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ABSTRACT

Opioid tolerance is a well-established phenomenon
that often occurs in patients taking opioids for the treat-
ment of chronic pain. Typically, doctors need to periodi-
cally elevate patients’ optoid doses in an attempt to man-
age their underlying pain conditions, resulting in
escalating opioid levels with only moderate to negligible
improvement in pain relief. Recently, opioid-induced
byperalgesia has been recognized as a potential form of
central sensitization in which a patient’s pain level

increases in parallel with elevation of bis or ber opioid |

dose. Here, we report a retrospective study of patients
undergoing detoxification from bigh-dose opioids pre-
scribed to treat an underlying chronic pain condition
which bad not resclved in the year prior. All patients were
converted to ibuprofen to manage pain, with a subgroup
treated with buprenompbine during detoxification. Self-
reports for pain scores were taken at first evaluation, fol-
loww-up visits, and termination. Twenty-one of 23 patients
reported a significant decrease in pain after detoxifica-
rion, suggesting that high-dose opioids may contribute to
pain sensifization via opioid-induced byperalgesia,
decreasing patient pain threshold and potentially mask-
ing resolution of the preexisting pain condition.
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INTRODUCTION

Opioid treatment is typically implemented in patients
suffering from chronic pain who have not responded
well to non-narcotic options, and it may also be used to
supplement non-narcotic therapies. One concern with
opioid treatment is the development of tolerance, which
is often reported in patients maintained on opioids over a
prolonged period. This results in the need for increased
doses of opioids in order to achieve a level of pain allevi-
ation comparable to that initially achieved.!® As drug
doses increase, opioid-induced side effects become

f

problematic, as does the potential for physical depend-
ence and opicid abuse.’ Opicid use can also lead to
hyperalgesia, or increased pain sensitivity, leading to the
abnormal perception of pain (allodynia).® Recently,
reports have been made on mechanisms that contribute
to both tolerance and hyperalgesia.

Binding of endogenous opiates such as [D-Ala(2),N-
MePhe(4),Gly-ol(5)]-enkephalin (DAMGQO) to the [ opi-
oid receptor activates G-protein-coupled signaling and
receptor internalization. Signaling is terminated upon
receptor phosphorylation and P-arrestin binding, Once B-
arresting bind, the receptor internalizes and B-arrestin is
removed, allowing the receptor to be returned to the

.plasma membrane for another round of signaling.”®

Tolerance results from excessive stimulation of these
pathways leading to receptor desensitization and an
uncoupling from G protein signaling cascades !
Different agonists have been reported to have differential
effects on this pathway. For example, morphine disrupts
internalization of the receptor entirely.**7 Other clini-
cally used opioids (oxycodone, fentanyl, and
methadone) alter signaling by uncoupling the receptor
from downstream effectors such as cyclic adenosine
monophosphate.’®? Clinically, these molecular mecha-
nisms contribute to the development of tolerance, requir-
ing increased opioid concentrations to maintain signal-
ing.!%2® While tolerance is one unfortunate side effect of
chronic opioid treatment, hyperalgesia is another and
may contribute to pain elevation during prolonged opi-
oid use.

Hyperalgesia is a result of biclogical adaptations that
change pain threshold and increase perceived pain and
which may contribute clinically to tolerance 2!
Hyperalgesia was initially demonstrated in rats when the
U receptor antagonist naloxone was administered after
tolerance had been established. This administration led
to a decrease in latency to tail flick compared to baseline,
revealing an opioid-induced hyperalgesia that could be
blocked using the NMDA antagonist MEB01, implicating
NMDA receptor activation in sensitization.
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