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Postmortem Oxycodone and Hydrocodone

Blood Concentrations

ABSTRACT: Thereislimited data on postmortem oxycodone concentrations, consisting of three published reports with atotal of 11 cases, many
of which were polypharmacy cases. Thisreport presents the results of areview of autopsy and coroner’ s reports from 10 counties for the years 2000
and 2001 to locate cases with oxycodone or hydrocodone exposure as aleading cause of death. Eighty-eight cases were located. Twenty-four deaths
were attributed to oxycodone alone. Mean and median postmortem oxycodone blood concentrations were 1.23 mg/L and 0.43 mg/L, respectively.
The range was 0.12 to 8.0 mg/L, with 13 cases (54%) =0.5 mg/L. Seventeen deaths were attributed to hydrocodone alone. Mean and median post-
mortem hydrocodone blood concentrations were 0.53 mg/L and 0.40 mg/L, respectively. Therangewas 0.12to 1.6 mg/L, with 11 cases (65%) =0.5
mg/L. There were seven cases where the cause of death was attributed to the effects of a combination of hydrocodone and oxycodone. Mean oxy-
codone and hydrocodone blood concentrations were 0.34 mg/L and 0.14 mg/L, respectively. Forty casesinvolved polysubstance overdoseswith sig-
nificant involvement of other drugs and ethanol. Mean oxycodone and hydrocodone blood concentrations were 0.18 mg/L and 0.29 mg/L, respec-
tively. The list of other substances involved was extensive but included ethanol, amitriptyline, methadone, codeine, propoxyphene, and
acetaminophen. Thefindings of this study report oxycodone values associated with afatality at blood concentrations lower than previously reported.
This may represent enhanced information because of the larger sample group. Hydrocodone val ues associated with a fatality were similar to previ-

ously published values.
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Thereislimited data on postmortem oxycodone concentrations.
Published reports consist of ten cases al with polypharmacy in-
volvement (1,2). The mgjority of these cases were published before
the marketing of Oxycontin®, a popular sustained-release form of
oxycodone widely abused in our region. Baselt references six cases
from unpublished communications with postmortem oxycodone
concentrations. However, he provides very limited supporting data
(3). Additionally, thereislimited data on postmortem hydrocodone
concentrations. Data from eleven cases are available but half of
these are unpublished communications (4—7). In response to this
limited data, areview of al fatalities involving oxycodone and/or
hydrocodone in aten county area was undertaken.

M ethod

All death records from ten counties were reviewed to locate and
select any cases that involved oxycodone or hydrocodone on the
postmortem toxicology report. All selected casesthen had their au-
topsy and coroners report reviewed in conjunction with the post-
mortem toxicology report to evaluate cause of death and potential
involvement of oxycodone or hydrocodone. All postmortem toxi-
cology evaluations were performed at the same state public health
department laboratory. All postmortem blood concentrations were
confirmed by gas chromatography. Metabolite concentrationswere
not reported. The study involved deaths occurring over the two-
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year period: January 1, 2000 through December 31 2001. Thereis
very limited information published on postmortem redistribution
of oxycodone or hydrocodone, with only a single patient (n = 1)
evauated for both oxycodone and hydrocodone (8). The report
from these single patient samples showed a ratio of heart blood
concentrations to femoral blood concentrations for hydrocodone
and oxycodone as 1 and 3, respectively. Blood samples for the
cases reported here were drawn from a peripheral site, within one
day of death. The volume of distribution of oxycodoneis 2 L/kgto
2.5 L/kg in both adults and children (9-11) The elimination half-
lifeisfrom 2.6 to 5.4 h, but may be prolonged in uremic patients (9,
11-13). An elimination half-life for hydrocodoneis reported as 3.8
h (14).

Results

Eighty-eight cases were located in which oxycodone and/or hy-
drocodone played a primary or a significant role in the cause of
death. The reason for exposure in these cases was drug abuse (n =
38, 43%), suicide (n = 22, 25%), therapeutic misadventure (n =
15, 17%), reason unclear (n = 11, 13%) and other (n = 2, 2%).
Sixty-three (72%) were male. Age ranged from 19 to 79 years of
age, with amean of 39 yrs (+ 10.9). All 88 cases were discovered
infull arrest.

Twenty-four deaths (27%) were attributed to oxycodone aone.
There were no drugs other than oxycodone and no volatileslocated
in postmortem analysis and no history to indicate other drugs or
volatiles would be involved. The mean and median postmortem
oxycodone concentrations were 1.23 mg/L and 0.43 mg/L, respec-
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TABLE 1—Oxycodone postmortem concentrations by reason of

exposure.
Number Mean Median Range
Reason of Cases (mg/L) (mg/L) (mg/L)
Drug abuse 10 0.45 0.3 0.12t0 0.9
Therapeutic 4 0.42 0.35 0.16t00.93
misadventure
Suicide 5 39 25 0.6t08.0
Other/unclear 5 0.7 0.28 0.17t0 1.6

TABLE 2—Hydrocodone postmortem concentrations by reason of

exposure.
Number Mean Median Range
Reason of Cases (mg/L) (mg/L) (mg/L)
Drug abuse 7 0.63 0.47 0.12t0 1.6
Therapeutic 3 0.32 0.32 0.32t00.33
misadventure
Suicide 4 0.7 0.7 0.4t01.0
Other/unclear 3 0.34 0.34 0.26t00.42

tively. The range was 0.12 to 8.0 mg/L, with 13 cases (54%) =0.5
mg/L. Therewasasignificant differencein postmortem blood con-
centrations based on the reason for exposure, with suicide cases
having the all the blood concentrations =1.0 mg/L (Table 1).

Seventeen deaths were attributed to hydrocodone aone. There
were no drugs other than hydrocodone and no volatiles located in
postmortem analysis and no history to indicate other drugs or
volatileswould beinvolved. The mean and median postmortem hy-
drocodone concentrations were 0.53 mg/L and 0.40 mg/L, respec-
tively. Therangewas 0.12 to 1.6 mg/L, with 11 cases (65%) =0.5
mg/L. There was no significant difference in postmortem blood
concentrations based on the reason for exposure (Table 2).

There were seven cases where the cause of death was attributed
to the effects of a combination of hydrocodone and oxycodone.
Mean oxycodone and hydrocodone concentrations were 0.34 mg/L
and 0.14 mg/L, respectively.

Forty cases involved polysubstance overdoses with significant
involvement of other drugs and ethanol. Mean oxycodone and hy-
drocodone concentrations were 0.18 mg/L and 0.29 mg/L, respec-
tively. The list of other substances involved was extensive but in-
cluded ethanol, amitriptyline, methadone, codeine, propoxyphene,
and acetaminophen.

Discussion

Unintentional death and intentional death involving oxycodone
and hydrocodone may be more common than previously docu-
mented. This study reports oxycodone values associated with a
fatality at blood concentrations lower than previously reported.
This may represent enhanced information because of the larger
sample group. The groups with the lower postmortem blood con-
centration values were only slightly above what would occur af-
ter ingestion of one of the larger doses available of Oxycontin®.
Oxycontin® is available in 10 mg, 20 mg, 40 mg, and 80 mg dose
tablets. Twenty milligrams of oxycodone in a 70-kg patient will
produce a blood concentration of approximately 0.02 mg/L (15).
The therapeutic window is extremely narrow when using these
large dose tablets. An adult patient on chronic oxycontin® therapy
might risk serious consequences with the addition of a single ex-
tra40 mg or 80 mg tablet on top of their regular regimen. A small

child would potentially be at risk with the ingestion of any of the
oxycontin® tablets. Ingestion of a single 20 mg tablet in a 12 kg
toddler would produce an estimated blood concentration of ap-
proximately 0.11 mg/L: very near the lower range associated with
fatalities.

Olkkolaet a., suggested that, in children, oxycodone appears to
have a more potent respiratory depressant effect than comparable
analgesic doses of other opioids (10). However, review of our data
in adults dose not reveal any significant difference in the post-
mortem blood values of oxycodone and hydrocodone associated
with afatality.

Oneissue of concern isthe portion of fatalities attributed to ther-
apeutic misadventure. In both oxycodone and hydrocodone, it was
16 to 17% of the fatalities: one out of every six cases. Thisis an
area for possible education efforts to both physicians and patients,
that advancement to supra-therapeutic doses, however well inten-
tioned by the patient, may carry agraverisk.

Hydrocodone postmortem concentrations associated with a fa-
tality were similar to published values as well as those of oxy-
codone reported here. In cases involving both oxycodone or hy-
drocodone, a majority of cases had blood concentrations
=0.12mg/L and =0.5mg/L.

Conclusion

This study reports oxycodone val ues associated with afatality at
blood concentrations|ower than previously reported. Thismay rep-
resent enhanced information because of the larger sample group.
Hydrocodone values associated with afatality were similar to pub-
lished values.
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