-glycoprotein (P-gp).1,2 In addition, vera-
pamil is considered a moderate inhibitor of 
CYP3A4 and P-gp. Thus, one might expect 
an interaction in which verapamil inhib-
its elimination of dexamethasone. (For 
brevity, we will ignore the potential for 
CYP3A4 induction by dexamethasone.) 
The problem is that the magnitude of the 

PDDI between dexamethasone and vera-
pamil is unknown.

Estimating the magnitude of a PDDI can 
often be based on the interaction between 
drugs with similar pharmacokinetic prop-
erties. The Table lists several interactions 
between CYP3A4 substrates and inhibitors 
that can offer some insight into a PDDI 
between verapamil and dexamethasone. 

For example, while we 
found that there are no data 
on the effect of verapamil 
on dexamethasone elimina-
tion, an interaction between 
similar drugs—diltiazem 
and methylprednisolone—
has been reported to result 
in a 50% increase in the 
area under the concentra-
tion-time curve (AUC) of 
methylprednisolone.3 While 
this study used intravenous 
methylprednisolone and 
thus avoided any effect of 
diltiazem on the absorption 
of methylprednisolone, the 
study does provide evi-

dence for reduced systemic clearance of the 
corticosteroid by another moderate inhibi-
tor of CYP3A4. 

Several studies have reported the effect 
of aprepitant or fosaprepitant on methyl-
prednisolone and dexamethasone.4-6 The 
magnitude of the effect of aprepitant on 
methylprednisolone and dexamethasone is 

comparable. Aprepitant produced a simi-
lar increase in the AUC of midazolam.6 
Aprepitant, like verapamil, is considered 
a moderate CP3A4 inhibitor. Finally, a 
study comparing the effect of diltiazem and 
verapamil on midazolam found a similar 
increase in the AUC of midazolam.7 The 
similar increase in the AUC of midazolam 
with coadministration of aprepitant and 
verapamil likely reflects their comparable 
CYP3A4 inhibitory potency for the same 
substrate (midazolam).

Endnote
The above results indicate that verapamil 
would be expected to produce an increase 
in the AUC of dexamethasone of approxi-
mately the same magnitude as observed 
with aprepitant or diltiazem. The AUC of 
dexamethasone may increase by 50% to 
200% during concurrent verapamil admin-
istration. It would be prudent to reduce the 
dose of dexamethasone in patients receiv-
ing verapamil and to monitor for signs of 
excessive steroid response. n
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Estimating the 
magnitude of a 
PDDI can often 
be based on 
the interaction 
between drugs 
with similar 
pharmacokinet-
ic properties.

TABLE: INTERACTIONS BETWEEN CYP3A4 SUBSTRATES AND INHIBITORS

Precipitant Drug Object Drug Change in Object Drug AUC

Diltiazem 180 mg/d Methylprednisolone, intra-
venous

50% increase

Aprepitant 80 mg/d Methylprednisolone, oral 2.5-fold increase

Aprepitant 80 mg/d Dexamethasone, oral 2.2-fold increase

Fosaprepitant 150 mg Dexamethasone, oral 2-fold increase

Aprepitant 80 mg/d Midazolam, oral 2- to 3-fold increase

Diltiazem 60 mg 3×/d Midazolam, oral 3.75-fold increase

Verapamil 80 mg 3×/d Midazolam, oral 3.0-fold increase 

AUC = area under the concentration-time curve.
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