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Sir:
We read with interest the paper by Burrows, et al. describing a

reported fatal drug interaction between oxycodone and clonazepam
(Klonopin R©) (1). We believe that the classification of this death as
a lethal drug interaction between oxycodone and clonazepam is not
the most appropriate interpretation of the data presented.

The designation of a fatality as a lethal drug interaction is a diag-
nosis of exclusion; other plausible causes of the death must be ruled
out, leaving the alleged interaction as the most likely explanation.
The concept of a drug interaction implies that a pharmacokinetic
or pharmacodynamic effect has occurred that would not occur with
either drug alone. We believe that the data presented do not meet
these criteria and therefore do not support the conclusion.

The authors seem to base their statement of a fatal drug interaction
on a metabolic interaction between oxycodone and clonazepam.
They state that the oxycodone concentration reported appears to
exceed what would be expected from a normal therapeutic dose
as a result of the inhibition of its metabolism by the concomitant
ingestion of clonazepam. Specifically, they suggest the competitive
inhibition of CYP3A4 by clonazepam as the possible mechanism
resulting in increased oxycodone concentrations.

Enzyme inhibition may depend on many factors including the
concentrations of both substrate and inhibitor, Km and Ki. We were
unable to locate any reports indicating clonazepam is a CYP3A4 in-
hibitor. It is not known if inhibiting CYP3A4 increases oxycodone
concentration, even if clonazepam is an effective inhibitor of the en-
zyme at the concentrations reported. It is not even established that
CYP3A4 mediates the metabolism of oxycodone (the authors cite
only an unreferenced internet editorial as support for this statement).
It was shown in 1998 that inhibition of CYP2D6, the primary en-
zyme involved in the conversion of oxycodone to oxymorphone, did
not significantly alter the pharmacodynamic effects of oxycodone
(2). Therefore, it is even less likely that inhibition of a proposed
minor metabolic pathway would have a fatal outcome. Further,
the hepatic pathology described for the decedent suggests that the
metabolic capacity of any CYP450 isozyme may well have been di-
minished at baseline. There are no data, new or published, to support
enzyme inhibition as a mechanism of toxicity in the present case.

The authors report that the oxycodone concentration in the dece-
dent exceeded that which is expected from a normal therapeutic
dose of the drug. However, it is also stated that the decedent was
a drug abuser. As such, she would likely be able to tolerate much
higher concentrations of oxycodone than a narcotic-naive individ-
ual. Empiric correlation of blood concentration with an alleged fatal
pharmacodynamic effect without considering this crucial part of the
history is inappropriate.

Multiple blood specimens as well as vitreous humor were ob-
tained during autopsy of the decedent. However, the results for
each sample were not presented. The authors state that the concen-
trations reported for clonazepam and oxycodone accurately reflect
antemortem concentrations because femoral blood was used in the
analysis. This may not be the case. Published data demonstrate that
oxycodone concentrations in heart blood may be higher, lower or
roughly the same as femoral blood oxycodone concentrations (3,4).
No reports exist in which human antemortem and postmortem con-
centrations of oxycodone were correlated and no specific conclu-
sions regarding pharmacologic effects can be drawn solely from the
measured concentrations.

The simultaneous abuse of benzodiazepine and opioid medica-
tions is a common toxicologic problem. Pharmacologic depression
of the central nervous system from these medications is well estab-
lished. In fact, this combination of drugs is exploited in conscious
sedation and to induce general anesthesia. Further, it is known that
persons receiving treatment with opioids and benzodiazepines to-
gether can die if improperly managed. However, this represents the
direct result of intended pharmacologic effects of the medications,
not a drug interaction.

The simple effects of each drug alone are easily sufficient to
account for this patient’s demise. This conclusion is supported by
previous publications. Drummer reported nine deaths alleged to be
secondary to oxycodone poisoning (5). All nine cases had other
drugs present in addition to oxycodone including three in which
benzodiazepines were also found. Anderson reviewed 27 cases of
oxycodone deaths determined to be of OxyContin use (3). Six of
the cases also involved benzodiazepines while in only two of the
27 cases oxycodone was the sole medication detected. Two other
cases had oxycodone present in addition to both benzodiazepines
and trazodone.

Finally, the reader should be aware that the statement: “Six billion
prescriptions were written for OxyContin in the year 2000 . . . ” is
incorrect. According to the United States Census Bureau, the pop-
ulation of Earth in the year 2000 was only 6.1 billion people (6).
According to Purdue Pharma, the manufacturer of OxyContin R©,
5,932,981 prescriptions for this drug were written in the year 2000
(7).

We agree that it is likely that the drug ingestions were responsible
for this patient’s death. However, it is not necessary to hypothesize
that a drug interaction occurred. Indeed, the existing data and previ-
ous reports indicate that this is not the case. We believe the readers of
the Journal of Forensic Sciences should not conclude that there is an
established drug interaction between oxycodone and clonazepam.
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