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Transient Low Testosterone Levels After Oral Hydrocodone
May Contribute to Misdiagnosis of Hypogonadism

Harry W. Daniell

Abstract

Alterations in luteinizing hormones and testosterone levels follow-
ing short-acting opioid ingestion are unknown but may assist in the
diagnosis of hypogonadism in opioid consumers. Serial luteinizing
hormones and testosterone values were measured every 2 hours for
10 hours following ingestion of either 0, 5, or 10 mg of hydrocodone
on multiple isolated occasions, and demonstrated testosterone levels
2 and 4 hours after 10 mg ingestion to be 25% lower than those after 0
or 5 mg, with this difference resolving within 8 post-ingestion hours,
indicating that knowledge of recent hydrocodone ingestion may be
valuable in interpreting the significance of low morning testosterone
levels in some patients.
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Introduction

The daily use of sustained-action opioids induces testoster-
one deficiency in a dose-related pattern [1], with morning free
testosterone (FT) and total testosterone (TT) levels averaging
40% lower in men with daily consumption of 20 - 60 metha-
done standard equivalents (MSEs) than in non-opioid consum-
ers [1]. Morning testosterone levels may be temporarily below
normal limits in men without hypogonadism, contributing to
the recommendation that low morning testosterone levels be
interpreted as supporting a diagnosis of hypogonadism only
after confirmation by repeat examination [2].

Recent reports, however, exploring the frequency of
opioid-associated hypogonadism in patients receiving short-
acting opioids [3] or the response to testosterone therapy of
patients with opioid-induced androgen deficiency (OPIAD) [4]
defined hypogonadism by utilizing only a single morning tes-
tosterone measurement.

The 2 - 4 h duration of hydrocodone-induced analgesia [5]
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and the 3.8 - 4.2 h hydrocodone half-life after ingestion of a
single 10 mg dose [6, 7] are compatible with brief duration of
any post-ingestion inhibition of testosterone formation, sup-
porting the possibility that this ingestion shortly before testos-
terone measurement might jeopardize its value in establishing
a diagnosis of hypogonadism.

To aid in defining the duration and intensity of any depres-
sion of morning testosterone levels following the isolated in-
gestion of hydrocodone, we documented these levels on multi-
ple occasions in a 72-year-old man.

Case Report

Luteinizing hormone (LH) and TT levels were measured by
RAI and FT levels were determined by equilibrium dialysis,
each measured at 07:00 and every 2 h thereafter for 10 h, once
weekly, for 22 weeks, in a fasting, apparently healthy 72-year-
old opioid-naive, non-obese, non-diabetic, non-hypertensive,
medication-free man. After each 07:00 sampling, he ingested
either no hydrocodone or a single dose of 5 or 10 mg in a ran-
dom pattern followed by 1 h of fasting.

After ingestion of 5 mg of hydrocodone, FT levels and TT
values were not significantly different from those following no
hydrocodone, each demonstrating a progressive 25% decrease
in a diurnal pattern. Two hours and 4 h after 10 mg ingestion,
however, average FT levels averaged 25% lower than those at
the same interval following 0 or 5 mg (P < 0.001), with two
individual FT measurements falling below the lower normal
limit of our laboratory (50 pg/mL). Eight and 10 h post-in-
gestion, testosterone levels were again not significantly lower
than those following lower doses. The range of FT levels at
each interval since ingestion of each hydrocodone dose was
unrelated to the post-ingestion interval and this range did not
change significantly over the duration of the study. Individual
and average FT values are presented in Figure 1. LH levels
were unrelated to hydrocodone doses or to the interval since
hydrocodone ingestion.

Discussion

Our data strongly support consistent inhibition of testosterone
production in our subject by a single oral 10 mg dose of hy-
drocodone in a pattern most prominent 2 - 4 h post-ingestion
and with resolution of this inhibition largely completed 8 h
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Figure 1. Free testosterone responses to oral hydrocodone followed by a 1 hour fast in an opioid-naive subject. Each symbol
represents an independent observation. Lines indicate average values from observations at each hour.

post-ingestion. These observations are compatible with this
inhibition being induced by serum hydrocodone levels dimin-
ishing in their concentrations during metabolism at its 4 h half-
life, and support a contribution by this inhibition to an inap-
propriate diagnosis of hypogonadism in many of the low-dose
short-acting opioid consumers included in two recent studies
[3,4].

Rubinstein and Carpenter [3] reported the frequency of at
least one morning testosterone level below 250 ng/dL in 35%
of 965 men who had no prior diagnosis of androgen deficiency
and within 90 days following receipt of a 3-month supply of a
daily short-acting opioid, no other opioid has been prescribed.
One milligram of hydrocodone represented one MSE and pre-
scribed daily opioid doses were limited to 20 or fewer MSE
in 25% of subjects and 40 or fewer MSE in 75%. This 35%
frequency was lower than the 57% in 616 men in their study for
whom long-acting opioids had been similarly prescribed in a
daily dose averaging five times as large (150 MSE vs. 30 MSE);
however, no testosterone observations from suitable control
opioid non-consumers were obtained. The number of testoster-
one measurements from which each qualifying level had been
selected and the time of day of any opioid consumption preced-
ing testosterone measurement were also not reported.

Utilizing a similar technique for determining hypog-
onadism, Basaria et al [4] reported results of a placebo-con-
trolled trial including 85 men which was designed to evaluate
the effectiveness among them on the signs and symptoms of
OPIAD during 14 weeks of daily application of 10% testoster-

Articles © The authors | Journal compilation © ] Endocrinol Metab and Elmer Press Inc™

one gel sufficient to raise testosterone levels to normal. Eligi-
bility for their study required only a single morning TT level
under 350 ng/dL preceded by 4 weeks of 20 mg or more of
daily hydrocodone or its MSE. Whether this dose consisted of
short-acting, or sustained-acting opioids, or of a combination
of opioid dosage forms was not reported. The value of their
observations seems limited, however, by multiple factors. The
average MSE consumption of daily completers in their testos-
terone arm was 50% higher than that in the 29 completers in
their placebo arm. Any changes in opioid consumption since
study entry or in the hour of its ingestion were not reported,
but morning testosterone levels had become 450 ng/dL or
higher in the upper quartile of the 29 placebo-treated com-
pleters, indicating the inclusion in this arm of many subjects
who were likely eugonadal at study completion, or who had
decreased their opioid consumption during participation. The
observations also suggest the possibility of inclusion in both
study arms of patients who may have been eugonadal at study
entry.

The observations in our single subject indicate a need for
studies examining the influence of short-acting opioids on tes-
tosterone levels in other subjects of varying age, body mass
index, and general health. They also support the weakness in
the interpretation of morning testosterone levels for the diag-
nosis of clinically relevant hypogonadism in patients whose
recent short-acting opioid ingestion is unknown, and reinforce
the value of multiple testosterone levels measured on different
mornings to help protect men from the hazards of inappropri-
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ate testosterone therapy.
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