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Abstract

Introduction: Long-term use of narcotics causes hyperalgesia in some patients with an unknown mechanism known as opioid-
induced hyperalgesia (OIH).
Case Presentation: Testosterone was prescribed to a 43-year-old man suffering from the effects of OIH syndrome due to long-term
use of methadone. Testosterone prescription significantly reduced the hyperalgesia.
Conclusions: Testosterone may have a therapeutic value in OIH.
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1. Introduction

Opioids are a category of natural and synthetic prod-
ucts mostly used for ache management and opioid depen-
dency (1). They are powerful analgesics widely prescribed
for the management of acute and chronic pain, and their
use has quickly grown in current years (2). Opioids exert
their analgesic outcomes through binding to opioid recep-
tors in the brain and spinal twine, and are coupled with G-
proteins. This leads to the block of calcium and potassium
channels, which in turn decreases the neuronal excitabil-
ity (1, 3). Opiates potently suppress the hypothalamic-
pituitary-gonadal axis (2).

Testosterone plays a vital role in the development of
male reproductive organs and other sexual traits such as
the growth of body hair, bone, muscle mass (3, 4), and
body composition (4, 5). It also changes the behavior and
life style. Decreased levels of testosterone can result in re-
duced libido, fatigue, reduced muscles mass, osteopenia
(5, 6), diabetes, osteoporosis, and bone loss (3, 4). This syn-
drome is often called opioid-induced androgen deficiency
(OPIAD) (5, 6). Testosterone treatment in men with hypog-
onadism has a therapeutic effect on many male disorders
(6). Another symptom of patients with substance use dis-
orders is hyperalgesia due to the drug abuse and the fac-
tors affecting it (7). Male hypogonadism refers to a condi-
tion in which the body is unable to produce enough testos-
terone (8, 9). Various conditions, such as taking certain

medications and drugs, can reduce testosterone levels in
men (10).

Is pain a unique sensory experience that reflects each
person’s perception of the threat to their health? One of
the factors influencing the tendency to use drugs, espe-
cially narcotics, is pain (9, 10), and in particular chronic
pain. Chronic pain is also very common in people receiv-
ing opioid agonists. This chronic pain during maintenance
therapy with agonists is one of the reasons for increas-
ing the dose of agonists (methadone), which paradoxically
causes progressive pain in patients (11).

Opioid-induced hyperalgesia (OIH) may be a develop-
ment whereby opioids increase patients’ pain sensitivity,
complicating their use in physiological condition (7, 10).
OIH is a paradoxical reaction in which the patient takes
drugs to treat pain but actually becomes more sensitive to
painful stimuli (11). Although very little is known about the
prevalence of OIH (11), it seems to be high among opioid
patients (12). cold pressor test (CPT) is a well-known test
to help identify hyperalgesic patients (12). In this study,
CPT was used to diagnose and follow-up hyperalgesia in pa-
tients. To do the test, a plastic cooler was filled with ice
packs and nearly two-thirds of water. We added crushed ice
to the water to keep the temperature around 2°C, so that
the temperature does not change much when recording
the pain. During the test, the patient was in sitting posi-
tion. He was requested to dip one hand into the water (up
to 1 cm above the wrist), keep the hand open, and not to
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touch any of the ice packs. The amount of time that the pa-
tient can tolerate this situation determines his sensitivity
to pain. This test is used to determine the pain sensitivity
threshold (pain onset time) and pain tolerance (maximum
time the person tolerates) (13, 14).

Possible mechanisms concerned in OIH include in-
volvement of central sensitization with glutaminergic ac-
tivation and genetic mechanisms. The two most widely
used methods for treating these patients are N-methyl-D-
aspartate (NMDA) antagonists and opioid rotation. How-
ever, the diagnostic criteria have not been well defined yet
(11).

2. Case Presentation

Our case was a 43-year-old man holding a high school
diploma with an average height of 171 cm and weight of 85
kg. His personal hygiene was good. He was maintaining
good eye contact. His sitting posture was much relaxed.
The patient was quite motivated to seek treatment.

The patient had a history of using drugs for 20 years
(Figure 1). He started smoking cigarettes and using
cannabis at the age of 19, and stopped using cannabis two
years later. Since he was about 20 years old, he sometimes
took prescription drugs (acetaminophen codeine) due to
pain in the knees. He started using opium at the age of
23. Also, he tried to quit using drugs for six times (detoxifi-
cation without drug methods and using buprenorphine);
the maximum period of not using drugs was three months.
Until five years ago, he used opium and opium juice; then
methadone maintenance treatment was started for him.
According to his self-declaration and clinical tests twice
a month, he had not used opium and its derivatives and
other drugs in the last three years. There was no history of
substance abuse in the patient’s family. Also, in the work-
place, two ill employees used drugs.

Most of the routine tests (CBC diff & LFT) of the pa-
tient were normal except for the reduction of free and
total serum testosterone levels. Then, once a week, 100
mg of testosterone was injected intramuscularly, and this
treatment was continued for three months. During this
period, a monthly CPT was performed, but the amount
of methadone use was not changed. The patient’s testos-
terone level was measured three months later (Figure 2).

The patient’s sexual desire improved, he had more en-
ergy to do daily tasks, and he felt less tired. Hot flashes oc-
curred only once in the last three months. The patient’s
abdominal circumference decreased to 102 cm (he was on
a diet as well), and his testosterone level increased (Figure
2). Without reducing the amount of methadone consumed
by the patient during this period, from the first month on-
wards, the time of feeling the pain and the patient’s max-

imum ability to hold his hand in iced water gradually in-
creased (Figure 3).

3. Discussion

According to some studies, the prevalence of OIH is
related to gender, and somehow it is associated with fi-
bromyalgia. Fibromyalgia is more common in women,
and one of its new treatments is testosterone. There is
evidence that low testosterone levels are associated with
pain (12, 13), and taking testosterone supplements can im-
prove the patient’s condition and pain perception. In our
case, the symptoms were controlled and improved by tak-
ing testosterone and not reducing the dose of narcotics.

At the beginning of the study, the patient’s complaints
included hyperalgesia, decreased libido, failure to orgasm,
decreased energy, difficulty concentrating, hot flashes, and
irritability. Decreased testosterone levels may have been a
factor in the patient’s condition during treatment, which
was largely due to hypogonadism (except for the patient’s
concentration and irritability), especially hyperalgesia. To
the best of our knowledge, no other intervention has been
performed to cure such patients’ hyperalgesia. However, it
is likely that the decrease in the patient’s testosterone lev-
els might be the factor affecting the OIH process.

3.1. Conclusions

Some studies have shown that OIH is not related to the
dose of the narcotics and may result from any dose of opi-
oid. With each dose of opioid, OIH is formed; however, re-
spondents normally managed OIH by opioid dose reduc-
tion, administering a nonopioid adjuvant, or discontinu-
ing opioids (10). Contrary to the evidence showing a link
between testosterone levels and OIH in patients, under-
going maintenance therapy with agonists should be fur-
ther studied. Given that one of the reasons for the unin-
tended increase in the dose of agonist drugs is to treat hy-
peralgesia (14), this case report showed that increasing the
dose of methadone can reduce the level of testosterone
in the blood, and thus increase hyperalgesia in the pa-
tient. Different hypotheses about hyperalgesia caused by
narcotics have not led to a proper solution and treatment
for these patients. In addition, in many patients with OIH,
there is still hyperalgesia even after stopping agonist treat-
ment, which might be due to the inherently low blood
testosterone levels; this pain can also lead to the relapse
of drugs. However, drug use leads to a further decrease
in testosterone in the patient and increases hyperalgesia.
This means that OIH occurs in patients with lower testos-
terone levels, and increased serum testosterone levels can
help treat and improve the patients’ OIH. Further studies
are needed to link serum testosterone levels to OIH.
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Figure 1. Presenting complaints and duration of the symptoms
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Figure 2. Testosterone levels before and 3 months after starting treatment
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Figure 3. Results of cold pressure test
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