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Oxycodone

Pharmacological profile and clinical data in chronic pain management

F. COLUZZI, C. MATTIA

Opioids are widely used as effective analgesic
therapy for cancer pain. Despite years of con-
troversy, their use has been also accepted in
chronic non-cancer pain. Oxycodone alone
and in combination has been used for-over 80
years in the treatment of a variety of pain syn-
dromes. As single agent, the controlled release
(CR) oxycodone's market in the USA grew from
10% in 1996 to 53% in 2000 and it has become
a leading opioid in the United States. Recent
data showed that the fixed-combination oxy-
codone/acetaminophen (5'mg/325 mg) is the
most often prescribed opioid across all the dif-
ferent chronic pain diaghoses. Compared with
morphine, oxycodone has a higher oral bioa-
vailability and is about twice as potent.
Pharmacokinetic-pharmacodynamic data sup-
port oxycodone as-a pharmacologically active
opiod that does/hot require conversion to oxy-
moprhone for pharmacological activity. Seven
studies addressed the safety and efficacy of oxy-
codone forthe treatmént of non-cancer pain
(low back pain, osteoarthritis pain, and pain-
ful diabetic neuropathy). Both immediate relea-
se (IR) and CR oxycodone are equally effective
and safe, Along these trials; mean daily dosage
of oxycodone was approximately 40 mg, with
a’low incidence of intolerable typical opiate
side effects!/In cancer pain, oxycodone can be
considered a valid-alternative to oral morphi-
ne to be used for opioid rotation. No differen-
ce in analgesic efficacy between CR oxycodone
and CR morphine wasfound. Controlled-relea-
se preparations, with along duration of action,
are attractive because they offer the advanta-
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ge of longer dosing intervals and sustained
analgesic effect.

Key—+vords; Oxycodone - Acetaminophen -
Oxymorphone - Non malignat pain - Cancer
pain:

Oxycodone is a strong, semisynthetic,
opioid analgesic, derivative of the opium
alkaloid thebaine. The chemical formula is
14-hydroxy-7,8 dihydrocodeinone. It has
been in use for over 80 years, mainly as the
hydrochloride or terephthalate salt.!
Oxycodone was first introduced in the
United States in fixed combination with ace-
taminophen (APAP), acetylsalicylic acid, or
nonsteroidal anti-inflammatory drugs (NSAIDs).
Thus, for a long time, it has been classified as
a “weak” opioid for mild and moderate pain,
with the same indications as codeine. The
most common formulation have combined
5 mg of oxycodone with 325 mg of APAP.
This formulation has been used for over 20
years with proven efficacy and safety. A
recent American survey, based on record
audits from 12 family medicine practitioners,
assessed the current medical management of
a general population with chronic pain. The
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Figure 1.—The chemical structure of oxycodone.

oxycodone/acetaminophen fixed combina-
tion resulted the most prescribed opioid
(31%) across all the pain diagnoses, whose
most were low back pain.2

However, the fixed combination xvith ace-
taminophen has limited its use in cancerpain
due to the potential toxicity of the nonepicid
component. Acetaminophen, when ‘admini-
strated for long intervals at high doses, has the
potential to result in hepatotoxicity.? Thus,
the maximum recommended dose of aceta?
minophen is 4 000 mg daily. In_fixed com-
binations, 4 000 mg daily-of acetaminophen
corresponds to no,mote than.60 mg daily of
oxycodone.

However, new-_oxycodone/acetami-
nophen formulations with highen amount
of oxycodone (7.5 mg and 10 mig) and lower
amount of~acetaminophen €325 mg). has
been recentlyintroduced,/These new for-
mulations_have been sHown’té be more
effective and safér than the old one by main-
taining the benefit of dual analgesic mecha-
nisms, while reducing| the\total daily dose
ofracetaminhophen.4

Oxycodone is also available as single agent,
in controlled reléase’ (CR) and immediate
release (IR) formulations. Many clinical trials
proved the efficacy and safe of these formu-
lation in both acute and chronic pain. Single-
agent oxycodone can be titrated to analgesic
effective dose, as other opioids, without cei-
ling effects. Moreover, its potency is consi-
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stently higher than that of morphine. For the-
se reasons, oxycodone is better-classified as
a “strong” opioid analgesicagent:

Recently, oxycodone has beén recognized
as an alternative fo_oral’morphine for the
management of acute postoperative and chro-
nic, malignant.and non“malignant, pain.

In the last decade;-it-has become the lea-
ding opioid-in the United States, where the
medical use of opioids increased 400% from
1996 through 2000. Four opioids share the
market: CR and IR morphine, normal release
(NR) hydromorphone, transdermal fentanyl
and CR and IR oxycodone. CR oxycodone's
market sharé grew from 10% in 1996 to 53%
in 2000.5> Howevet, the monthly cost of CR
oxycodene regimen, calculated from avera-
ge wholesale prices, is slightly higher than
transdermal fentanyl and consistently higher
than CR morphine or,methadone.

In Italy, oxycodoné will be available in the
next months as~combined formulation oxy-
codone/dcetaminophen with fixed dose of
acetaminophen (325 mg) and variable doses
of oxycedoné (from 5 mg to 20 mg).

Pharmacological profile

Oxycodone is a pure agonist opioid who-
se.principal therapeutic action is analgesia.
Like all pure opioid agonists, with increasing
doses there is increasing analgesia. There is
no defined maximum dose and the ceiling
to analgesic effectiveness is imposed only by
side effects, such as somnolence and respi-
ratory depression. The precise mechanism of
the analgesic action is unknown. However,
specific central nervous system opioid recep-
tors for endogenous compounds with opioid-
like activity have been identified throughout
the brain and spinal cord and play a role in
the analgesic effects of oxycodone. Pharma-
cological effects of oxycodone include
anxiolysis, euphoria, feelings of relaxation,
respiratory depression, constipation, miosis,
and cough suppression, as well as analgesia.

The chemical structure of oxycodone (14-
hydroxy-7,8 dihydrocodeinone) differs from
that of codeine as oxymorphone differs from
morphine ! (Figure 1).
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Oxycodone is a weak base, with a pKa of
8.5. Its liposolubility and the serum protein
binding (38-48%) is similar to that of morphi-
ne, significantly lower than that of Fentanyl
(85%).7

Oxycodone is well absorbed, when orally
administered. Compared with morphine, it
has a higher oral bioavailability. In humans,
about 60% of an oral dose of oxycodone (ran-
ge from 50% to 87%) reaches the central com-
partment in comparison to a parenteral dose.
This high oral bioavailability is due to the 3-
methoxy substituent (group CH3 at position
3) that prevents extensive first-pass glucuro-
nidation.8 The relative oral bioavailability of
controlled-release to immediate-release oral
dosage forms is 100%.

In normal volunteers, the t1/2 of absorption
is 0.4 h for immediate-release oral oxycode-
ne, whereas controlled release oxycodone
exhibits a biphasic absorption pattern with
2 apparent absorption half-times of’0.6-and
6.9 h, which describes the initial release of
oxycodone from the tablet followed bya pro-
longed release. Indeed, with the controlled-
release oxycodone tablets, 38%-of the avai-
lable dose is rapidly absorbed-with amean
half-life of 37 min, providing a fast onset of
analgesia, within 1 h.9

Food has no significant effect onl the extent
of absorption of oxycodone. However, the
peak plasma concentfation of oxycodone
increased by 25% whenadministeréd with a
high-fat meal .8

Oxycodone is-extensively metabolized and
eliminated/primarily in the urine-as both
conjugated and unconjugated metabolites.

A high portion.of oxycodone is/ metaboli-
zed to'noroxycodone by way of N-demethy-
lation during thé first pass-Noroxycodone is
its-majorcirculating metabolite, With a con-
siderably weaker analgesic effect than oxy-
codonexOxycodone is also O-demethylated
to oxymorphoné, whosepotency has been
estimated to bé apprdximately 14 times that
of oxycodone\ Indeed/oxymorphone is a
known analgesic-that-is marketed in paren-
teral form in the United States. However,
although possessing analgesic activity, oxy-
morphone is present in the plasma only in
low concentrations, after oral administration
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of oxycodone. The correlation between oxy-
morphone concentrations and-opioid effects
was much less than that'seenywith oxycodo-
ne plasma concentrations.Correlations indi-
cate that oxycodone, not.oxymorphone, is
the principal pharmacologically active agent
after oral oxycodone-administration.10 The
extent of oxymorphene-mediated analgesia
could vary because of genetic differences in
cytochrome P45Q activity. Indeed, the for-
mation of éxymorphone, but not noroxyco-
done, is mediated by cytochrome P450 2D6.[11
Oxymgarphone fepresents less than 15% of
the' tatal administered dose. However, this
route of-élirhination may be blocked by a
variety~of drugs (e.g., certain cardiovascular
drugs including amiodarone and quinidine
as well’as polycyelic anti-depressants).

Further metabolism of oxycodone proceeds
by the way of-G-ketoreduction to 6-oxyco-
dol, and Cenjugation with glucuronid acid.

Oxycodoneand its metabolites are excre-
ted primaftily-via the kidney. Approximately
8%-14% of the dose is excreted as free oxy-
codone, up té 50% as conjugated oxycodo-
ne,0% as-free oxymorphone, 14% as conju-
gated oxymorphone, whereas both free and
conjugated noroxycodone have been found
in the urine but not quantified.!

Elimination half time is independent of
dose and route of administration.

The elimination half-life of controlled-relea-
se oxycodone is 4,5 h compared to 3,2 h for
immediate-release oxycodone. Given the
shortness of its half-life of elimination, steady-
state of plasma concentrations are achieved
within 24-36 h of initiation of dosing with
oxycodone controlled-release. A study com-
paring controlled-release and immediate-
release oxycodone showed that the 2 treat-
ments are equivalent for AUC and C,,,.
During titration to obtain stable analgesia,
the absorption profile of CR oxycodone sug-
gests that it may be used as readily as IR oxy-
codone in patients with chronic, moderate
to severe pain.12

Oxycodone has been found in breast milk.
Precautions should be taken for special popu-
lations. The plasma concentrations are only
nominally affected by age, being 15% greater
in elderly as compared to young subjects.
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Female subjects have, on average, plasma
oxycodone concentrations up to 25% higher
than males on a body weight adjusted basis.
The reason for this difference is unknown.

Oxycodone elimination is impaired with
renal failure due to an increased volume of
distribution and reduced clearance. Patients
with impaired renal function (creatinine clea-
rance <60 mL/min) 13 and patients with mild
to moderate hepatic dysfunction 14 show peak
plasma oxycodone and noroxycodone con-
centrations 50% and 20% higher, respectively,
than normal subjects. This is accompanied
by an increase in sedation but not by diffe-
rences in respiratory rate. Both CR and IR
oxycodone doses theoretically need to be
reduced in patients with renal and end-stage
liver diseases.

Oxycodone is a mu- and kappa-opioid
receptor agonist, whereas its metabolite oxy-
morphone is a pure mu-opioid receptor ago-
nist.

The affinity of oxycodone for mu-opioid
receptors is 1/10 -1/40 that of /morphing.!
Studies on rats demonstrated that part of the
antinociceptive effects of /oxycodaene is
mediated by kappa-opioid-_receptors.
Coadministration of sub-antinogiceptive doses
of oxycodone plus mogphing to rats resulted
in high levels of antingciceptive synergy. This
synergistic interaction seems to/require/both
mu and kappa opioid réceptors, although'the
exact cellular mechanisti’is/still unclear.!s

The parenteral~potency of oxycodone is
approximately 0:75 that of parenteral morphi-
ne. In contrast, the relative poteney-of oral
oxycodone is_approximately twice that of
oral motphine.!®.Oral equianalgesic ratio of
oxycodene.to morphine‘range from 1:1 to
1:2.3 as result-af significant inter-individual
differences. The highér oral-intravenous ratio
af oxycodone (0.70) compared with that of
morphine (0.31) reflects the greater oral bioa-
vailability of oxycodohe compared to morphi-
ne.l”

Linear relationships have been detected
between oxycodoene concentration and phar-
macodynamic parameters, such as pupil dia-
meter, respiratory rate, and sedation. Changes
in pupil diameter are the most strongly cor-
related pharmacodynamic parameter with
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oxycodone concentration.!¢ Conversely, no
concentration-effect relationship_has been
detected between the active metabolite oxy-
morphone and the incidence of typical opioid
adverse effects. Moreover, drags that block
CYP2DO0, such ds quinidine, inhibit oxy-
morphone synthesis, but does not alter oxy-
codone analgesia:>

In summary,~pharmacokinetic-pharma-
codynamic data support oxycodone as a
pharmacologically active opiod that does not
require conversion to oxymoprhone for phar-
macologicakactivity.10

Side/effects of oxycodone are typical of
opioidséand similar to those of morphine
except.for/fewer oxycodone-induced hallu-
cinations. The most common side effects are
nausea; constipation, dizziness, pruritus, and
somnolence/ Seme reports suggest that
morphine c¢auses more nausea, while oxy-
codone niore constipation.>

Oxycodone in chronic non-malignant
pain

For2 lpng time, physicians have resisted
using opioid therapy for chronic pain becau-
se_of the concerns of addiction, physical
dependence, and tolerance.!® Moreover, in
the’past, neuropathic pain has been consi-
déred intrinsically refractory to opioid anal-
gesics.

After years of controversies, opioids have
been recognised to have a role also in chro-
nic non-malignant pain to control severe pain
when all the other medical therapies have
been ineffective. Controlled clinical trials
demonstrated that opioids may be effective in
both nociceptive and neuropathic non-cancer
pain.1?

In the last years, in the United States, the
use of long-acting opioid analgesics has con-
sistently increased and oxycodone has beco-
me the most prescribed opioid for chronic
non-malignant pain, particularly for the treat-
ment of osteoarthritis pain and chronic low
back pain. In the year 2000 over 6.5 million
prescriptions of oxycodone were written and
it ranked as the eleventh most prescribed
drug that year.20
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TABLE L.—Oxycodone in chronic non-malignant pain.

COLUZZI

Mean daily

Author (year) Study design Population Comparison dose Results
Jamison RN Randomized Open- Chronic back pain NSAID vs (B)y411mg\ Opioids superior to
1998 23 label Long-term (36 patients) (A) IR oxycodone vs /morphiné\ ‘WSAID

Randomized (B) CR morphine + IR | equivalént | CR  morphine +
oxycodone IR oxycodone supe-
rior to IR oxycodone
Hale ME Active-controlled Chronic back pain CR s IR oxyeodone <40'mg CR and IR compara-
1999 24 Double-blind Cros- (47 patients) ble in efficacy and
sover safety
Typical opiate side
effects
Salzman RT Randomized Chronic low back CR/vs IR/oxycoOdone 40 mg CR and IR compara-
1999 12 pain (57 patients) ble in efficacy, sa-
fety, and ease of ti-
tration
Caldwell JR Randomized Dou- Osteoarthritis pain_CR oxycodone vs 40 mg CR oxycodone or
1999 25 ble-blind Placebo- (107 pts) IR" oxycodone / + IR  oxycodone +
controlled APAP APAP
us placebo superior to placebo
Roth SH Randomized Dou- Osteoarthritis pain CR oxycodgne vspla- 40 mg CR oxycodone 20 mg
2000 26 ble-blind Placebo- (133 pdtients) cebo superior to placebo
controlled
Watson CP Randomized Dou- Neurepathic pain (45 CR oxycodone wspla- 40+18.5 mg Typical opiate side
2003 27 ble-blind Placebo- patients) cebo effects
controlled  Cros- CR oxycodone is
sover effective and safe
Gammaitoni AR Prospective Open- “Chronic”low back Fixed-dose combina- Oxy/APAP Fixed-dose combina-
200 34 label pain(33 patients) tion-Oxy/APAP 24.6/975mg tion Oxy/APAP is

2.5-10/325 mg effective in pain re-
lief
Safe and well tolera-
ted

A recent survey on. 090 patients-suffering
from chronic non-malignant pain, in treat-
ment with leng-term opioids (oxycodone
hydrochloride ~or/ fentanyl transdermal
system), revealed that hore’than 60% of
patients received oxycodene and the median
daily dose was 80 mg. Interestingly, most of
patients used long-acting opioids in a manner
that.is inconsistent with the standard recom-
mendatign in the mahufacturers' prescribing
information. GR 6xycodone HCI was taken
a median of 3 tablets per day, whereas tran-
sdermal fentanyl.was‘kept on the skin, on
average, for 2.5 days.2!

One of the concerns about chronic opioid
therapy is the risk of adverse cognitive and
psychomotor effects. The performance of

Vol. 71, N. 7-8

everyday tasks, such as routine work duties
and safe car driving, could be worsened by
opioid effects. Recent findings suggested that
nor oxycodone with acetaminophen neither
transdermal fentanyl impair cognitive ability
or psychomotor function, in patients under
long-term treatment.22

Beside the concerns about their safety, also
the efficacy of long-term opioids in chronic
non-malignant pain has been quested.

Seven studies are currently available in the
literature that addressed the safety and effi-
cacy of oxycodone for the treatment of non-
cancer pain (Table D).4 12, 23-27

All of these studies demonstrated that oxy-
codone was effective in relieving chronic
non-malignant pain.
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Four of these studies 4 12.23.24 | have been
conducted on patients suffering from low
back pain. This is one of the most common
pain complaints that has disabled an estima-
ted 7 million Americans and accounts for
more than 8 million physician visits yearly in
the US.2

In chronic low back pain, oxycodone, at
mean daily dose of 40 mg, was shown to be
superior to NSAIDs.23 CR oxycodone ql12h
was comparable to IR oxycodone qid in effi-
cacy and safety in patients with chronic low
back pain; 91% of patients were titrated to
stable pain control with an average daily oxy-
codone dose of 40 mg. Typical opioids side
effects were reported in 89% of patients
during titration. The most common side
effects were constipation, nausea, pruritus,
somnolence, and dizziness. The incidence of
side effects was similar in both CR and IR
oxycodone group, and declined over the
time.24 Another study was conductgd on-57
patients with stable chronic moderate-totseve-
re low back pain to evaluate the efficacy Of
CR oxycodone vs IR oxycodone during'titra-
tion to stable pain. Usually, IR fermulations
are suggested during titration to-stable’anal-
gesia. However, this study did\not show sta-
tistically significant differences in percenta-
ge of patients successfully titrated and mean
time to obtain stable pain-control between
the two groups. The/résults-suggest that-CR
oxycodone can beusedas peadily as$\IR-oxy-
codone during titration phase.12 Finally,~a
recent study of Gammaitoni et gl +evaluated
the analgesic efficacy ©Of the new-combina-
tions oxyecodone/acetaminophen with increa-
sed dosé of oxycodone (7,5 and 10 mg) and
stable”dose_of ~acetaminephen/(325 mg).
These formulations reduce-the risk of hepa-
totexicityracetaminophen-related, but main-
tain the double-analgesic mechanism of the
combination therapy. These/new formula-
tions were effective in the treatment of mode-
rate-to-severe chronic low back pain, with a
mean daily dose of 24.6/mg oxycodone/975
mg APAP. A total'ef 67% of patients were titra-
ted to optimal pain using t.i.d. dosing. These
results suggest that combination of an opti-
mum dose of APAP with oxycodone can pro-
duce additive analgesic effect.4
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CR and IR oxycodone, formulations have
been studied also in osteoarthritis pain.2s, 26
Osteoarthritis is one of\the most common
joint disorders. Radiographic/evidences of
disease are present in 80%.0f the population
by age 75 years. (More than 20 million
Americans with osteoarthritis experience pain
from the disease.28

Both CR oxyeodone q12h and IR oxyco-
done/acetaminophen/qid seem to be effective
and safe'for patients with osteoarthritis pain.
Both forms previde better analgesia than pla-
cebg and imprégved quality of sleep. Mean
daily/dosage, of oxycodone was about 40
mg.2

CR oxygodone therapy has been studied
also forlong-term therapy (6 months). It pro-
vided.sustainedyanalgesia, with a typical
opiojd side effec¢t profile, during both short-
and long-tefm/treatment of moderate to seve-
re’osteoarthritis pain/Pain relief was accom-
panied by significant reduction in the inter-
ference of pain with mood, sleep, and enjoin-
mentof lifej.and by significant improvement
in-quality-of sleep. During long-term treat-
ment,/the-mean daily dose remained stable at
approximately 40 mg and also the disconti-
nuation rate was similar (52.6% in the double-
blind zs 56.6% in the long-term trial).26

The only randomized controlled trial on
nevropathic pain has been conducted on 45
patients with painful diabetic symmetrical
distal sensory neuropathy.2” Up to 50% of
patients with diabetes mellitus develop
peripheral neuropathy of whom 10% expe-
rience pain. CR oxycodone, at mean daily
dose of 40 mg, was effective and safe for the
management of patients with diabetic neu-
ropathic pain and improved their quality of
life. Oxycodone was superior to placebo and
significantly affected most of the SF-36 items,
by showing favourable outcomes for all
domains. In this study, acetaminophen 325-
650 mg q4-6h has been used as rescue medi-
cation for breakthrough pain.?’

In conclusion, the evidence support the
use of oxycodone for the management of
chronic non-malignant pain, especially when
pain has not responded adequately to other
interventions. Along all these studies, total
daily dose of 40 mg provided adequate anal-
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gesia in most of treated patients, with a low
incidence of intolerable typical opiate side
effects.

Oxycodone in cancer pain

Opioids are frequently used in the treat-
ment of moderate and severe cancer pain,
according to the World Health Organization
(WHO) analgesic stepladder. Morphine is the
opioid of first choice. It is the standard opioid
analgesic against which others are compared.
It is the most widely available opioid in a
variety of formulations. Oral medication
should be used as the first line approach in
most patients when initiating analgesic the-
rapy. Titration is required at the beginning of
the opioid therapy to individualize the dose
for the single patient, and may be required
periodically because of the natural history of
the primary disease or the development-of
tolerance. Two types of formulation ate requi-
red: normal release for dose titration and slow
release for maintenance treatment, According
to the European Association Palliative Care
(EAPC) recommendations, oxycodone, if avai-
lable in both normal and modified release, is
an effective alternative to morphine.2

Four studies 12 3032 compdred the safety
and efficacy of CR oxycodene with IR oxy-
codone in cancef pain/ All these studies
showed no significant differénces in‘analge-
sic effect and patient acceptance between IR
and CR oxycodone. Patients weyé easily.con-
verted from IR to CR Oxycodone-and vice-
versa.32 Adverse effects suchas nausea, Som-
nolence{ dizziness, constipation,)pruritus, and
headache were reportedin both treatment
groups without/statistically-significant diffe-
rences: However, in the-a-trial conducted in
164 cancer patients, fewer) adverse events
were reported with CR than with IR oxyco-
done.~The frequency of headache and
gastrointestinal adverse)effects was signifi-
cantly lower with~CR oxycodone than with
IR oxycodone.30

Mean daily oxycodone dosage was simi-
lar between CR (104 to 114 mg) and IR (113
to 127 mg) formulations, but consistently
higher than that in non-malignant pain
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trials.12-30 One patient discontinued treatment
while taking IR oxycodene 360-mg/day, due
to unacceptable delirium with upward titra-
tion.12

Time to obtain/stable analgesia was not
significantly different in patients receiving
the CR and IR formulations of oxycodone
(1.6 vs 1.7 days), confirming the idea that the
convention of determining CR opioids dosa-
ges by first using\IR-férmulations to titrate to
stable pain may be unnecessary when CR
oxycodone is-used.12

Morgover, when patients were switched
from 4ixed-combination products (i.e. oxy-
codone/APAP 5 mg /325 mg) to single-entity
therapy, without any supplemental medica-
tion, their discontinyation rate was directly
proportional tg the pre-trial doses of analge-
sics. These results.suggest that the non-opioid
component iryfixed=combination products is
art important considération in the analgesic
therapy of cancer patients when switching
to single-éntity dosage forms. Patients can
be convertéd to’CR oxycodone using a dose
roughly equivalent to the previous opioids
dose’in the fixed-combination products. The
non-opioid analgesic component can be con-
tinued regularly around the clock and inde-
pendently titrated as necessary.3!

Seven randomized clinical trials 17,3338 com-
pared the efficacy of CR oxycodone with
other long-acting opioids. Six of them com-
pared CR oxycodone with CR morphine;!7.
33-37 one of them with hydromorphone 38
(Table II).IZ, 17, 30-38

Despite pharmacokinetic and pharma-
codynamic distinctions, no differences in
analgesic efficacy between CR oxycodone
and CR morphine were found.33-35> However,
the decrease in pain intensity correlated more
strongly with oxycodone concentrations than
with morphine concentrations.3s

When intravenously administered, the dose
of oxycodone hydrochloride needed was 30%
higher than that of morphine.!” Instead, when
orally administered, as result of its higher
bioavailability, oxycodone has twice the
potency of oral morphine on a milligram
basis, with equivalent analgesic efficacy. The
recommended conversion ratio for oral oxy-
codone to oral morphine is 1:2 mg. However,
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TaBLE IL.—Oxycodone in cancer pain.
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Author s ; . ults
(year) Study design Population Comparison Results
Kaplan R Randomized  Cancer pain IR us CR oxycodone CR and IR oxycodone comparable in efficacy.
1998 30 Doule-blind (164 patients) Significantly fewer adversé everits with CR
Multicentre
Parris WC Randomized  Cancer pain IR s CR oxycodone IR oxycodone slightly superior to CR oxycodone in
1998 31 Doule-blind (111 patients) efficacy. No difference-in"adverse events

Salzman RT

Multicentre
Parallel-group

Randomized

Cancer pain

IR vs CR oxycodone

1999 12 controlled (48 patients)
Stambaugh JE Randomized  Cancer pain IR us CR oxycodone
2001 32 controlled (30 patients)

Doble-blind
Kalso E Randomized  Cancer pain  Oxycodone vs
1990 17 controlled (20 patients) morphine

Double-blind

CR oxyeodonge vs CR

CR oxycedone vs CR

CR oxycodone vs CR

CR oxycodone ws CR

Heiskanen T Crossover Cancer pain
1997 33 Randomized (32 patients) morphine
controlled
Double-blind
Bruera E Randomized  Cancer pain
1998 34 controlled (101 patients) \morphine
Mucci- Randomized  Cancer pain
LoRusso P controlled (45 patients)\ morphine
1998 35 Double-blind
Lauretti GR Randomized  Cancer pain
2003 36 controlled (26patients). morphine

Heiskanen T

Randomized

Cancer/pain

CR oxycodone vs CR

CR oxycodone vs'CR

2000 37 controlled (45 _patients) morphine
Hagen NA Doule-blind” /' Caneer-pain
1997 38 Crossover (44 patients)  hydromorphoné

CR/And IR comparable in efficacy, safety, and ease
oftitration

CR andIR comparable in efficacy and safety

No major differences in analgesia and side effects.
Hallu¢inations only with morphine

Comparablé analgesia Vomiting more frequent with
morphiné and coenstipation more common with oxy-
codoné

No significant differences in efficacy, preference, or
ddverse effects between CR oxycodone and CR
morphine

Similar analgesic efficacy and adverse effects Hal-luci-
fations onhly with CR morphine Lower incidence of
itehing/and scratching with CR oxycodone

Combination of oxycodone and morphine resulted
inless escape doses consumed

Both opioids provide adequate analgesia

No significant differences in analgesia, sedation,
nausea, or patient preference. Hallucinations only
with CR hydromorphone

this ratio can notbe considered-a fixed.wile.
Some cljhical experiences support|the use of
2:3 ratio of oxycodone to/ morphine. In this
study, indeed, the mean daily dose of CR
oxycodone, at the end of titration to obtain
stable analgésia, was 123 mg)compared to
180 mg-of/CR morphine:33’Others, instead,
observed’a median oral-exycodone/morphi-
ne dose ratio of 175 and a maximum of 2.3.34
Finally, somebody supports the use of 1:1
mg conversion ratio for oral oxycodone and
oral morphine, which represents a 3:1
potency ratio of oral oxycodone to parente-
ral morphine.3?

Some reports suggest that oxycodone could
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offer advantages over morphine in renally-
impaired patients. In these patients, the
increase in the half-life elimination is lower
with oxycodone than with morphine.3s
Related to side effects, there were no major
differences between these 2 opioids. Typical
opioids adverse experiences were reported in
both groups. One study reported a statistical-
ly significant (P<0.04) lower frequency of
itching and scratching with CR oxycodone
than with CR morphine.? In 2 studies, hallu-
cinations were reported only with CR morphi-
ne.l7. 35 Another study showed a similar fre-
quency of adverse effects with the 2 drugs,
but vomiting was associated more frequently
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(P<0.01) with CR morphine, and constipation
was significantly (P<0.01) more common with
CR oxycodone.33 This finding about consti-
pation has not been shown in other studies.
According to other authors, incidence of nau-
sea and vomiting were significantly (P<0,05)
lower in patients receiving oxycodone, com-
pared to those receiving morphine.36

The acceptability of therapy rated by the
patients showed no differences between the
2 opioids.33, 34, 36

When co-administrated in rats, subantino-
ciceptive doses of oxycodone and morphi-
ne resulted in synergistic levels of antinoci-
ception.’> In cancer patients, the combina-
tion of morphine and oxycodone significan-
tly reduced the number of escape doses of
IR morphine, which was 38% higher in
patients receiving morphine only.36

In conclusion, CR oxycodone is as safe and
effective as CR morphine in the treatment of
chronic cancer-related pain, and théir com-
bination may result in a better analgesia-pro-
file.

Finally, one double blind crossover study,
comparing CR oxycodon¢ —and hydro-
morphone, showed no significant differen-
ces between treatments in analgesic efficacy,
or side effects. However, 2/patients;in the CR
hydromorphone group-experienced halluei-
nations, but none did in the CR oxycodone
group.38

Conclusions

IR and CRoxycedone are’equally effecti-
ve in thé treatment/of pain’add) have similar
adverse-effect profiles. CR-preparations with
a long duration-of action-are attractive becau-
sesthey offer the advantage of\longer dosing
intervals, which results\in sustained analge-
siceffect and greaterconvenience. CR oxy-
codone provides a rational alternative to CR
morphine for the management of moderate
to severe chronic pain.

Mean limitations of the analyzed trials are
the short duration of the studies and the
subjectivity of the measures used for pain
and daily activity levels.

Further studies are warranted to define the
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long-term impact of opioid therapy in can-
cer and non-cancer pain patients.

Riassunto

Ossicodone: profilo farmacologico e dati clinici nel
trattamento del dolore cronico

Gli oppioidi seno ampiamente usati come effica-
ce terapia analgesica.nel dolore di tipo oncologico.
Nonostante anni di controversie, il loro utilizzo & sta-
to accettdtoanche nel trattamento del dolore non
oncologico. L'ossicodone da solo o in combinazio-
ne ¢ statg usato per/oltre 80 anni per il trattamento di
varijé sindromi dolorose. Negli Stati Uniti, il mercato
dell'ossicodgne; come singolo agente, ¢ passato dal
10%nel 1996/al 53% nel 2000, diventando cosi l'op-
pioide pit yenduto. Recenti dati hanno rilevato che
la ‘eombinazione ossicodone/paracetamolo (5 mg/325
mg)etrd gli oppioidi-la‘formulazione pit prescritta
in tutte le sindsémi/dolorose croniche. Rispetto alla
motfina, l'ossicodone-ha una maggiore biodisponi-
biljta orale e*una potenza doppia. I dati farmacoci-
netici e fagmacedinamici’supportano l'ipotesi che 'os-
sicodone sia essostesso un oppioide farmacologica-
mente Attivo, senza necessita di conversione in 0ssi-
morfone. Sett¢ studi confermano la sicurezza e 1'effi-
cacia-dell'ossicodone per il trattamento del dolore
cfonico” non~oncologico (low back pain, dolore
osteodrtritico, e neuropatia diabetica dolorosa).
L'ossicodone a rilascio immediato (IR) e controllato
(€R) sono’egualmente efficaci e sicuri. In questi stu-
di.il'dosaggio medio giornaliero di ossicodone € sta-
to dicirca 40 mg, con una bassa incidenza di effetti
collaterali tipici degli oppioidi. Nel dolore da cancro
I'ossicodone puo essere considerato una valida alter-
nativa alla morfina orale nella rotazione degli oppioi-
di. Non ¢ stata riscontrata alcuna differenza tra CR
ossicodone e CR morfina. Le preparazioni a rilascio
controllato, con una lunga durata d'azione, sono inte-
ressanti perche offrono il vantaggio di intervalli tra
le dosi pit lunghi e prolungato effetto analgesico.

Parole chiave: Ossicodone - Paracetamolo - Ossimor-
fone - Dolore cronico non oncologico - Dolore onco-
logico.
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