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All day. Every day.

Please visit us at www.avinza.com.

Important Safety Information

AVINZA® capsules are a modified-release formulation of morphine sulfate indicated
for once-daily administration for the relief of moderate to severe pain requiring
continuous, around-the-clock opioid therapy for an extended period of time. AVINZA®

CAPSULES ARE TO BE SWALLOWED WHOLE OR THE CONTENTS OF THE CAPSULES
SPRINKLED ON APPLESAUCE. THE CAPSULE BEADS ARE NOT TO BE CHEWED, CRUSHED,
OR DISSOLVED DUE TO THE RISK OF RAPID RELEASE AND ABSORPTION OF A
POTENTIALLY FATAL DOSE OF MORPHINE. PATIENTS MUST NOT CONSUME ALCOHOLIC
BEVERAGES WHILE ON AVINZA® THERAPY. ADDITIONALLY, PATIENTS MUST NOT USE
PRESCRIPTION OR NONPRESCRIPTION MEDICATIONS CONTAINING ALCOHOL WHILE ON
AVINZA® THERAPY. CONSUMPTION OF ALCOHOL WHILE TAKING AVINZA® MAY RESULT IN
THE RAPID RELEASE AND ABSORPTION OF A POTENTIALLY FATAL DOSE OF MORPHINE.

The most common serious adverse events reported with administration of AVINZA® were
vomiting, nausea, death, dehydration, dyspnea, and sepsis. (Deaths occurred in patients
treated for pain due to underlying malignancy.) Serious adverse events caused by
morphine include respiratory depression, apnea, and to a lesser degree, circulatory
depression, respiratory arrest, shock and cardiac arrest.
AVINZA® is contraindicated in patients with known hypersensitivity to morphine,
morphine salts, or any components of the product. AVINZA®, like all opioids, is
contraindicated in patients with respiratory depression in the absence of resuscitative
equipment and in patients with acute or severe bronchial asthma.
AVINZA®, like all opioids, is contraindicated in any patient who has or is suspected of
having paralytic ileus.
Morphine should be used with extreme caution in patients with chronic obstructive
pulmonary disease or cor pulmonale and in patients having a substantially decreased
respiratory reserve (eg, severe kyphoscoliosis), hypoxia, hypercapnia, or pre-existing
respiratory depression. In such patients, even usual therapeutic doses of morphine may
increase airway resistance and decrease respiratory drive to the point of apnea.
AVINZA® is NOT intended for use as a prn analgesic. The safety and efficacy of using
AVINZA® in the postoperative setting has not been evaluated. AVINZA® is not indicated
for postoperative use. If the patient has been receiving the drug prior to surgery,
resumption of the pre-surgical dose may be appropriate once the patient is able to take 
he drug by mouth. 

Physicians should individualize treatment, moving from parenteral to oral analgesics 
as appropriate. (See American Pain Association guidelines.) Morphine sulfate is a
Schedule II controlled substance that can be abused in a manner similar to other legal 
or illegal opioids.
AVINZA® should be administered cautiously and in reduced dosages in patients with
severe renal or hepatic insufficiency, Addison’s disease, hypothyroidism, prostatic
hypertrophy, or urethral stricture, and in elderly or debilitated patients.
Patients must not consume alcoholic beverages while on AVINZA® therapy.
Additionally, patients must not use prescription or nonprescription medicine
containing alcohol while on AVINZA® therapy. Consumption of alcohol while taking
AVINZA® may result in the rapid release and absorption of a potentially fatal dose 
of morphine.

The daily dose of AVINZA® must be limited to a maximum of 1600 mg/day. AVINZA®

doses of over 1600 mg/day contain a quantity of fumaric acid that has not been
demonstrated to be safe, and which may result in serious renal toxicity 
(see WARNINGS).

The 60-, 90-, and 120-mg capsules are for use only in opioid-tolerant patients.

For additional Important Safety Information, please see brief summary of full 
Prescribing Information on adjacent page. For questions regarding AVINZA®, 
please call the AVINZA® Information Service at 1-888-8-AVINZA or visit us on the web 
at www.avinza.com.

References: 1. Rauck RL, Bookbinder SA, Bunker TR, et al. The ACTION study: a randomized, open-
label, multicenter trial comparing once-a-day extended-release morphine sulfate capsules
(AVINZA®) to twice-a-day controlled-release oxycodone hydrochloride tablets (OxyContin®) for the
treatment of chronic, moderate to severe low back pain. J Opioid Manag. 2006;2:155-166.  
2. Caldwell JR, Rapoport RJ , Davis JC, et al, for the Avinza™ TRG004-04 Study Group. Efficacy and
safety of a once-daily morphine formulation in chronic, moderate-to-severe osteoarthritis pain: 
results from a randomized, placebo-controlled, double-blind trial and an open-label 
extension trial. J Pain Symptom Manage. 2002;23:278-291. 3. Rauck RL, Bookbinder SA, Bunker
TR, et al. A randomized, open-label, multicenter trial comparing once-a-day AVINZA® (morphine
sulfate extended-release capsules) versus twice-a-day OxyContin® (oxycodone hydrochloride 
controlled-release tablets) for the treatment of chronic, moderate to severe low back pain: 
improved physical functioning in the ACTION trial. J Opioid Manag. 2007;3:35-43.

For patients with chronic, moderate to severe pain

True, 24-hour pain control with QD dosing 
helps patients get back to active living1

• Sustained 24-hour pain control day after day, 
week after week1,2

• 49% mean reduction in daily pain scores at 
end of titration1

• Consistent improvement in physical and 
social functioning3

• Improved quality and duration of sleep1,2

• 30 days = 30 doses 

More time with friends

AVINZA is a registered trademark of King Pharmaceuticals Research and Development, Inc., 
a wholly owned subsidiary of King Pharmaceuticals®, Inc.
Copyright © 2007 King Pharmaceuticals®, Inc.  All rights reserved.  AVI4655  Printed in the U.S.A.  04/2007
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For the sudden strike of
breakthrough pain (BTP)
in patients with cancer,

Around-the-Clock
Medication

Time

Persistent Pain

Breakthrough
Pain

Optimize onset
with FENTORA

FENTORA optimizes onset of relief

PHYSICIANS AND OTHER HEALTHCARE PROVIDERS MUST BECOME FAMILIAR WITH THE IMPORTANT WARNINGS IN THIS LABEL.

For more information about FENTORA, please call Cephalon Professional Services and Medical Information at
1-800-896-5855 or visit www.FENTORA.com

Serious adverse events associated with all opioids are respiratory depression (potentially leading to apnea or respiratory arrest), circulatory
depression, hypotension, and shock. All patients should be followed for symptoms of respiratory depression.
The most common (≥10%) adverse events observed in all FENTORA clinical trials were nausea, dizziness, vomiting, fatigue, headache,
constipation, somnolence, anemia, dehydration, and application site abnormalities. Application site reactions tended to occur early in
treatment, were self-limited, and resulted in treatment discontinuation for only 2% of patients. Most side effects were mild to moderate in
severity. No attempt was made to correct for concomitant use of around-the-clock opioids or cancer-related symptoms.

Please see boxed warning and brief summary of prescribing information on adjacent pages.

FENTORA contains fentanyl, an opioid agonist and a Schedule II controlled substance, with an abuse liability similar to other opioid analgesics.
FENTORA can be abused in a manner similar to other opioid agonists, legal or illicit. This should be considered when prescribing or dispensing
FENTORA in situations where the physician or pharmacist is concerned about an increased risk of misuse, abuse or diversion. Schedule II opioid
substances which include morphine, oxycodone, hydromorphone, oxymorphone, and methadone have the highest potential for abuse and
risk of fatal overdose due to respiratory depression.
FENTORA is indicated for the management of breakthrough pain in patients with cancer who are already receiving and who are tolerant to
opioid therapy for their underlying persistent cancer pain. Patients considered opioid tolerant are those who are taking at least 60 mg of
oral morphine/day, at least 25 mcg of transdermal fentanyl/hour, at least 30 mg of oxycodone daily, at least 8 mg of oral hydromorphone
daily or an equianalgesic dose of another opioid for a week or longer.
Because life-threatening respiratory depression could occur at any dose in opioid non-tolerant patients, FENTORA is contraindicated in the
management of acute or postoperative pain. This product is not indicated for use in opioid non-tolerant patients.
Patients and their caregivers must be instructed that FENTORA contains a medicine in an amount which can be fatal to a child. Patients
and their caregivers must be instructed to keep all tablets out of the reach of children. (See Information for Patients and Their
Caregivers for disposal instructions.) 
Due to the higher bioavailability of fentanyl in FENTORA, when converting patients from other oral fentanyl products, including oral
transmucosal fentanyl citrate (OTFC and Actiq®), to FENTORA, do not substitute FENTORA on a mcg per mcg basis. Adjust doses as
appropriate. (See DOSAGE AND ADMINISTRATION.) 
FENTORA is intended to be used only in the care of opioid tolerant cancer patients and only by healthcare professionals who
are knowledgeable of and skilled in the use of Schedule II opioids to treat cancer pain.

©2007 Cephalon, Inc.   All rights reserved.   FENT142a   Apr 2007   Printed in USA.
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BRIEF SUMMARY: Please see full prescribing information.
PHYSICIANS AND OTHER HEALTHCARE PROVIDERS MUST BECOME FAMILIAR WITH THE IMPORTANT
WARNINGS IN THIS LABEL.

FENTORA contains fentanyl, an opioid agonist and a Schedule II controlled substance, with an abuse
liability similar to other opioid analgesics. FENTORA can be abused in a manner similar to other opioid
agonists, legal or illicit. This should be considered when prescribing or dispensing FENTORA in
situations where the physician or pharmacist is concerned about an increased risk of misuse, abuse or
diversion. Schedule II opioid substances which include morphine, oxycodone, hydromorphone,
oxymorphone, and methadone have the highest potential for abuse and risk of fatal overdose due to
respiratory depression.
FENTORA is indicated for the management of breakthrough pain in patients with cancer who are already
receiving and who are tolerant to opioid therapy for their underlying persistent cancer pain. Patients
considered opioid tolerant are those who are taking at least 60 mg of oral morphine/day, at least 25 mcg
of transdermal fentanyl/hour, at least 30 mg of oxycodone daily, at least 8 mg of oral hydromorphone daily
or an equianalgesic dose of another opioid for a week or longer.  
Because life-threatening respiratory depression could occur at any dose in opioid non-tolerant patients,
FENTORA is contraindicated in the management of acute or postoperative pain. This product is not
indicated for use in opioid non-tolerant patients.
Patients and their caregivers must be instructed that FENTORA contains a medicine in an amount which
can be fatal to a child. Patients and their caregivers must be instructed to keep all tablets out of the
reach of children. (See Information for Patients and Their Caregivers for disposal instructions.) 
Due to the higher bioavailability of fentanyl in FENTORA, when converting patients from other 
oral fentanyl products, including oral transmucosal fentanyl citrate (OTFC and Actiq®), to 
FENTORA, do not substitute FENTORA on a mcg per mcg basis. Adjust doses as appropriate. (See
DOSAGE AND ADMINISTRATION.)
FENTORA is intended to be used only in the care of opioid tolerant cancer patients and only by
healthcare professionals who are knowledgeable of and skilled in the use of Schedule II opioids to treat
cancer pain.

INDICATIONS AND USAGE (See BOXED WARNING and CONTRAINDICATIONS)
FENTORA is indicated for the management of breakthrough pain in patients with cancer who are already
receiving and who are tolerant to opioid therapy for their underlying persistent cancer pain. Patients
considered opioid tolerant are those who are taking at least 60 mg of oral morphine/day, at least 25 mcg of
transdermal fentanyl/hour, at  least 30 mg of oxycodone daily, at least 8 mg of oral hydromorphone daily or
an equianalgesic dose of another opioid for a week or longer. This product must not be used in opioid non-
tolerant patients because life-threatening hypoventilation could occur at any dose in patients not on a
chronic regimen of opiates. For this reason, FENTORA is contraindicated in the management of acute or
postoperative pain. FENTORA is intended to be used only in the care of opioid tolerant cancer patients and
only by healthcare professionals who are knowledgeable of and skilled in the use of Schedule II opioids to
treat cancer pain.  
CONTRAINDICATIONS 
Because life-threatening respiratory depression could occur at any dose in opioid non-tolerant patients,
FENTORA is contraindicated in the management of acute or postoperative pain. This product must not be
used in opioid non-tolerant patients. FENTORA is contraindicated in patients with known intolerance or
hypersensitivity to any of its components or the drug fentanyl.
WARNINGS (See BOXED WARNING)
The concomitant use of other CNS depressants, including other opioids, sedatives or hypnotics, general
anesthetics, phenothiazines, tranquilizers, skeletal muscle relaxants, sedating antihistamines, potent
inhibitors of cytochrome P450 3A4 isoform (e.g., erythromycin, ketoconazole, and certain protease inhibitors),
and alcoholic beverages may produce increased depressant effects. Hypoventilation, hypotension, and
profound sedation may occur. FENTORA is not recommended for use in patients who have received MAO
inhibitors within 14 days, because severe and unpredictable potentiation by MAO inhibitors has been
reported with opioid analgesics.
Pediatric Use: The safety and efficacy of FENTORA have not been established in pediatric patients below
the age of 18 years. Patients and their caregivers must be instructed that FENTORA contains a medicine in
an amount which can be fatal to a child. Patients and their caregivers must be instructed to keep tablets out
of the reach of children. (See SAFETY AND HANDLING, PRECAUTIONS, and Medication Guide for specific
patient instructions.)
Drug Abuse, Addiction and Diversion of Opioids: FENTORA contains fentanyl, a mu-opioid agonist and a
Schedule II controlled substance with high potential for abuse similar to hydromorphone, methadone,
morphine, oxycodone, and oxymorphone. Fentanyl can be abused and is subject to misuse, and criminal
diversion. Concerns about abuse, addiction, and diversion should not prevent the proper management of
pain. However, all patients treated with opioids require careful monitoring for signs of abuse and addiction,
since use of opioid analgesic products carries the risk of addiction even under appropriate medical use.
Addiction is a primary, chronic, neurobiologic disease, with genetic, psychosocial, and environmental
factors influencing its development and manifestations. It is characterized by behaviors that include one or
more of the following: impaired control over drug use, compulsive use, continued use despite harm, and
craving. Drug addiction is a treatable disease, utilizing a multidisciplinary approach, but relapse is common.
“Drug-seeking” behavior is very common in addicts and drug abusers. Abuse and addiction are separate
and distinct from physical dependence and tolerance. Physicians should be aware that addiction may not
be accompanied by concurrent tolerance and symptoms of physical dependence in all addicts. In addition,
abuse of opioids can occur in the absence of addiction and is characterized by misuse for non-medical
purposes, often in combination with other psychoactive substances. Since FENTORA tablets may be
diverted for non-medical use, careful record keeping of prescribing information, including quantity,
frequency, and renewal requests is strongly advised. Proper assessment of patients, proper prescribing
practices, periodic re-evaluation of therapy, and proper dispensing and storage are appropriate measures
that help to limit abuse of opioid drugs. FENTORA should be handled appropriately to minimize the risk of
diversion, including restriction of access and accounting procedures as appropriate to the clinical setting
and as required by law. Healthcare professionals should contact their State Professional Licensing Board,
or State Controlled Substances Authority for information on how to prevent and detect abuse or diversion of
this product.
Physical Dependence and Withdrawal: The administration of FENTORA should be guided by the response
of the patient. Physical dependence, per se, is not ordinarily a concern when one is treating a patient with
cancer and chronic pain, and fear of tolerance and physical dependence should not deter using doses that
adequately relieve the pain. Opioid analgesics may cause physical dependence. Physical dependence
results in withdrawal symptoms in patients who abruptly discontinue the drug. Withdrawal also may be
precipitated through the administration of drugs with opioid antagonist activity, e.g., naloxone, nalmefene, or
mixed agonist/antagonist analgesics (pentazocine, butorphanol, buprenorphine, nalbuphine). Physical
dependence usually does not occur to a clinically significant degree until after several weeks of continued
opioid usage. Tolerance, in which increasingly larger doses are required in order to produce the same
degree of analgesia, is initially manifested by a shortened duration of analgesic effect, and subsequently, by
decreases in the intensity of analgesia.
Respiratory Depression: Respiratory depression is the chief hazard of opioid agonists, including fentanyl, the
active ingredient in FENTORA. Respiratory depression is more likely to occur in patients with underlying
respiratory disorders and elderly or debilitated patients, usually following large initial doses in opioid non-
tolerant patients, or when opioids are given in conjunction with other drugs that depress respiration.
Respiratory depression from opioids is manifested by a reduced urge to breathe and a decreased rate of
respiration, often associated with the “sighing” pattern of breathing (deep breaths separated by abnormally
long pauses). Carbon dioxide retention from opioid-induced respiratory depression can exacerbate the
sedating effects of opioids. This makes overdoses involving drugs with sedative properties and opioids
especially dangerous.
PRECAUTIONS
General: The extent of fentanyl absorption with different formulations of transmucosal delivery systems can
be substantially different; therefore, the same dose of fentanyl in two different formulations should not be
viewed as equivalent. Therefore, caution must be exercised when switching patients from one product to
another (see DOSAGE AND ADMINISTRATION). For patients not previously using oral transmucosal
fentanyl citrate, the initial dose of FENTORA should be 100 mcg. Each patient should be individually titrated
to provide adequate analgesia while minimizing side effects. Opioid analgesics impair the mental and/or
physical ability required for the performance of potentially dangerous tasks (e.g., driving a car or operating
machinery). Patients taking FENTORA should be warned of these dangers and should be counseled
accordingly. The use of concomitant CNS active drugs requires special patient care and observation (see
WARNINGS). 
Chronic Pulmonary Disease: Because potent opioids can cause respiratory depression, FENTORA should

be titrated with caution in patients with chronic obstructive pulmonary disease or pre-existing medical
conditions predisposing them to respiratory depression. In such patients, even normal therapeutic doses of
FENTORA may further decrease respiratory drive to the point of respiratory failure. 
Head Injuries and Increased Intracranial Pressure: FENTORA should only be administered with extreme
caution in patients who may be particularly susceptible to the intracranial effects of CO2 retention such as
those with evidence of increased intracranial pressure or impaired consciousness. Opioids may obscure the
clinical course of a patient with a head injury and should be used only if clinically warranted. 
Application Site Reactions: In clinical trials, 10% of all patients exposed to FENTORA reported application site
reactions. These reactions ranged from paresthesia to ulceration and bleeding. Application site reactions
occurring in ≥1% of patients were pain (4%), ulcer (3%), and irritation (3%).  Application site reactions tended
to occur early in treatment, were self-limited and only resulted in treatment discontinuation for 2% of patients.
Cardiac Disease: Intravenous fentanyl may produce bradycardia. Therefore, FENTORA should be used with
caution in patients with bradyarrhythmias.
Hepatic or Renal Disease: Insufficient information exists to make recommendations regarding the use of
FENTORA in patients with impaired renal or hepatic function. Fentanyl is metabolized primarily via human
cytochrome P450 3A4 isoenzyme system and mostly eliminated in urine. If the drug is used in these patients,
it should be used with caution because of the hepatic metabolism and renal excretion of fentanyl.
Information for Patients and Their Caregivers
1. Patients and their caregivers must be instructed that children, especially small children, exposed to

FENTORA are at high risk of FATAL RESPIRATORY DEPRESSION. Patients and their caregivers must  be
instructed to keep FENTORA tablets out of the reach of children. (See SAFETY AND HANDLING,
WARNINGS, and Medication Guide for specific patient instructions).

2. Patients and their caregivers should be provided a Medication Guide each time FENTORA is dispensed
because new information may be available.  

3. Patients should be aware that FENTORA contains fentanyl which is a strong pain medication similar to
hydromorphone, methadone, morphine, oxycodone, and oxymorphone.

4. Patients should be instructed that the active ingredient in FENTORA, fentanyl, is a drug that some people
abuse. FENTORA should be taken only by the patient it was prescribed for, and it should be protected
from theft or misuse in the work or home environment.

5. Patients should be instructed that FENTORA tablets are not to be swallowed whole; this will reduce the
effectiveness of the medication. They are to be placed between the cheek and gum above a molar tooth
and allowed to dissolve. After 30 minutes if remnants of the tablet still remain, patients may swallow it
with a glass of water.

6. Patients should be cautioned to talk to their doctor if breakthrough pain is not alleviated or worsens after
taking FENTORA.

7. Patients should be cautioned that FENTORA can affect a person’s ability to perform activities that
require a high level of attention (such as driving or using heavy machinery). Patients taking FENTORA
should be warned of these dangers and counseled accordingly.

8. Patients should be warned to not combine FENTORA with alcohol, sleep aids, or tranquilizers except by
the orders of the prescribing physician, because dangerous additive effects may occur, resulting in
serious injury or death.

9. Female patients should be informed that if they become pregnant or plan to become pregnant during
treatment with FENTORA, they should ask their doctor about the effects that FENTORA (or any medicine)
may have on them and their unborn children.

10. Patients and caregivers should be advised that if they have been receiving treatment with FENTORA
and the medicine is no longer needed they should contact Cephalon at 1-800-896-5855 or flush any
remaining product down the toilet.

Disposal of Unopened FENTORA Blister Packages When No Longer Needed: Patients and members of their
household must be advised to dispose of any unopened blister packages remaining from a prescription as
soon as they are no longer needed. To dispose of unused FENTORA, remove FENTORA tablets from blister
packages and flush down the toilet. Do not flush the FENTORA blister packages or cartons down the toilet.
(See SAFETY AND HANDLING.) Detailed instructions for the proper storage, administration, disposal, and
important instructions for managing an overdose of FENTORA are provided in the FENTORA Medication
Guide. Patients should be encouraged to read this information in its entirety and be given an opportunity to
have their questions answered. In the event that a caregiver requires additional assistance in disposing of
excess unusable tablets that remain in the home after a patient has expired, they should be instructed to call
the toll-free number (1-800-896-5855) or seek assistance from their local DEA office.
Laboratory Tests: The effects of FENTORA on laboratory tests have not been evaluated.
Drug Interactions: See WARNINGS. Fentanyl is metabolized mainly via the human cytochrome P450 3A4
isoenzyme system (CYP3A4), therefore potential interactions may occur when FENTORA is given
concurrently with agents that affect CYP3A4 activity. Coadministration with agents that induce 3A4 activity
may reduce the efficacy of FENTORA. The concomitant use of FENTORA with ritonavir or other strong 3A4
inhibitors such as ketoconazole, itraconazole, troleandomycin, clarithromycin, nelfinavir, and nefazadone
may result in a potentially dangerous increase in fentanyl plasma concentrations. The concomitant use of
moderate CYP3A4 inhibitors such as amprenavir, aprepitant, diltiazem, erythromycin, fluconazole,
fosamprenavir, grapefruit juice, and verapamil may also result in an increase in fentanyl plasma
concentrations, which could increase or prolong adverse drug effects and may cause potentially fatal
respiratory depression. Patients receiving FENTORA and potent and moderate CYP3A4 inhibitors should be
carefully monitored for an extended period of time and dosage increase should be done conservatively. (See
PHARMACOKINETICS: Drug Interactions and DOSAGE AND ADMINISTRATION.)
Carcinogenesis, Mutagenesis, and Impairment of Fertility: Long-term studies in animals have not been
performed to evaluate the carcinogenic potential of fentanyl. Fentanyl citrate was not mutagenic in the 
in vitro Ames reverse mutation assay in S. tymphimurium or E. coli, or the mouse lymphoma mutagenesis
assay. Fentanyl citrate was not clastogenic in the in vivo mouse micronucleus assay. Fentanyl impairs
fertility in rats at doses of 30 mcg/kg IV and 160 mcg/kg SC. Conversion to human equivalent doses indicates
this is within the range of the human recommended dosing for FENTORA.
Pregnancy - Category C: There are no adequate and well-controlled studies in pregnant women. FENTORA
should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus. No
epidemiological studies of congenital anomalies in infants born to women treated with fentanyl during
pregnancy have been reported. Chronic maternal treatment with fentanyl during pregnancy has been
associated with transient respiratory depression, behavioral changes, or seizures characteristic of neonatal
abstinence syndrome in newborn infants. Symptoms of neonatal respiratory or neurological depression
were no more frequent than expected in most studies of infants born to women treated acutely during labor
with intravenous or epidural fentanyl. Transient neonatal muscular rigidity has been observed in infants
whose mothers were treated with intravenous fentanyl. Fentanyl is embryocidal as evidenced by increased
resorptions in pregnant rats at doses of 30 mcg/kg IV or 160 mcg/kg SC. Conversion to human equivalent
doses indicates this is within the range of the human recommended dosing for FENTORA. Fentanyl citrate
was not teratogenic when administered to pregnant animals. Published studies demonstrated that
administration of fentanyl (10, 100, or 500 mcg/kg/day) to pregnant rats from day 7 to 21, of their 21 day
gestation, via implanted microosmotic minipumps was not teratogenic (the high dose was approximately 
3-times the human dose of 1600 mcg per pain episode on a mg/m2 basis). Intravenous administration of
fentanyl (10 or 30 mcg/kg) to pregnant female rats from gestation day 6 to 18, was embryo or fetal toxic, and
caused a slightly increased mean delivery time in the 30 mcg/kg/day group, but was not teratogenic. 
Labor and Delivery: Fentanyl readily passes across the placenta to the fetus; therefore FENTORA is not
recommended for analgesia during labor and delivery. 
Nursing Mothers: Fentanyl is excreted in human milk; therefore FENTORA should not be used in nursing
women because of the possibility of sedation and/or respiratory depression in their infants. Symptoms of
opioid withdrawal may occur in infants at the cessation of nursing by women using FENTORA.
Pediatric Use: See WARNINGS.
Geriatric Use: Of the 304 patients with cancer in clinical studies of FENTORA, 69 (23%) were 65 years of age
and older. Patients over the age of 65 years tended to titrate to slightly lower doses than younger patients.
Patients over the age of 65 years reported a slightly higher frequency for some adverse events specifically
vomiting, constipation, and abdominal pain. Therefore, caution should be exercised in individually titrating
FENTORA in elderly patients to provide adequate efficacy while minimizing risk.
ADVERSE REACTIONS
Pre-Marketing Clinical Trial Experience: The safety of FENTORA has been evaluated in 304 opioid tolerant
cancer patients with breakthrough pain. The average duration of therapy was 76 days with some patients
being treated for over 12 months. The most commonly observed adverse events seen with FENTORA are
typical of opioid side effects. Opioid side effects should be expected and managed accordingly. The clinical
trials of FENTORA were designed to evaluate safety and efficacy in treating patients with cancer and
breakthrough pain; all patients were taking concomitant opioids, such as sustained-release morphine,
sustained-release oxycodone or transdermal fentanyl, for their persistent pain. The adverse event data
presented here reflect the actual percentage of patients experiencing each adverse effect among patients
who received FENTORA for breakthrough pain along with a concomitant opioid for persistent pain. There
has been no attempt to correct for concomitant use of other opioids, duration of FENTORA therapy or
cancer-related symptoms. Table 5 lists, by maximum dose received, adverse events with an overall
frequency of 5% or greater within the total population that occurred during titration. The ability to assign a
dose-response relationship to these adverse events is limited by the titration schemes used in these studies.

FENTORA® (fentanyl buccal tablet) C-II



Table 5. Adverse Events Which Occurred During Titration at a Frequency of 5%

* Three hundred and two (302) patients were included in the safety analysis.

Table 6 lists, by successful dose, adverse events with an overall frequency of 5% within the total population
that occurred after a successful dose had been determined. 

Table 6. Adverse Events Which Occurred During Long-Term Treatment at a Frequency of  5%

In addition, a small number of patients (n=11) with Grade 1 mucositis were included in clinical trials designed
to support the safety of FENTORA. There was no evidence of excess toxicity in this subset of patients. The
duration of exposure to FENTORA varied greatly, and included open-label and double-blind studies. The
frequencies listed below represent 1% of patients from 3 clinical trials who experienced that event while
receiving FENTORA.
Adverse Events (≥1%): Blood and Lymphatic System Disorders: Anemia, Neutropenia, Thrombocytopenia,
Leukopenia; Cardiac Disorders: Tachycardia; Gastrointestinal Disorders: Nausea, Vomiting, Constipation,
Abdominal Pain, Diarrhea, Stomatitis, Dry Mouth, Dyspepsia, Upper Abdominal Pain, Abdominal Distension,
Dysphagia, Gingival Pain, Stomach Discomfort, Gastroesophageal Reflux Disease, Glossodynia, Mouth
Ulceration; General Disorders and Administration Site Conditions: Fatigue, Edema Peripheral, Asthenia,
Pyrexia, Application Site Pain, Application Site Ulcer, Chest Pain, Chills, Application Site Irritation, Edema,
Mucosal Inflammation, Pain; Hepatobiliary Disorders: Jaundice; Infections and Infestations: Pneumonia,
Oral Candidiasis, Urinary Tract Infection, Cellulitis, Nasopharyngitis, Sinusitis, Upper Respiratory Tract
Infection, Influenza, Tooth Abscess; Injury, Poisoning and Procedural Complications: Fall, Spinal
Compression Fracture; Investigations: Decreased Weight, Decreased Hemoglobin, Increased Blood Glucose,
Decreased Hematocrit, Decreased Platelet Count; Metabolism and Nutrition Disorders: Dehydration,
Anorexia, Hypokalemia, Decreased Appetite, Hypoalbuminemia, Hypercalcemia, Hypomagnesemia,
Hyponatremia, Reduced Oral Intake; Musculoskeletal and Connective Tissue Disorders: Arthralgia, Back
Pain, Pain in Extremity, Myalgia, Chest Wall Pain, Muscle Spasms, Neck Pain, Shoulder Pain; Nervous System
Disorders: Dizziness, Headache, Somnolence, Hypoesthesia, Dysgeusia, Lethargy, Peripheral Neuropathy,
Paresthesia, Balance Disorder, Migraine, Neuropathy; Psychiatric Disorders: Confusional State, Depression,
Insomnia, Anxiety, Disorientation, Euphoric Mood, Hallucination, Nervousness; Renal and Urinary Disorders:
Renal Failure; Respiratory, Thoracic and Mediastinal Disorders: Dyspnea, Cough, Pharyngolaryngeal Pain,
Exertional Dyspnea, Pleural Effusion, Decreased Breathing Sounds, Wheezing; Skin and Subcutaneous
Tissue Disorders: Pruritus, Rash, Hyperhidrosis, Cold Sweat; Vascular Disorders: Hypertension, Hypotension,
Pallor, Deep Vein Thrombosis
OVERDOSAGE
Clinical Presentation: The manifestations of FENTORA overdosage are expected to be similar in nature to
intravenous fentanyl and other opioids, and are an extension of its pharmacological actions with the most
serious significant effect being hypoventilation. 
General: Immediate management of opioid overdose includes removal of the FENTORA tablet, if still in the
mouth, ensuring a patent airway, physical and verbal stimulation of the patient, and assessment of level of
consciousness, as well as ventilatory and circulatory status. 
Treatment of Overdosage in the Opioid Non-Tolerant Person: Ventilatory support should be provided,
intravenous access obtained, and naloxone or other opioid antagonists should be employed as clinically
indicated. The duration of respiratory depression following overdose may be longer than the effects of the

opioid antagonist’s action (e.g., the half-life of naloxone ranges from 30 to 81 minutes) and repeated
administration may be necessary. Consult the package insert of the individual opioid antagonist for details
about such use. 
Treatment of Overdose in Opioid-Tolerant Patients: Ventilatory support should be provided and intravenous
access obtained as clinically indicated. Judicious use of naloxone or another opioid antagonist may be
warranted in some instances, but it is associated with the risk of precipitating an acute withdrawal syndrome.
General Considerations for Overdose: Management of severe FENTORA overdose includes: securing a
patent airway, assisting or controlling ventilation, establishing intravenous access, and GI decontamination
by lavage and/or activated charcoal, once the patient’s airway is secure. In the presence of hypoventilation
or apnea, ventilation should be assisted or controlled and oxygen administered as indicated. Patients with
overdose should be carefully observed and appropriately managed until their clinical condition is well
controlled. Although muscle rigidity interfering with respiration has not been seen following the use of
FENTORA, this is possible with fentanyl and other opioids. If it occurs, it should be managed by the use of
assisted or controlled ventilation, by an opioid antagonist, and as a final alternative, by a neuromuscular
blocking agent.
DOSAGE AND ADMINISTRATION
Physicians should individualize treatment using a progressive plan of pain management. Healthcare
professionals should follow appropriate pain management principles of careful assessment and ongoing
monitoring. (See BOXED WARNING and Dose Titration.)
Patients with hepatic and/or renal impairment: Caution should be exercised for patients with hepatic and/or
renal impairment, and the lowest possible dose should be used in these patients. (See PRECAUTIONS.)
Patients receiving CYP3A4 inhibitors: Particular caution should be exercised for patients receiving CYP3A4
inhibitors, and the lowest possible dose should be used in these patients. (See PRECAUTIONS.)
Patients with mucositis: No dose adjustment appears necessary in patients with Grade 1 mucositis. The
safety and efficacy of FENTORA when used in patients with mucositis more severe than Grade 1 have not
been studied.
Administration of FENTORA: Dose Titration: Patients should be titrated to a dose of FENTORA that provides
adequate analgesia with tolerable side effects. Starting Dose: The initial dose of FENTORA should be 100
mcg. For patients switching from oral transmucosal fentanyl citrate to FENTORA, the starting dose of
FENTORA should be initiated as shown in Table 7 below. (See PHARMACOKINETICS, Absorption.) 

Table 7. Dosing Conversion Recommendations

Re-dosing Patients Within a Single Episode: Dosing may be repeated once during a single episode of
breakthrough pain if pain is not adequately relieved by one FENTORA dose. Re-dosing may occur 30 minutes
after the start of administration of FENTORA and the same dosage strength should be used. Increasing
the Dose: From an initial dose, patients should be closely followed and the dosage strength changed until
the patient reaches a dose that provides adequate analgesia with tolerable side effects using a single
FENTORA tablet. Patients should record their use of FENTORA over several episodes of breakthrough pain
and discuss their experience with their physician to determine if a dosage adjustment is warranted. Titration
should be initiated using multiples of the 100 mcg FENTORA tablet. Patients needing to titrate above 100 mcg
can be instructed to use two 100 mcg tablets (one on each side of the mouth in the buccal cavity). If this dose
is not successful in controlling the breakthrough pain episode, the patient may be instructed to place two
100 mcg tablets on each side of the mouth in the buccal cavity (total of four 100 mcg tablets). Although not
bioequivalent, four 100 mcg FENTORA tablets were found to deliver approximately 12% and 13% higher
values for Cmax and AUC0- , respectively, compared to one 400 mcg FENTORA tablet. Consequently, patients
converting from four 100 mcg tablets to one 400 mcg FENTORA tablet would be expected to experience a
decrease in plasma concentration. The impact of this decrease on pain relief has not been evaluated
clinically. Titrate above 400 mcg by 200 mcg increments bearing in mind (1) Using more than 4 tablets
simultaneously has not been studied and (2) It is important to minimize the number of strengths available to
patients at any time to prevent confusion and possible overdose. To reduce the risk of overdose during
titration, patients should have only one strength FENTORA tablet available at any one time. Patients should
be strongly encouraged to use all of their FENTORA tablets of one strength prior to being prescribed the next
strength. If this is not practical, unused FENTORA should be disposed of safely. (See DISPOSAL OF
FENTORA.) Once a successful dose has been established, if the patient experiences greater than four
breakthrough pain episodes per day, the dose of the maintenance (around-the-clock) opioid used for
persistent pain should be re-evaluated. Dosage Adjustment: Dosage adjustment of both FENTORA and the
maintenance (around-the-clock) opioid analgesic may be required in some patients in order to continue to
provide adequate relief of breakthrough pain. Generally, the FENTORA dose should be increased when
patients require more than one dose per breakthrough pain episode for several consecutive episodes. 
Opening the Blister Package: Patients should be instructed not to open the blister until ready to administer.
A single blister unit should be separated from the blister card by tearing it apart at the perforations. The
blister unit should then be bent along the line where indicated. The blister backing should then be peeled
back to expose the tablet. Patients should NOT attempt to push the tablet through the blister as this may
cause damage to the tablet. The tablet should not be stored once it has been removed from the blister
package as the tablet integrity may be compromised and because this increases the risk of accidental
exposure to the tablet.
Tablet Administration: Patients should remove the tablet from the blister unit and immediately place the
entire FENTORA tablet in the buccal cavity (above a rear molar, between the upper cheek and gum). Patients
should not attempt to split the tablet. The FENTORA tablet should not be sucked, chewed or swallowed, as
this will result in lower plasma concentrations than when taken as directed. The FENTORA tablet should be
left between the cheek and gum until it has disintegrated, which usually takes approximately 14-25 minutes. 
After 30 minutes, if remnants from the FENTORA tablet remain, they may be swallowed with a glass of water. 
Dwell time (defined as the length of time that the tablet takes to fully disintegrate following buccal
administration), does not appear to affect early systemic exposure to fentanyl.
SAFETY AND HANDLING
FENTORA is supplied in individually sealed, child-resistant blister packages. The amount of fentanyl
contained in FENTORA can be fatal to a child. Patients and their caregivers must be instructed to keep
FENTORA out of the reach of children. (See BOXED WARNING, WARNINGS, PRECAUTIONS, and
MEDICATION GUIDE.) Store at 20-25ºC (68-77ºF) with excursions permitted between 15° and 30°C (59° to
86°F) until ready to use. (See USP Controlled Room Temperature.) FENTORA should be protected from
freezing and moisture. Do not use if the blister package has been tampered with. 
DISPOSAL OF FENTORA
Patients and members of their household must be advised to dispose of any tablets remaining from a
prescription as soon as they are no longer needed. Instructions are included in Information for Patients and
Their Caregivers and in the Medication Guide. If additional assistance is required, referral to the FENTORA
800# (1-800-896-5855) should be made.
HOW SUPPLIED 
Each carton contains 7 blister cards with 4 tablets in each card. The blisters are child resistant, encased in
peelable foil, and provide protection from moisture. Each dosage strength is uniquely identified by the
debossing on the tablet. The dosage strength of each tablet is marked on the tablet, the blister package and
the carton. See blister package and carton for product information. Note: Colors are a secondary aid in product
identification. Please be sure to confirm the printed dosage before dispensing.

Manufactured for: 
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Frazer, PA 19355 

By:
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10000 Valley View Road and 4745 Wiley Post Way
Eden Prairie, MN 55344 Salt Lake City, UT 84116
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System Organ Class 100 mcg 200 mcg 400 mcg 600 mcg 800 mcg Total
MeDRA preferred (N=45) (N=34) (N=53) (N=56) (N=113) (N=304)*
term, n (%)

Gastrointestinal disorders

 Nausea 4 (9)  5 (15)  10 (19)  13 (23)  18 (16)  50 (17)
 Vomiting   0  2 (6)  2 (4)  7 (13)  3 (3)  14 (5)
General disorders and administration site conditions

 Fatigue  3 (7)  1 (3)  9 (17)  1 (2) 5 (4) 19 (6)
Nervous system disorders

 Dizziness  5 (11)  2 (6)  12 (23)  18 (32)  21 (19)  58 (19)
 Somnolence 2 (4)  2 (6)  6 (12)  7 (13)  3 (3)  20 (7)
 Headache  1 (2)  3 (9)  4 (8)  8 (14)  10 (9)  26 (9)

System Organ  100 mcg 200 mcg 400 mcg 600 mcg 800 mcg Total
ClassMeDRA preferred (N=19) (N=31) (N=44) (N=48) (N=58) (N=200)
term, n (%)

Blood and lymphatic system disorders

 Anemia 6 (32)  4 (13)  4 (9)  5 (10)   7 (13)  26 (13)
 Neutropenia 0 2 (6) 1 (2) 4 (8) 4 (7) 11 (6)
Gastrointestinal disorders

 Nausea 8 (42) 5 (16) 14 (32) 13 (27) 17 (31) 57 (29)
 Vomiting 7 (37) 5 (16) 9 (20) 8 (17) 11 (20) 40 (20)
 Constipation 5 (26) 4 (13) 5 (11) 4 (8) 6 (11) 24 (12)
 Diarrhea 3 (16) 0 4 (9) 3 (6) 5 (9) 15 (8)
 Abdominal pain 2 (11) 1 (3) 4 (9) 7 (15) 4 (7) 18 (9)
General disorders and administration site conditions

 Edema peripheral 6 (32) 5 (16) 4 (9) 5 (10) 3 (5) 23 (12)
 Asthenia 3 (16) 5 (16) 2 (5) 3 (6) 8 (15) 21 (11)
 Fatigue 3 (16) 3 (10) 9 (20) 9 (19) 8 (15) 32 (16)
Infections and infestations

 Pneumonia 1 (5) 5 (16) 1 (2) 1 (2) 4 (7) 12 (6)
Investigations

Weight decreased 1 (5) 1 (3) 3 (7) 2 (4) 6 (11) 13 (7)
Metabolism and nutrition disorders

 Dehydration 4 (21) 0 4 (9) 6 (13) 7 (13) 21 (11)
 Anorexia 1 (5) 2 (6) 4 (9) 3 (6) 6 (11) 16 (8)
 Hypokalemia 0 2 (6) 0 1 (2) 8 (15) 11 (6)
Musculoskeletal and connective tissue disorders

 Back pain 2 (11) 0 2 (5) 3 (6) 2 (4) 9 (5)
 Arthralgia 0 1 (3) 3 (7) 4 (8) 3 (5) 11 (6)
Neoplasms benign, malignant and unspecified (incl cysts and polyps)

 Cancer pain 3 (16) 1 (3) 3 (7) 2 (4) 1 (2) 10 (5)
Nervous system disorders

 Dizziness 5 (26) 3 (10) 5 (11) 6 (13) 6 (11) 25 (13)
 Headache 2 (11) 1 (3) 4 (9) 5 (10) 8 (15) 20 (10)
 Somnolence 0 1 (3) 4 (9) 4 (8) 8 (15) 17 (9)
Psychiatric disorders

 Confusional state 3 (16) 1 (3) 2 (5) 3 (6) 5 (9) 14 (7)
 Depression 2 (11) 1 (3) 4 (9) 3 (6) 5 (9) 15 (8)
 Insomnia 2 (11) 1 (3) 3 (7) 2 (4) 4 (7) 12 (6)
Respiratory, thoracic, and mediastinal disorders

 Cough 1 (5) 1 (3) 2 (5) 4 (8) 5 (9) 13 (7)
 Dyspnea 1 (5) 6 (19) 0 7 (15) 4 (7) 18 (9)

 Current Actiq (OTFC) Dose (mcg) Initial FENTORA Dose (mcg)

 200, 400 100
 600, 800 200
 1200, 1600 400
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INTRODUCTION

Fentanyl is an analgesic opioid that was introduced
into medical practice in the 1960s. It has been commonly
used for decades in anesthesia, sedation, and pain man-
agement. Along with nitrous oxide and thiopental, fen-
tanyl is one of the anesthesiological drugs with the
longest history of use. In fact, after about 50 years, it is
still administered daily to millions of adult and pediatric
patients. However, an increasing number of papers
report that the use of fentanyl is correlated to unpleasant
effects both in and out of clinical scenarios. Recently, The
Lancet has focused on the drug’s use and effects, not
only in patients but also in healthcare professionals,
offering evidence of its increasingly prevalent role as a
drug of abuse and overdose. In fact, the drug has become
so strongly associated with abuse in recent years that it
has earned the new moniker of “killer fentanyl.”1,2

Given the large number of patients receiving the drug,
as well as of physicians administering it (anesthesiolo-
gists, intensive care specialists, pain professionals, etc.),
queries about the validity of these accusations are both
warranted and expected.

ABUSE AND OVERDOSE: A GLOBAL PROBLEM

The prevalence of overdose deaths attributed to opi-
oids is increasing throughout the world. Heroin is still the
predominant illicit opioid of interest for toxicology labo-
ratories because of its widespread availability and its abil-
ity to elicit respiratory depression and coma,3 but today,
new, totally synthetic drugs are becoming an increasingly
important subset of abused substances. Fentanyls, a fami-
ly of very potent narcotic analgesics, are of particular
concern. They first appeared on the streets in California
in 1979 under the name “China White,” sold as heroin
substitutes or used to lace street drugs. 

It is likely that as efforts to restrict the importation of
natural opiates and prevent diversion of pharmaceuticals
have become more effective, fentanyls have become
increasingly important drugs of abuse.4 The effects of

fentanyl are indistinguishable from those produced by
nasal inhalation of street heroin. In light of this, and
because of its very low production costs, fentanyl is very
attractive for the narcotics market.2

Health workers began to notice a spike in fentanyl
overdoses and deaths late last year, thanks to new,
sophisticated toxicology and autopsy tests.1 At least 112
overdose deaths have been associated with the drug. No
preexisting medical conditions were identified as possi-
ble risk factors in any of these recorded deaths. Although
most of the fentanyl victims had a prior history of intra-
venous drug use, drugs such as morphine or codeine
were not commonly found in their systems, which sug-
gests that the victims had little or no opiate tolerance. It is
probable that the general availability of the drug, rather
than the potency of any particular analog, determined the
incidence of overdose deaths.5 More than 20 years ago, in
California, increased fentanyl use was detected as a new
trend in drug use in a sample population of young users.6

In early 1992, the Office of the Chief Medical Examiner of
the State of Maryland encountered 30 cases in which fen-
tanyl was identified in postmortem examinations of vic-
tims.7

Increases in fentanyl abuse are therefore a growing
public health problem, with the risk that within a few
years, fentanyl abuse could evolve into a problem of
global epidemic proportions.2

CLINICAL ASPECTS

As with other opioids, fentanyl use can induce opioid
tolerance, physical dependence, and addiction. These
consequences limit its applications for appropriate long-
term use.

Cases of withdrawal syndrome related to fentanyl have
been observed in both adult and pediatric patients in
intensive care units (ICUs). There is an elevated inci-
dence of abstinence syndrome in children in the pediatric
ICU, owing to the interruption of fentanyl infusion and
midazolam; this syndrome is related to fentanyl dose and
time of use.8 Symptoms include systemic convulsions
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with loss of consciousness.9 Acute withdrawal syndrome
related to the administration of analgesic and sedative
medications has also been observed in adult ICU
patients, particularly in mechanically ventilated patients
receiving extended ICU care (� seven days).10

Thanks to its highly lipophilic nature, fentanyl can be
administered in the form of a transdermal patch to con-
trol pain. From 1997 to 2000, the Los Angeles County
coroner’s toxicology laboratory encountered 25 cases
involving fentanyl patches. Causes of death included 15
accidental, five natural, three suicidal, and two undeter-
mined.11

The number of fentanyl-related deaths increased
between 2000 and 2002, and 19 out of 23 deaths attrib-
uted to fentanyl misuse or abuse were related to transder-
mal patches. Routes of administration included transder-
mal, transmucosal/oral, intravenous, and a combination
of routes, suggesting that fentanyl is rapidly becoming a
desirable opioid for street users, similar to oxycodone
and methadone.12

Pharmacogenomics–the study of genetic contribu-
tions to drug action–may aid in certifying fentanyl toxic-
ity. As suggested in 92 percent of fentanyl-related deaths,
toxicity may be partially due to cytochrome P450 (CYP)
3A4*1B and 3A5*3 variant alleles, resulting in variable
fentanyl metabolism. In fact, postmortem/in vivo data
have provided scientific evidence that CYP3A5 is
involved in fentanyl metabolism, and that homozygous
CYP3A5*3 causes impaired metabolism of fentanyl.13

Large-dose fentanyl anesthesia induces prolonged
suppression of natural killer (NK) cell cytotoxicity in
patients undergoing abdominal surgery, and this increas-
es the risk of tumor metastasis. In fact, suppression of NK
cells at the time of surgery may induce tumor dissemina-
tion and the spread of metastases.14

There are numerous problems for patients and health-
care providers regarding use, abuse, or overdose of fen-
tanyl in anesthesia, intensive care, and pain therapy;
these are summarized below. The quantity of related
international research published in the last few decades is
quite impressive.

Problems for patients include the following:

• dependence and withdrawal syndromes after
long-term infusion in adults and children;15,16

• muscle rigidity (increased large-trunk-muscle
tone with decreased thoracic compliance);17,18

• respiratory depression (inhibition of brain stem
respiratory center);19-21

• glottic closure (effects on vagal motor neurons
with tonic vocal-fold closure and pharyngeal
obstruction of airflow);22-25

• nausea and vomiting (stimulation of brain stem
chemoreceptor trigger zone);26,27

• misperceptions of sexual abuse by critically ill
patients;28

• analgesic abuse;29,30 and

• improper intravenous injection of fentanyl
derived from transdermal systems.31,32

Problems in healthcare providers include the 
following:

• high risk of addiction for medical staff working
with these drugs;33

• dependence in anesthesia providers;34

• substance abuse by anesthesiologists;35 and

• increased mortality resulting from overdose and
abuse by healthcare professionals.36

FENTANYL ADDICTION

Risk of addiction through occupational exposure to
drugs of abuse is an important but relatively neglected
public health problem. It is well known that second-
hand inhalation of vapors from crack cocaine can be
quite dangerous, but rarely has the alarm been raised
about exposing anesthesiologists to secondhand fen-
tanyl.37 To explain the high incidence of this problem, it
has been hypothesized that aerosolization of anesthetics
administered intravenously to patients in the operating
room may be an unintended source of exposure for
physicians.38

Fentanyl has been detected in the air of cardiovascular
operating rooms, and the highest concentrations were
close to the patient’s mouth, where anesthesiologists
sometimes work for hours.39 As with tobacco, second-
hand exposure to opioids can inadvertently sensitize,
increasing the risk of developing addiction, and brain
changes may occur, leading to abuse, dependence, and
behavioral disorders; these problems are more likely
among anesthesiologists and surgeons.39 Moreover, there
are many risk factors, such as psychiatric stress and a
family history of substance use disorders, that are impli-
cated in fentanyl addiction in healthcare professionals
and anesthesiologists.40 Additionally, chemical impair-
ment may be more common than usually thought in
anesthesiologists, perhaps in part because of drug avail-
ability.41 This may contribute to the overrepresentation of
certain specialties among physicians with addiction.38

The ends to which an individual motivated by an addicted
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brain will go to obtain drugs to quench his or her chemi-
cal addiction has been described in fascinating detail.42

CONCLUSION

The introduction of a new drug into clinical practice is
welcomed when it helps our efforts at improving a
patient’s clinical course or the medical practice as a
whole. Fentanyl’s entrance into the anesthesiological set-
ting, about 50 years ago, contributed greatly to the evolu-
tion of our science. 

Half a century has passed since then, and clinical prac-
tice has undergone substantial evolution. Anesthesiology
has witnessed rapid, continuous changes in anesthetic
drugs, as well as inhalational and neuromuscular block-
ing drugs. But its very low price has made fentanyl an
“evergreen,” and in today’s climate of cost consciousness,
hospital administrations still push its use and avoid pro-
moting newer and more specific opioids.2 Military units’
interest in the toxic effects of fentanyl is also increasing,
as suggested by the Dubrovka theater incident of 2002.
The Russian military pumped a fentanyl-related com-
pound into the theater two and a half days after it was
seized by armed Chechen militants, who were holding
850 occupants hostage. Because of respiratory depres-
sion induced by the compound, all of the militants were
killed–along with over 100 hostages.43

Fentanyl is implicated in complications, toxicity,
addiction, abuse, overdose, and death in patients and
healthcare professionals. The “gentlemanly” face of fen-
tanyl has changed, and it is now becoming viewed as a
potential killer. In light of its potentially fatal side effects
and growing popularity as a street drug, maybe the wide-
spread use of fentanyl should be reconsidered. Since
legally related problems should also be taken into con-
sideration, recommendations by various institutions for
the limitation of fentanyl use could be devised. 
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ABSTRACT

Objective: We addressed the prevalence of opioid
dependence (OD) in spine surgery patients and its corre-
lation with length of stay (LOS) as the most important
determinant of hospital cost.
Methods: The study took place at Georgia

Neurosurgical Institute and the Medical Center of Central
Georgia between March 2006 and January 2007. A
prospective convenience sample of 150 spine surgery
patients (48 lumbar diskectomy, 60 cervical decompres-
sion and fusion, and 42 lumbar decompression and
fusion [LDF]) was assembled. Patients were interviewed
before surgery using a questionnaire designed in accor-
dance with the World Health Organization and DSM-IV-
TR criteria for the diagnosis of OD. The prevalence of OD
was calculated based on questionnaire results. Pain
intensity was quantified during admission using a 0-to-
10 pain scale. We used pain intensity multiplied by dura-
tion of pain in months (WR index) as a new parameter.
Lengths of stay were collected following patients’ dis-
charge from hospital. Pearson correlation and regression
analysis were performed using SPSS software.
Results: Thirty (20.00 percent) patients were opioid

dependent. The prevalence was highest among LDF patients
(23.81 percent), females (22.78 percent), and, to a lesser
degree, Caucasians (20.87 percent). There was no correlation
between OD and age (r = 0.08, p > 0.1) or between OD and
LOS (r = 0.09, p > 0.1). This study proved a very significant
positive correlation between OD and pain intensity (r = 0.24,
p < 0.01) and between OD and the WR index (r = 0.30, p <
0.01). On the other hand, there was a significant positive
correlation between LOS and age (r = 0.42, p < 0.01), between
LOS and the number of previous spine surgeries (r = 0.28, p <
0.01), and between LOS and duration of pain (r = 0.18, p <
0.05). Regression analysis showed that age, ethnicity, and
type of surgery were the main determinants of LOS.

Conclusions: Chronic pain and prolonged use of opi-
oids raise the prevalence of OD in spine surgery patients to
20 percent. The lack of effect of OD on LOS after surgical
intervention means that efforts to decrease LOS by trying
to satisfy patients’ craving for opioids will not be fruitful.
Older, African-American LDF patients with a lengthy his-
tory of pain and multiple spine surgeries in the past are
the most likely to stay longer in hospital.

Key words: opioid, dependence, spine surgery, length of
stay, WR index

INTRODUCTION

The first thing they told us in medical school is
that no one has ever died from pain, but plenty
of physicians have had their careers destroyed
trying to help people who are in pain.

–Comment from an emergency room 
physician requesting anonymity (2001)

Chronic pain and addiction to prescription painkillers
are two growing national problems. In 1999, it was esti-
mated that over 86 million Americans suffered from
ongoing chronic pain caused by back injuries, arthritis,
and other noncancer conditions. Over 66 million indi-
viduals were partially or totally disabled due to back
pain, and 8 million were permanently disabled. By 2003
the numbers had increased, with approximately 117 mil-
lion American adults suffering from chronic pain condi-
tions.1 The director of the National Institute on Drug
Abuse, Nora Volkow,2 stated in 2005 that if opiates are
given for pain, an estimated 5 to 15 percent of patients
receiving them will become addicted. When opiates are
prescribed for short-term use (one to two weeks), there
is little likelihood of addiction, but there is an increased
risk of addiction with long-term opiate use. 
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Fishbain et al.3 reviewed prevalence percentages for
addiction in patients with chronic pain. They reported
that different authors utilized different definitions and cri-
teria. Overall, the prevalence of drug abuse/depen-
dence/addiction for patients with chronic pain was in the
range of 3.2 to 18.9 percent. Other studies have directly
or indirectly explored this issue. Hoffmann et al.4 found
an addiction rate of 23.4 percent, Chabal et al.5 found a
rate of 34 percent, and Kouyanou et al.6 reported a rate of
12 percent. There has also been one report relating to
chronic pain populations at a US Veterans’ Affairs (VA)
facility and in a primary care setting. In this study, Reid et
al.7 found that prescription opioid abusive behavior was
recorded in 24 percent of the VA patients and 31 percent
of the primary care patients. As “opioid abusive behav-
ior” does not necessarily translate into addiction, there is
some uncertainty as to how to interpret these results and
their implications.

Patients with back pain are among those with high
potential for prescription-painkiller abuse. The preva-
lence of opioid dependence (OD) in back pain patients
admitted for spine surgery has not been studied before,
and its association with length of stay (LOS) in the hospi-
tal has not been determined. Therefore, in this article we
address two issues: 1) the prevalence of OD in spine sur-
gery patients, and 2) the correlations between different
opioid-, pain-, and LOS-related parameters. Our hypothe-
sis was that patients classified as opioid dependent
would stay in the hospital for longer periods than those
not meeting OD criteria. The study protocol was
approved by the Institutional Review Board of the
Medical Center of Central Georgia.

METHODS

We prospectively studied 150 preoperative spine sur-
gery patients at Georgia Neurosurgical Institute between
March 2006 and January 2007. All eligible patients were
using an opioid for pain relief (convenience sample).
These participants were between 24 and 78 years of age;
52.67 percent were female and 76.67 percent were
Caucasian, and all were diagnosed with either herniated
nucleus pulposus in the cervical or lumbar segments or
spinal stenosis.

The World Health Organization (WHO) and the fourth
revision of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV-TR) both require three or
more of the following six criteria for a diagnosis of
dependence:

1. a strong desire or sense of compulsion to take
the drug in question;

2. difficulties controlling drug-taking behavior in
terms of its onset, termination, or levels of use;

3. a physiological withdrawal state when drug
use is stopped or reduced, as evidenced by the
characteristic withdrawal syndrome for the sub-
stance or use of the same (or a closely related)
substance with the intention of relieving or
avoiding withdrawal symptoms;

4. evidence of tolerance such that increased
doses of the drug are required in order to
achieve effects originally produced by lower
doses;

5. progressive neglect of alternative pleasures or
interests because of drug use, as well as
increased amounts of time necessary to obtain or
take the drug or to recover from its effects; and

6. persisting with drug use despite clear evi-
dence of overtly harmful consequences, such as
harm to the liver, depressive mood states, or
impairment of cognitive functioning.8,9

The Walid-Robinson Opioid-Dependence (WROD)
Questionnaire was designed based on the above men-
tioned criteria:

1. Which of your drugs helps you most to ease
the pain? Which do you desire to continue
using?

2. Do you now experience lengthy periods of
use or binge patterns of use?

3. Do you have tremors and use substances to
relieve withdrawal symptoms?

4. Are you able to take more of the drug without
easing the pain?

5. Do you neglect food, hygiene, or healthcare?

6. Do you continue to use the drug despite
knowledge of problems caused or exacerbated
by it?

The prevalence of OD in our convenience sample was
calculated based on the results of this questionnaire. Pain
intensity was quantified during admission using a 0-to-10
pain scale. We used pain intensity multiplied by duration
of pain suffering in months (Walid-Robinson [WR] index)
as a new parameter. Lengths of stay were collected fol-
lowing patients’ discharge from hospital (after being able
to stand and walk in the absence of complications).
Pearson correlation and regression analysis were per-
formed using SPSS software.
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Help Enhance the Recovery Plan for 
Your Opioid-Dependent Patients
As a counselor, you may often see patients with opioid dependence who come to you for help and are ready to take the next
step toward recovery. Many of them may be taken off course by withdrawal symptoms or drug cravings, and ultimately
relapse. Some patients feel like they have failed themselves, and you might feel challenged in your efforts to help. 

While psychosocial counseling is a cornerstone to successful opioid-dependence treatment, these patients may be candidates
for medical treatment as an adjunct to counseling. A treatment option is available to address the biological basis of this 
disease within the privacy of a physician’s office. 

Evolving Evidence: 
Opioid Dependence Is a
Biological Brain Disease

Studies document that continued drug use causes
neurological and molecular changes in the brain.
In fact, these alterations in brain structure and
function persist long after drug use has ceased1,2—
perpetuating the cycle of drug-seeking behavior and
withdrawal avoidance. 

PET scans confirm the biological differences between the brain of a healthy volunteer
and that of an opioid-dependent individual.3

Implementing an Integrated
Treatment Program:
Improving Patients’ Outcomes

Pharmacotherapy plays an important role in helping
control the biological effects of dependency—
specifically, withdrawal symptoms and cravings. 
These are often the driving forces that lead individuals
to continued opioid use, despite ongoing counseling.
Addressing these symptoms with pharmacotherapy may
allow your patients to have a more focused approach,
positive attitude, and greater receptivity to counseling.

In fact, studies have shown that treatment using a
combined strategy improved outcomes for many
patients, including4:

• Increase in therapy retention 
• Improvement in personal relationships

and employment
• Decrease in illicit drug use

References: 
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For more information about pharmacotherapy that can help you get the results
you’re seeking, please visit opioiddependence.com, or call 1-877-782-6966.

Control Addicted

DA
 D

Re
ce

pt
or

 A
va

ila
bi

lit
y
�

Counseling and Pharmacotherapy...

2

2



Journal of Opioid Management 3:3 � May/June 2007130

RESULTS

Out of 150 preoperative spine surgery patients (48
lumbar diskectomy [LMD], 60 cervical decompression
and fusion [CDF], and 42 lumbar decompression and
fusion [LDF]) on opioids (hydrocodone, acetaminophen
plus hydrocodone, acetaminophen plus oxycodone, tra-
madol, hydromophone), 30 (20.00 percent) met the crite-
ria for a diagnosis of OD.

Focusing on type of surgery (Figure 1), the percentage
of OD was highest among LDF patients (23.81 percent),
followed by CDF (21.67 percent) and LMD (14.58 per-
cent). After categorizing the sample according to age
(Figure 2), the graph seemed to indicate increased preva-
lence of OD with age. However, SPSS showed no correla-
tion (r = 0.08, p > 0.1) between OD and age. Considering
gender and ethnicity (Figure 3), rates were higher among
females (22.78 percent, n = 79) than males (16.90 per-
cent, n = 71) and, to a lesser degree, among Caucasians
(20.87 percent, n = 115) than African Americans (17.14
percent, n = 35).

When taking LOS into consideration (Figure 4), we
found no significant correlation with OD (r = 0.09, p >
0.1). Obviously, factors other than drug problems were
determining LOS. The correlation coefficients between
OD and LOS for each type of surgery were r = 0.09, p > 0.1
for LMD (n = 48); r = 0.07, p > 0.1 for CDF (n = 60); and r =
-0.08, p > 0.1 for LDF (n = 42). The average hospital stays
for OD patients compared to nondependent patients were
as follows: 0.14 (n = 7) versus 0.07 (n = 41) for LMD, 2.08
(n = 13) versus 1.73 (n = 47) for CDF, and 4.00 (n = 10)
versus 4.00 (n = 32) for LDF.

This study showed no correlation between OD and
LOS (r = 0.09, p > 0.1) or between OD and age (r = 0.08,
p > 0.1). However, it revealed a very significant correla-
tion between OD and pain intensity (r = 0.24, p < 0.01)
and between OD and the WR index (r = 0.30, p < 0.01)
(Table 1). There were also significant positive correla-
tions between LOS and age (r = 0.42, p < 0.01), LOS and
the number of previous spine surgeries (r = 0.28, p <
0.01), and LOS and duration of pain (r = 0.18, p < 0.05)
(Table 2).

Regression analysis showed that type of surgery (p =
0.000), age (p = 0.016), and ethnicity (p = 0.032) were the
most significant variables affecting LOS (Figure 5). OD (p
= 0.911) was the least significant factor among all studied
variables.

DISCUSSION

Before the 1960s, it was fairly common to ascribe ele-
ments of criminality, character deficit, immorality, and
weakness of will to drug addiction. Because these attri -
butes were not objective or scientifically based and car-
ried various negative social connotations, the WHO, in

1964, recommended that the term “drug addiction” be
replaced with “drug dependence” in an effort to define
this problem more precisely.10,11

In 1964, the WHO Expert Committee on Drug
Dependence introduced “dependence” as “a cluster of
physiological, behavioural and cognitive phenomena of
variable intensity, in which the use of a psychoactive
drug (or drugs) takes on a high priority. The necessary
descriptive characteristics are preoccupation with a
desire to obtain and take the drug and persistent drug-
seeking behaviour. Determinants and problematic conse-
quences of drug dependence may be biological, psycho-
logical or social, and usually interact.”10 The core concept
of the WHO definition of drug dependence requires the
presence of a strong desire or sense of compulsion to
take the drug, and the WHO and DSM-IV-TR clinical
guidelines for a definite diagnosis of dependence require
that three or more of the six previously described charac-
teristic features be experienced or exhibited.

Our questionnaire revealed that one-fifth (20.00 per-
cent) of spine surgery patients were opioid dependent.
This is likely because opioids are commonly prescribed

Figure 1. OD prevalence by type of spine surgery. The
percentage of OD was highest among LDF patients (23.81
percent), followed by CDF (21.67 percent) and LMD
(14.58 percent).

Figure 2. OD prevalence by age group; no correlation
between OD and age (r = 0.08, p > 0.1).
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to patients with disk hernia and spinal stenosis. The high
percentage of OD in LDF patients (24.39 percent) may be
due to their long history of chronic pain accompanied by
prolonged use of opioids. That the percentage of OD was
higher among female patients (22.37 percent) than males
agrees with the observation that women are more likely
to be prescribed an abusable prescription drug.12

Hospital LOS is dependent on many medical, social,
psychological, and institutional factors. In this study, age,
number of previous spine surgeries, and duration of pain
suffering were correlated with LOS but not OD. The older
the patient, the more health problems he or she has, and
the more time he or she will need to recover. In addition,

elderly patients have more comorbidities, as well as
altered drug pharmacokinetics and pharmacodynamics.
They are also more likely to be prescribed long-term and
multiple medications, which can interact and increase
side effects.12 Regression analysis proved that age, ethnic-
ity, and type of surgery were the main determinants of
LOS. Combining results, we concluded that older,
African-American LDF patients with a long duration of
pain and a history of multiple spine surgeries were the
most likely to stay longer in hospital. The role of ethnicity
is unclear and requires further investigation. The lack of
effect of OD on LOS after surgical intervention was sur-
prising and proved our hypothesis wrong, as we original-
ly anticipated a higher LOS for patients with OD.

Fear of addiction continues to be a barrier to adequate
pain control. Patients, families, the public, and healthcare
professionals have numerous misconceptions regarding
addiction and the use of opioids to control pain. The media
continually highlights negative uses of opioids, and this only
enhances misconceptions concerning addiction. Un -
fortunately, relief of back pain is rarely featured in the media
as an appropriate and beneficial use for opioids. In 1999, the
American Pain Society surveyed 805 people with chronic
pain regarding the adequacy of treatment received from their
physicians. Only 26 percent of those respondents who had
“very severe” pain reported taking opioids at the time of the
survey.13 In 2005, Mahowald et al.14 studied opioid use in an
orthopedic spine clinic and challenged the concept that opi-
oid treatment is inappropriate for chronic nonmalignant
pain. They provided clinical evidence to support and protect

Figure 3. OD prevalence by gender and ethnicity. OD
rates were higher among females (22.78 percent) than
males (16.90 percent) and, to a lesser degree, among
Caucasians (20.87 percent) than African Americans
(17.14 percent).

Figure 4. OD prevalence by LOS; no correlation between
OD and LOS (r = 0.09, p > 0.1).

Figure 5. Variables affecting LOS; underlined variables
are statistically significant.

Table 1. OD correlations

Age LOS
Number of previous

spine surgeries
Pain 

intensity
Duration 
of pain

WR index OD

OD Pearson correlation 0.077 0.085 0.027 0.236** 0.218* 0.296** 1

Significance (two-tailed) 0.348 0.299 0.743 0.006 0.012 0.000 0

n 150 150 149 132 132 150 150

* Correlation is significant at the 0.05 level; ** Correlation is significant at the 0.01 level.
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physicians treating patients with chronic musculoskeletal dis-
eases, who may be reluctant to prescribe opioids because of
possible sanctions from regulatory agencies. Additionally,
the International Narcotics Control Board has called attention
to the inadequate treatment of pain, due in part to overly
restrictive laws and regulations that impede the adequate
availability and medical use of opioids.15

Our study showed that spine surgery patients continue
to suffer from severe pain despite opioid use. Chronic
pain and prolonged use of opioids raise the risk of OD,
as was proven by the very significant correlation between
OD and the WR index (r = 0.30, p < 0.01). Further prob-
ing of the WR index is important, as it may prove to be a
marker of OD in spine surgery patients. The average
value of the WR index for OD patients was 660.

CONCLUSIONS

The significant prevalence of OD among spine surgery
patients merits attention. Chronic pain and prolonged use
of opioids raise the prevalence of OD in spine surgery
patients to 20 percent. The lack of effect of OD on LOS
after surgical intervention means that efforts to decrease
LOS by trying to satisfy patients’ craving for opioids will
not be fruitful. Older, African-American LDF patients with
a long history of pain and multiple spine surgeries in the
past are the most likely to stay longer in hospital.

Drug abuse and undertreated pain are both serious
public health issues, but finding solutions for one need
not undermine the other. Knowledgeable pain practition-
ers need to educate patients, families, the public, and
other healthcare professionals about the differences
between addiction, dependence, and tolerance, and the
benefit of safely using opioids to relieve back pain.
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ABSTRACT

Background: Years’ worth of observations suggest that
morphine has both inhibitory and excitatory actions, and
that selective blockade of excitatory effects by low doses of
opioid antagonists (e.g., naltrexone) may paradoxically
enhance morphine analgesia. The purpose of this pilot
study was to evaluate and compare the analgesic efficacy
and safety of two different low doses of oral naltrexone
given in addition to chronic intrathecal morphine infu-
sions in patients with chronic nonmalignant pain
(CNMP).

Methods: After institutional review board approval,
15 patients with CNMP receiving continuous intrathecal
morphine were admitted into a prospective, randomized,
double-blind, placebo-controlled, seven-day pilot study.
Patients were randomized into three treatment groups
based on oral naltrexone dose: 100 �g (Group A, n = 3),
10 �g (Group B, n = 7), or placebo (Group C, n = 5). All
patients continued with their constant intrathecal mor-
phine infusion, and in addition they received one capsule
of study medication every 12 hours for seven days. Other
analgesics or coanalgesics were kept at a constant dose
level throughout the study. Patients rated pain scores
(visual analogue score [VAS]; 0 = no pain, 10 = worst pain
imaginable) and side effects three times daily throughout
the study period. Efficacy measures included pain intensi-
ty difference (PID) scores, constructed so that positive
scores indicate a reduction in pain intensity and negative
scores indicate a worsening of pain.

Results: Fifteen patients (six male, nine female) with a
mean (SD) age of 55 (10) years and weight of 81 (21) kg
completed the study. The mean (SD) baseline VAS pain
intensity rating was similar in all three groups (6.8 [1.5]).
Baseline pain VAS score minus the lowest daily pain VAS
score yielded the peak PID score. The peak PID score from
Day 1 was statistically (p < 0.05) highest (median PID
score: 5.9) in Group A compared with Group C. There was
a trend in PID scores across Days 2 through 7, with median

PID scores higher (i.e., greater pain relief; p = 0.07) in
Group A. In the daily global pain assessments, the pain
scores across Days 2 through 7 approached significance
(least pain) in Group A compared to Group C (p = 0.07)
or B (p = 0.08). Side effects were common (93 percent of
patients), minor (headache, nausea, sedation, dry
mouth), and similar across treatment groups. No serious
adverse events were observed, and no evidence of opioid
withdrawal was seen.

Conclusions: 1) Patients with chronic pain who
received oral naltrexone 100 �g BID in addition to their
chronic intrathecal morphine infusions demonstrated the
greatest improvement (p = 0.07) in their daily pain scores.
Because of the small sample size, the results did not reach
traditional levels of significance. 2) Side effects were com-
mon, minor, and similar across treatment groups. 3) No
serious adverse events were recorded. 4) No evidence of
opioid antagonist toxicity or opioid withdrawal was
observed. 

Key words: chronic pain, opioid agonists, opioid
antagonists, intrathecal analgesics, analgesia

INTRODUCTION 

Morphine and other opioids have been prescribed for
many years for the treatment of cancer pain and have
been found to be effective for the relief of moderate to
severe pain.1 In the last decade, chronic oral or transder-
mal opioids have gained acceptance as treatments for
chronic nonmalignant pain (CNMP).2 For CNMP patients
who do not achieve adequate analgesia with chronic oral
opioids or who experience intolerable side effects from
opioids, other forms of treatment, such as spinal anal-
gesics, are often used.3

Opioids interact with stereospecific, saturable recep-
tors in the brain, spinal cord, and other tissues, with a
principal therapeutic effect of analgesia.4 Morphine bind-
ing to inhibitory opioid receptors on nerve cells results in
inhibition of the transmission of pain signals into the
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brain. It has been observed, however, that while the
dominant effect of opioids in their usual clinical doses is
to inhibit opioid receptors, opioid agonists simultaneous-
ly activate excitatory opioid receptors on sensory nerve
cells.5 This paradoxical excitatory action can weaken opi-
oid-induced analgesia and contribute to dependence and
tolerance-related opioid-therapy failures.5-7 Therefore,
medications able to selectively block this excitatory effect
on opioid receptors could theoretically enhance opioid
analgesia. 

The antiexcitatory actions of low-dose opioid antago-
nists and their potential as possible adjuncts for the
enhancement of opioid agonist analgesia have been eval-
uated through basic and clinical research. Selective
antagonism of excitatory opioid receptor function has
been shown to enhance the inhibitory potency of opioid
agonists in dorsal root ganglion cultures.8 In rodent noci-
ceptive paradigms, opioid antagonists not only exhibit
biphasic dose-response curves9,10 but also markedly
enhance the analgesic potency of morphine when co-
administered in remarkably low doses.11,12

Several clinical studies and case reports published
over the years provide further evidence of this enhance-
ment of opioid analgesia via concurrent use of low doses
of opioid antagonists. Levine13 examined the analgesic
actions of naloxone in patients with postoperative dental
pain in a controlled, double-blind trial and found that
naloxone 400 and 1,000 �g potentiated the analgesic
effect of oral pentazocine. A more recent case report
demonstrated the opioid-analgesic-enhancing effect of
naltrexone when added to chronic methadone therapy in
a patient with chronic and refractory painful diabetic
neuropathy. For this patient, the addition of naltrexone in
the ultra-low dose of 1 �g twice daily not only improved
pain relief but also allowed for a modest reduction in
methadone dose.14

Naltrexone is a pure opioid antagonist that blocks the
subjective effects of intravenously administered opioids.
It has few, if any, intrinsic actions aside from its opioid-
blocking properties. Based on the hypothesis that selec-
tive antagonism of opioid excitatory actions may enhance
the analgesic potency of opioid agonists, we designed a
study to evaluate the safety and efficacy of combined
intrathecal morphine and low-dose naltrexone in the
treatment of CNMP. Intrathecal opioid therapy delivers
low doses of opioids close to the site of action and is
often effective in treating CNMP syndromes. However,
complete pain relief is not always achieved in all patients,
and additional therapies are needed to control chronic
pain in the refractory population.15 Thus, the addition of
a low-dose opioid antagonist (i.e., naltrexone) was pro-
posed to enhance analgesia in patients experiencing
incomplete pain relief while receiving chronic intrathecal
opioids for CNMP. The purpose of this pilot study was to
evaluate and compare the analgesic efficacy and safety of

two different low doses of oral naltrexone when added to
chronic intrathecal morphine therapy in patients with
CNMP. 

METHODS

Study design

This was a prospective, randomized, double-blind,
single-center, placebo-controlled pilot study of the effects
of low-dose oral naltrexone on pain relief produced by
chronic intrathecal morphine administration. Oral nal-
trexone was chosen over intrathecal antagonists because
of concerns about the unapproved nature of intrathecal
naloxone use and the potential for neurotoxicity. 

Written informed consent was obtained from all
patients. The protocol and informed consent form were
reviewed and approved by the Institutional Review
Board at the University of Kentucky. The study was con-
ducted in accordance with the provisions of the
Declaration of Helsinki and its amendments, and with the
International Conference on Harmonization Good
Clinical Practice as adopted by the US Food and Drug
Administration.16

Patients

Adult patients with a history of incompletely relieved
CNMP who were using indwelling intrathecal morphine
delivery systems were eligible for enrollment. Eligible
patients were those with chronic refractory pain and a
history of inadequate pain relief following prior use of at
least two different opioid analgesic medications. Patients
had a baseline visual analogue pain score (VAS) of at
least 5 (0 = no pain, 10 = unbearable pain). Premeno -
pausal women testing negative on a serum pregnancy
test within seven days of enrollment and either practicing
abstinence or using a medically accepted contraception
method were eligible for enrollment. Patients had to be
willing and able to complete the necessary patient evalu-
ations. Exclusion criteria included any condition that
might interfere with the absorption of study medications
(e.g., intractable nausea and vomiting, inability to take
oral medication, certain gastrointestinal disorders); a his-
tory of clinically significant intolerance or hypersensitivi-
ty to study medications; a history of (or anticipated) pro-
cedures that might confound quantification of analgesia;
chronic respiratory insufficiency; severe hepatic or renal
impairment; unstable seizure disorder; and any other
physical, mental, or psychological condition that might
interfere with the study or the interpretation of its results.
Patients were not eligible for the study if adjuvant anal-
gesics (e.g., anticonvulsants, antidepressants, NSAIDs) or
oral opioids had been started or discontinued within four
weeks of study entry. 
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Study procedures

Fifteen patients were recruited and randomly assigned to
one of three naltrexone treatment groups: naltrexone 100
�g (Group A, n = 3), naltrexone 10 �g (Group B, n = 7), or
placebo (Group C, n = 5). Oral study medication was pro-
vided in the form of identical hard, opaque gelatin cap-
sules. The inactive ingredients were microcrystalline cellu-
lose and magnesium stearate. Both patients and researchers
were blinded to the dose of study medication. All bottles,
used or unused, were saved for final disposition. 

All patients continued their constant intrathecal mor-
phine infusion at the same dose throughout the seven-day
study period. Patients receiving adjuvant analgesics contin-
ued their medications without change throughout the study
period. Prior to administration of oral study drug, baseline
assessments were performed, including vital signs, VAS (0 =
no pain, 10 = unbearable pain), and evaluation of side
effects (sedation, dry mouth, headache, itching, difficulty
urinating, constipation, nausea, and vomiting) on a 4-point
Likert scale (0 = none, 1 = mild, 2 = moderate, 3 = severe).
Patients recorded VAS ratings and assessed side effects
three times daily throughout the seven-day study period. In
addition, patients made a global 24-hour assessment of
pain using a VAS scale (0 = no pain, 10 = worst possible
pain) once daily. Pain evaluations on Day 1 were made
prior to taking study drug, 30 minutes after taking study
drug, and hourly post-dose over eight hours.   

Patients took study medication every 12 hours
throughout the seven-day trial. Acetaminophen was
allowed as rescue medication.   

Safety and efficacy

Patients recorded their assessments of analgesia, nausea,
and sedation, as well as the use of regularly scheduled
medications and/or rescue medication. Compliance was
determined by review of patient diaries and counts of
returned medication. Vital signs, including respiratory rate,
heart rate, blood pressure, blood oxygen saturation, and
oral temperature, were taken prior to administration of
study medication, hourly on the first study day, and once
on Day 8 during the patient’s exit evaluation. Adverse
events were coded using standard methods and recorded
in terms of severity and relationship to study drug. 

Drug efficacy was estimated via evaluation of pain
intensity difference (PID) score, which is the baseline
VAS pain intensity rating minus the current pain intensity
score. A positive PID score indicates a reduction in pain
intensity, and a negative score indicates worsening of
pain intensity.17-19

Statistical analysis

Results from all enrolled patients were included in the

analysis of efficacy data. Statistical evaluation of overall
treatment effects was assessed using the exact Kruskal-
Wallis procedure. Pairwise comparisons were made
using the exact two-sample Wilcoxon procedure.
Treatment differences were considered significant at p <
0.05. Pairwise testing was considered only if the overall
treatment differences were found to be statistically signif-
icant (p < 0.05) or demonstrated a trend (p < 0.05 to p <
0.10). 

RESULTS

This investigation was considered a Phase I pilot
study, intended to capture treatment information to be
used in the design of future trials. While all 15 patients
completed the study, the resultant uneven numbers of
patients between treatment groups made it difficult to
generate highly significant statistical results. Nonetheless,
several interesting trends were observed in the study
data. 

Fifteen patients (nine females and six males) complet-
ed the protocol (Table 1) and complied with all drug-dos-
ing schedules. The mean (SD) age was 55 (10) years, with
a mean (SD) weight of 81 (21) kg. All patients had failed
to achieve sustained pain relief on previous oral opioid
analgesics, all patients had been previously treated with
injective steroid therapy such as epidural or facet injec-
tions, and six patients had a history of previous back sur-
gery for pain (one patient in Group A, four patients in
Group B, and one patient in Group C). The pain diagno-
sis, daily intrathecal morphine dose, and concomitant
analgesic use for each patient are listed in Table 2.

Mean (SD) baseline oxygen saturations (95.3 percent
[3.2]), heart rates (75 bpm [17]), respiratory rate (19 bpm
[3.4]), systolic blood pressure (127 mmHg [15.7]), dias-
tolic blood pressure (78 mmHg [12]), and oral tempera-
tures (98.4°F [0.6]) were all unremarkable and exhibited
no statistically significant or clinically important changes
during the study period.   

The mean (SD) baseline VAS pain intensity rating of
6.8 (1.5) was similar in all three groups. Peak PID score
was calculated by subtracting the lowest daily pain VAS
score from the baseline pain VAS score. Differences in
PID scores between all the treatment groups approached
statistical significance (p < 0.07). The peak PID score
from Day 1 was statistically (p < 0.05) highest (median
PID score: 5.9) in Group A compared with Groups C and
B (Figure 1). No difference in reported PID scores was
found across time between Groups B and C. The PID
scores through eight hours post-dose approached statisti-
cal significance (p < 0.08), as the median PID scores tend-
ed to be highest (i.e., greatest reduction in pain) in Group
A and lowest (i.e., least reduction in pain) in Group B. 

After Day 1, pain evaluations were made three times
daily through Day 7. PID scores were then calculated for
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each time point in terms of change from Day 1 baseline
evaluation (Figure 2). There was a statistically significant
difference found among the treatment groups on the
afternoon of Day 2 (p < 0.05), when Group A had signifi-
cantly higher PID scores than Groups B and C (p < 0.05).
A statistically significant difference was also found among
the treatment groups on the evening of Day 3, when
Group A had higher scores than either Group B or C (p <
0.05). The PID scores from Day 2 through Day 7
approached statistical significance (p < 0.07), as the
median PID scores were higher in Group A than in
Group B or C at all pain measurements for Days 2
through 7.

There were no deaths or serious adverse events
reported during the one-week study. Side effects related
to the gastrointestinal and/or nervous system were most
commonly reported, with 14 of 15 patients reporting one
or more events in those categories. The most commonly
reported adverse events were headache (11 patients), dry

mouth (11 patients), sedation (10 patients), and nausea
(nine patients). Other side effects included constipation
(six patients), pruritus (one patient), and vomiting (two
patients). Interestingly, the highest number of reported
adverse events per patient (five) occurred in the placebo
group. Twenty-five events were reported by the five
placebo patients, while 26 events were reported by the
seven patients in Group B and seven events were report-
ed by the three patients in Group A.   

DISCUSSION 

Oral opioids have been recommended recently for the
treatment of CNMP such as osteoarthritis and chronic low
back pain.20 This analgesic treatment is often successful,
but some patients experience intolerable side effects or
inadequate pain relief. For this subset of CNMP patients,
spinal analgesics administered via implantable intrathecal
pumps are frequently tried.21 While many patients gain
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Table 1. Patient demographics

Characteristic Naltrexone 100 �g Naltrexone 10 �g Placebo Total

Number of patients 3 7 5 15

Age

Mean 58.0 53.4 55.4 55.0

Median 51.0 52.0 52.0 52.0

Range 48 to 75 49 to 65 42 to 74 42 to 75 

Sex

Males 1 (33 percent) 3 (43 percent) 2 (40 percent) 6 (40 percent)

Females 2 (67 percent) 4 (57 percent) 3 (60 percent) 9 (60 percent)

Height (in)

Mean 65.8 64.3 64.5 64.6

Median 64.0 61.5 65.0 64.0

Range 62 to 72 58 to 73 56 to 72 56 to 73

Weight (kg)

Mean 83.8 78.2 81.8 80.5

Median 90.7 79.4 88.4 80.7

Range 54 to 107 47 to 113 57 to 106 47 to 113



excellent pain relief from intrathecal analgesics, some do
not achieve adequate pain relief, and the occasional
patient experiences serious adverse events such as para-
plegia and respiratory depression.22,23 Clearly, additional
pain therapies are needed to control chronic pain among
patients refractory to oral analgesics and invasive pain
treatments. Ultra-low-dose opioid antagonists have occa-
sionally been added to opioid therapy to paradoxically
enhance opioid analgesia.6 With this pilot study, we have
reported the first use of oral naltrexone to enhance the
analgesia of patients with chronic pain receiving intrathe-
cal morphine.   

In this study, patients with chronic pain who received
oral naltrexone 100 �g twice daily as an adjunct to chron-
ic intrathecal morphine infusions tended to experience
the greatest improvement in their daily pain scores. On
the first day of treatment, the highest peak PID scores

(greatest pain relief) were seen in the group receiving
naltrexone 100 �g BID. Throughout the first day of treat-
ment, there was a trend in the PID scores indicating that
the naltrexone 100 �g group tended to have the greatest
reduction in pain, with the placebo and naltrexone 10 �g
groups experiencing less pain relief. Although these data
did not achieve statistical significance, we believe that
this trend, even among this small number of patients, is
important. Clearly, a larger prospective study needs to be
completed to test more fully the hypothesis that oral nal-
trexone can enhance opioid analgesia among patients
with CNMP. 

This pilot study is limited chiefly by its small sample
size. Because of the small patient numbers, the results did
not always reach traditional levels of significance and fre-
quently only suggested a trend. A larger, double-blind,
prospective clinical trial is necessary to determine
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Table 2. Patient pain diagnosis and analgesic use

Group Patient Pain diagnosis
Intrathecal morphine

daily dose (mg/d)
Concomitant analgesics

A

1 DJD lumbar spine 8.0 imipramine

2 Postlaminectomy syndrome 2.7 oxycodone

3 Chronic low back pain; bilateral hip pain 6.5 hydrocodone

B

1 Postlaminectomy syndrome 2.3 methadone

2 Postlaminectomy syndrome 7.0 gabapentin

3 Postlaminectomy syndrome 4.5 gabapentin

4 DJD cervical spine 12.7 oxycodone

5 DJD cervical spine 1.8 methadone

6 DDD lumbar spine 4.4 amitriptyline

7 Postlaminectomy syndrome 2.5 doxepin

C

1 DJD lumbar spine 23.5 methadone

2 Postlaminectomy syndrome 3.2 oxycodone

3 Flank pain (renal stones) 7.5 acetaminophen

4 Lumbar spondylosis 5.5 NSAID

5 DJD lumbar spine 9.0 NSAID

DJD = degenerative joint disease; DDD = degenerative disc disease; NSAID = nonsteroidal anti-inflammatory drug.



whether the efficacy of naltrexone in enhancing intrathe-
cal opioid analgesia can be verified. 

The pharmacologic antagonism of excitatory (hyperal-
gesic), but not inhibitory (analgesic), central nociceptive
systems offers a new therapeutic option for anesthesiolo-
gy, psychiatry, pain management, and palliative medi-
cine. The paradoxical analgesic actions of low doses of
opioid antagonists have been demonstrated in both ani-
mals and humans.6,7,11-14 This paradoxical ability of low-
dose opioid antagonists to enhance opioid analgesia is
not new; in the early 1950s, researchers at Massachusetts
General Hospital were already attempting to combine an
opioid analgesic with an opioid antagonist in order to
enhance morphine analgesia without side effects.6 Over
the next 50 years, various case reports and clinical trials
demonstrated that low doses of opioid antagonists
enhance opioid analgesia, while large doses of opioid
antagonists provide the expected antagonism of opioid
effects. Our results indicate that naltrexone’s enhance-
ment of intrathecal morphine analgesia may be dose
dependent, since only the 100 �g treatment group expe-
rienced improved pain relief. Since this pilot study was
the first of its kind, the most useful dose of naltrexone
was unknown, and our study dose was based on estima-
tions from available animal and human data. Future clini-
cal trials should better define the therapeutic range for
naltrexone’s analgesic enhancement actions by compar-
ing effects of slightly higher and slightly lower doses of
naltrexone to the 200 �g/d shown to be most effective in
this pilot trial. 

More recent case reports and clinical trials demon-
strate the possible usefulness of this new analgesic treat-
ment (naltrexone) in patients with refractory chronic
pain.6 One such case report involves a diabetic patient
with painful peripheral neuropathy refractory to
methadone 240 mg/d.14 The patient rated his pain as 9/10
on the VAS scale, in spite of gabapentin adjuvant anal-
gesic therapy, and methylphenidate was necessary in

order to combat opioid-related sedation. The patient was
given naltrexone 2 �g/d and reported a significant drop
in pain score on Day 1, to 3/10. His pain remained con-
trolled with this addition of low-dose naltrexone, and his
methadone dose was reduced to 200 mg/d. Our patients
responded to a higher–though still classified as low–
dose of naltrexone (200 �g/d). This difference may be
related to the pain etiology (none of our patients had
painful diabetic neuropathy) and to the different route
of opioid administration, with all patients in our trial
receiving intrathecal opioid analgesics. Since this is the
first report of naltrexone enhancing the analgesic effect
of intrathecal opioids, the most useful oral dose of
 naltrexone for enhancing analgesia in CNMP patients
remains speculative. 

Two clinical trials have been completed using a com-
mercial preparation of oxycodone combined with oral
low-dose naltrexone. The first prospective, double-blind,
placebo-controlled clinical trial compared the analgesic
effect of oxycodone alone versus oxycodone with nal-
trexone 1 �g among patients with osteoarthritis and
chronic pain.24 Oxycodone combined with low-dose nal-
trexone gave better pain relief compared with placebo or
oxycodone alone over the course of the four-week clini-
cal trial. Another recent clinical trial compared an oxy-
codone-naltrexone oral preparation with oxycodone
alone in patients with chronic nonmalignant low back
pain.25 Patients were allowed to titrate their own opioid
doses to achieve adequate pain relief. Both oxycodone-
naltrexone and oxycodone alone provided similar anal-
gesia; however, the daily dose of oxycodone was lower
in the oxycodone-naltrexone group, suggesting that the
naltrexone enhanced opioid analgesia.20 Furthermore,
there were no significant side effects or adverse reactions
in the low-dose naltrexone group. Correlation of our
pilot study results with these larger clinical trials is diffi-
cult, since we added low-dose oral naltrexone to
intrathecal morphine analgesia. 
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Figure 1. Median pain intensity difference scores over the first eight hours post-dose, with Group A showing higher
scores (i.e., greater analgesia) compared with Group C.
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No deaths or serious adverse events were reported
during this pilot study. Side effects were common but
minor, with the highest rate of side effects occurring in
the placebo group. These are important observations, as
the addition of an opioid antagonist to chronic opioid
analgesic therapy is potentially harmful.6 There is always
a possibility of precipitating opioid withdrawal, even
when using low doses of naltrexone. Also, the opioid-
enhancing effect of naltrexone could have precipitated
opioid side effects such as sedation or respiratory depres-
sion. None of these serious side effects occurred during
this clinical trial, however, and no evidence of opioid
antagonist toxicity or opioid withdrawal was observed. 

In summary, patients with CNMP who received oral
naltrexone 100 �g twice daily in conjunction with contin-
uous intrathecal morphine infusions tended to demon-
strate the greatest improvement in daily pain scores as
compared to patients receiving placebo or naltrexone 10
�g twice daily. We have presented the first pilot study in
which low-dose oral naltrexone appears to enhance
chronic intrathecal opioid analgesia among patients with
chronic pain. Side effects were common, minor, and sim-
ilar across treatment groups, with no serious adverse
events (including opioid withdrawal) observed. While
this pilot study involved a small number of patients, it
employed rigorous methodology utilizing a prospective,
double-blind, placebo-controlled trial design. Future tri-
als need to explore the dose-response character of nal-
trexone’s analgesia-enhancing effects and expand clinical
application to patients receiving chronic oral opioids. 
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ABSTRACT

Study objective: To investigate the effect of once-a-
day extended release of morphine sulfate AVINZA® (A-MQD)
on polysomnographic measures of sleep in a population of
chronic osteoarthritic pain patients with sleep difficulties. 

Design: Single-center, single-blind, placebo-lead-in,
30 mg or 60 mg. Patients’ sleep and neurocognition were
objectively measured at a sleep laboratory, and patients
self-rated their pain, sleep, and other functions.

Participants: Thirty-four participants (26 to 75 years
old) complaining of sleep difficulties and chronic, stable
pain secondary to hip or knee osteoarthritis.

Interventions: Participants had a screening visit on
current pain medication and then, following a single-
blind placebo run-in period, received 30 mg/d of A-MQD
for six days. At day 6, doses for participants with incom-
plete pain relief on the Brief-Pain-Inventory (BPI) pain
scale were increased to 60 mg/d. Treatment continued for
another eight days at the new dose level (14 days for a
subgroup at 60 mg/d). Sleep was objectively measured by
all-night polysomnography (PSG) at screening while on
the participants’ current pain therapy, at baseline follow-
ing a placebo run-in and at the end of treatment while on
A-MQD. 

Outcome measures: PSG parameters evaluated
included Total-Sleep-Time (TST), Wake-timeafter-Sleep-
Onset (WASO), Sleep-Efficiency (SE), Latency-to-Persis -
tent Sleep (LPS), Latency-to-REM-sleep, the Number-of-
Awakenings (NAW), the time spent in each stage of sleep,
and REM-sleep-latency. Subjective evaluations included
participants’ estimations of sleep time and sleep quality, the
Epworth-Sleepiness-Scale (ESS), the BPI, and participant

acceptance of and relief due to current therapy.
Assessments of neurocognitive function were also made.

Results: Sleep initiation and maintenance tended to
improve with A-MQD as demonstrated by the increases in
TST and SE and decreases in WASO and NAW as com-
pared with placebo-baseline values. Sleep architecture
was preserved by the study drug and some increases in
stage 2 and 3/4 sleep were seen compared with placebo
baseline. Subjective ratings of sleep quality and sleep time
were significantly improved with treatment, as were BPI
scores and ratings of medication acceptance and pain
relief. A-MQD was generally well tolerated. 

Conclusions: A-MQD was an effective treatment for
pain, and this study treatment was associated with improve-
ment of both objective and subjective sleep parameters in par-
ticipants with chronic osteoarthritic pain.

Key words: sleep, sleep quality, chronic pain, poly -
somnography, AVINZA® capsules

INTRODUCTION

Chronic pain is highly correlated with sleep distur-
bance.1-3 The incidence of disturbed sleep in participants
with arthritis is estimated at nearly 60 percent.4-6

Importantly, baseline pain levels may even be predictive
of sleep difficulties up to two years in the future.4

Furthermore, the relationship between disturbed sleep
and pain appears to be bidirectional: pain worsens sleep
difficulties and poor sleep heightens the perception of
pain.7-9 Increasing pain levels may be correlated with an
increasing risk for insomnia,2 and recurrent poor sleep
may be linked to muscular pain, tenderness, and
fatigue.7,8
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Opioids are a commonly used pharmacological tool
for the management of chronic to moderate to severe
pain. Yet, there have been relatively few studies using
objective sleep measurements to evaluate the effects of
these medications on any participants, much less chronic
pain participants. A publication of a limited study sug-
gests that acute nighttime (presleep time) administration
of opioids may suppress rapid eye movement (REM)
sleep and slow wave sleep and may unexpectedly
increase wakefulness.10 On the basis of this limited expe-
rience related to acute administration, it might be specu-
lated that in chronic pain participants opioid medications
given to alleviate pain could in fact be disruptive to sleep
and could contribute to the participant’s sleep distur-
bance, rather than ameliorating it. Studies by Caldwell et
al.,11 Rauck et al.,12 and Panjabi et al.13,14 are in contrast to
this, where osteoarthritis participants stated, in self-
administered questionnaires, that pain relief with opiates
improved the quality of their sleep.

The use of sustained release opioids (SROs) may be
responsible for the improvements in sleep as found by
Caldwell, Rauck, and Punjabi. The pharmacokinetics and
analgesic properties of a given SRO are highly dependent
on the release profile of the drug delivery system.
Therefore, two different modified-release formulations of
the same opioid may yield significantly different profiles,
even when administered in a similar manner.

Release of morphine sulfate (A-MQD) is a morphine-
based SRO with a novel modified-release formulation
specifically designed for once-daily dosing.11 The present
exploratory study was designed to determine whether
alleviation of chronic pain in osteoarthritic participants
via A-MQD would produce concurrent improvements in
polysomnographic (PSG) sleep measures in addition to

confirming prior reports of subjective sleep improve-
ment. Correlation of PSG findings with measures of neu-
rocognition as well as quality of life measures was also
assessed.

METHODS

Study design

This single-center, placebo-lead-in, single-treatment,
single-blind study was conducted at a US site. Two doses
(30 mg, titrated to 60 mg as needed for a subset of the
population) of A-MQD were evaluated in participants
with documented osteoarthritis complaining of sleep dis-
turbances secondary to their osteoarthritic pain. The pro-
tocol for this study was approved by an institutional
review board, and the study was conducted in accor-
dance with the Declaration of Helsinki and the Good
Clinical Practice guidelines.

Participant selection involved three screening steps
(Figure 1). First, potential participants underwent a clinical
assessment visit. Second, participants returned for a
polysomnographic screening visit (screening) while continu-
ing the participants’ then current pain therapy. Third, partici-
pants who continued to be eligible were then withdrawn
from their current pain and sleep medication during a five-
day single-blind placebo-washout period that concluded
with two nights of PSG evaluation (baseline). Subjective and
neurocognitive evaluations were performed prior to dis-
charge on the second morning (baseline for these evalua-
tions). At this point, to continue to be eligible, participants
had to have a score of � 4 on the Brief-Pain-Inventory (BPI).

Participants who passed these three screening evalua-
tions were formally entered into the study and were then
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provided with 14 days of active treatment (30 mg/d A-
MQD). Participants returned to the clinic on the sixth day
of active treatment to repeat the series of subjective and
neurocognitive tests performed at placebo baseline. At
this visit, the dose of A-MQD was increased to 60 mg/d
for participants reporting inadequately responsive pain.
Participants returned to the clinic on the thirteenth- and
fourteenth-day of treatment for a final two nights of PSG
evaluation (day 13/14). Again, the subjective and neu-
rocognitive batteries were repeated and final safety eval-
uations were performed prior to the final discharge on
day 15.

As this was a pilot study, part way through the study,
an interim analysis was conducted to examine the inter-
nal consistency of the data. This analysis suggested (see
discussion section) that the two treatment arms (30 mg/d
for 14 days vs 30 mg/d for six days followed by eight
days at 60 mg/d) did not represent comparable exposure
to constant doses of study drug. At this point, participants
whose dosage had been increased to 60 mg/d were pro-
vided with treatment at this dose level for a further full 14
days, thus spending a total of 20 days on study treatment.
Participants in this last group did not repeat the day 6
assessments after six days at the new dose level and
engaged in the final PSG evaluations on day 19 and 20
(equivalent to day 13/14 for the other groups) and the
final subjective assessments on day 21 (equivalent to day
15 for the other groups).

Regardless of treatment arm, concomitant medication
was restricted. Both prescription and OTC pain and sleep
medications were prohibited. In addition, the use of any
form of steroids and viscosupplementation in osteo -
arthritic joints was not allowed. Rescue medications for
either pain or sleep were not allowed.

Subject recruitment and selection

Male and female participants with osteoarthritis at a hip
and/or knee joint, aged 18 to 80, in relatively good health
were recruited for this study through local physicians and
newspaper advertisements. Participants were eligible if they
reported sleep disturbances secondary to their osteoarthritic
pain and had been taking NSAIDs, acetaminophen, and/or a
prn analgesic containing an opioid (maximum of 30 mg/d in
morphine equivalents) for at least three months. Participants
were further required to 1) not have a diagnosis of any
chronic pain syndrome that would interfere with the assess-
ment of osteoarthritis symptoms, 2) not have prior replace-
ment surgery or other clinically significant disease at the
affected joint(s), 3) not have a history of substance abuse or
dependence, and 4) not receive any steroids within 30 days
prior to baseline assessments, intra-articular steroids in with-
in 60 days prior to study baseline, or intra-articular viscosup-
plementation at the affected joint(s) within six months of the
start of the study.

After signing an informed consent statement,
prospective study participants underwent a screening
process that included a physical examination, clinical
laboratory tests, and a 12-lead ECG. Qualified partici-
pants were invited to undergo a PSG screening night
while continuing their current pain therapy. Participants
who met the screening criteria for other sleep disorders
(i.e., sleep apnea, periodic limb movement disorder)
during the PSG screening night were no longer eligible
for participation.

Next, eligible participants underwent a five-day place-
bo washout from all pain and sleep medications. At this
point (placebo baseline), participants were finally invited
to enter into a single-blind treatment if they had an aver-
age pain rating of � 4 on the BPI scale.

Study procedures

Study drug. A-MQD (30 and 60 mg/d) was evaluated
in this study. Medication (30 mg/d) was dispensed to par-
ticipants after a single-blind placebo-baseline PSG night
followed by next-morning neurocognitive, subjective
pain, and sleep assessments. Participants were educated
on the possible side effects of the study medication and
cautioned about drowsiness while driving. They were
then instructed to swallow one capsule of study medica-
tion in the morning each day for the next 14 days.
Participants complaining of inadequate pain relief were
titrated to 60 mg/d at the day 6 visit.

Polysomnography. PSG recordings were per-
formed by experienced technicians and were scored
according to the methodology of Rechtschaffen and
Kales15 by a single registered polysomnographic tech-
nologist. Scoring was later confirmed by a blinded
external, accredited polysomnographer. Recordings
were taken in the sleep laboratory at screening (day -6, -
5), baseline (day -2, -1), and during treatment (day 13,
14) for a period of 480 minutes with lights out beginning
at the participant’s habitual bedtime. PSG values are the
mean of each two-night period.

Subjective assessments. Participants completed sev-
eral subjective assessments of their sleep and pain. These
evaluations were completed at screening (day -5), base-
line (day 0), and during treatment (day 6, 15) and includ-
ed the Epworth Sleepiness Scale (ESS), a sleep quality
questionnaire, the Brief Pain Inventory (BPI), and ratings
of the acceptability of and relief provided by their current
therapy. The ESS is an eight-question instrument that
assesses the participant’s subjective sense of the likeli-
hood of falling asleep in various real-life situations. Each
question is rated on a scale of 0 (“would never doze”) to
3 (“high chance of dozing”). The sleep quality question-
naire asked participants to rate their quality of sleep on a
VAS scale of 0 to 100 and to estimate the average number
of hours of sleep they were getting per night. The BPI is a
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series of questions in which participants rate their pain on a
scale of 0 (“no pain”) to 10 (“pain as bad as you can imag-
ine”). Participants used a five-point scale to rate their
acceptance of their current therapy. This scale was
anchored at 0, “none” and 4, “excellent.” Finally, partici-
pants used a five-point scale anchored at 0, “none” and 4,
“complete” to indicate the pain relief provided by their
current therapy.

Neurocognitive battery. The neurocognitive battery
was performed by a psychologist (SB) at screening (day -
5), baseline (day 0), and during treatment (day 6, 15). A
standardized neurocognitive battery was administered to
participants. Alternative forms were employed where
appropriate. The following cognitive domains with corre-
sponding tests were administered: attention (Trails
Making A, Digit Symbol Substitution Test: DSST), memory
(Rey Auditory Verbal Learning Test, Immediate and
Delayed Condition Recognition: RAVLT), motor-speed
(Finger Tapping Speed Test), and executive function
(Letter-Number Sequencing, Trails Making B).

Compliance. At each visit, participants were moni-
tored for drug compliance and had to have taken at least
85 percent of the prescribed doses to be considered com-
pliant. During the first week of treatment, if a participant
missed � one day of dosing or took > seven capsules dur-
ing any seven-day period, he or she was instructed on the
proper dosing and the importance of maintaining the
dosing schedule. If the participant continued to be non-
compliant, he or she was dropped from the study.

Safety evaluations

Vital signs were recorded at screening and at each visit
during treatment. A physical examination along with
chemistry and hematology was performed at screening
and prior to discharge at the last study visit. A 12-lead

ECG was also obtained at screening. Adverse event infor-
mation was collected at each visit.

Data analysis

The efficacy endpoints were analyzed for compliant
study participants who completed at least the day 6 eval-
uations (e.g., the evaluable population). The safety analy-
sis was performed for all participants who were exposed
to at least one dose of study medication. Parameters
measured on more than one day (e.g., days 13 and day
14) during the screening, baseline, or treatment periods
were defined as the average of the values obtained at
each measurement period. Changes from baseline values
were calculated both as a percent-change-from-baseline
and as an absolute-change-from-baseline. Changes from
screening were calculated as an absolute-change-from-
baseline only. Nonparametric statistical methods (e.g.,
Wilcoxon tests) were used. Hypothesis testing was two-
sided and claims of significance were based on two-sided
p-values of p-values of 0.05 or less.

RESULTS

Demographics

A total of 127 participants were screened. Of these, 93
did not progress to treatment because they failed the
inclusion/exclusion criteria. No participant dropped out
of the screening process because of inadequately con-
trolled pain during the placebo washout period. Thus, 34
progressed to receive treatment (e.g., intent-to-treat pop-
ulation) and 31 participated for long enough to be con-
sidered evaluable. The demographics of the participants
who completed the study include a mean age of 53.7
(range 26 to 75), majority female (27 [79 percent] vs 7 [21
percent]), majority Caucasian (21 [62 percent]), but with
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Figure 3. Number of awakenings, mean change from
baseline at day 14. Decrease = less awakenings.

All patients

30 mg � 14 days

60 mg � 14 days

30 + 60 mg � 14 daysAll patients

30 mg � 14 days

60 mg � 14 days

30 + 60 mg � 14 days

Figure 2. Total sleep time, mean change from baseline at
day 14. Increase = more time asleep; * p < 0.05.
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Table 1. PSG results

PSG measure Time point All evaluable (n = 31) 30 mg � 14 d (n = 10) 60 mg � 8 d (n = 9) 60 mg � 14 d (n = 12)

Sleep continuity

Sleep efficiency,
(percent)

Screening 76.5 72.1 79.3 78.0

Baseline 81.8 80.3 81.7 83.2

Day 13/14 83.8* 88.0 82.8 81.3

Total sleep time,
(minutes)

Screening 367.0 346.0 380.7 374.4

Baseline 391.1 385.6 392.1 395.0

Day 13/14 402.5* 422.9*† 397.4 390.5

Number of 
awakenings,
(minutes)

Screening 27.1 24.8 27.0 29.1

Baseline 28.8 27.6 26.9 31.3

Day 13/14 27.9 23.6 34.6 26.8

Latency to per-
sistent sleep,
(minutes)

Screening 43.2 79.2 26.8 25.6

Baseline 24.7 21.1 18.4 32.3

Day 13/14 23.9 16.3* 24.1 29.4

Wake time after
sleep onset, 
(minutes)

Screening 72.6 62.5 69.1 83.6

Baseline 62.9 68.9 67.6 54.7

Day 13/14 59.1 42.0 65.6 67.7

Sleep architecture

REM sleep 
latency, (minutes)

Screening 113.9 131.9 110.0 101.8

Baseline 84.1 74.8 75.5 98.3

Day 13/14 68.5*† 58.4 60.8 81.1

REM sleep, 
(minutes)

Screening 68.0 58.7 69.7 74.5

Baseline 83.8 75.6 83.7 90.8

Day 13/14 77.9 79.3* 74.6 78.9

Stage 2 sleep,
(minutes)

Screening 245.2 223.7 253.5 257.0

Baseline 262.1 260.5 257.7 266.8

Day 13/14 279.8 296.7*† 267.4 275.3

Stage 3/4 sleep,
(minutes)

Screening 13.5 11.1 13.9 15.4

Baseline 18.9 13.8 11.7 13.1

Day 13/14 18.8 31.6 13.4 12.6

*Change from screening (former analgesic) where p � 0.05; †Change from placebo baseline where p � 0.05.



substantial African—American (10 [29 percent]) percent-
age and lesser percentages of Hispanic (2 [6 percent]) or
other (1 [3 percent]).

Participants who received 30 mg/d of A-MQD for the
entire study period will be referred to as the “30 mg � 14
day group,” participants whose dosage was increased to
60 mg/d after the first six days of treatment will be
referred to as the “60 mg � 8 day group,” and participants
whose dosage was increased to 60 mg/d and who contin-
ued with treatment for a full 14 days at this level will be
referred to as the “60 mg � 14 day group.” Day 13/14 and
day 15 values refer to day 19/20 and day 21 values,
respectively, for this latter group.

As mentioned earlier, the interim analysis suggested
that the study results for the 30 mg � 14 day group and
the 60 mg � 8 day group would not represent comparable
periods of uniform exposure to study drug. Thus, the rest
of this document will largely focus on the results for the
30 mg � 14 day group and the 60 mg � 14 day group. The
results for the 60 mg � 8 day group are included in the
appropriate tables, but will not be discussed further.

Polysomnography

Given the relatively small size of the study population,
measures of sleep continuity initiation, maintenance, and
architecture are presented for the participant population
as a whole and as a function of dose groups (Table 1 and
Figures 2 to 4).

Compared with normal sleepers, the sleep architecture
of the study population at screening reflected their sleep
disturbances (increased sleep stage 1 [data not shown];
diminished sleep stages 2 and 3/4; longer REM latency),
even while stable on prior pain therapy. At baseline, sub-
sequent to the withdrawal of all pain medications, some
of these differences were attenuated suggesting that the
participants’ previous therapies were negatively affecting
their sleep (Table 1). Overall, compared with baseline,
treatment with A-MQD preserved sleep architecture and
tended to increase stage 2 and stage 3/4 sleep and reduce
REM latency.

At study end, REM sleep duration was slightly
depressed, dropping to 77.9 minutes vs 83.8 minutes at
placebo-baseline. This effect was largely due to a
decrease of 11.0 minutes in the 60 mg � 14 day group. In
contrast, the 30 mg � 14 day group saw an increase of 3.7
minutes of REM sleep over this period.

For the total study population, PSG sleep parameters
were consistently improved by A-MQD compared with
measures obtained at screening while on prior therapy.
Both Total Sleep Time (TST) and Sleep Efficiency (SE)
were significantly increased by study drug while Latency
to Persistent Sleep (LPS) and Wake-time-after-Sleep-
Onset (WASO) both trended downward (Table 1).
However, although some trends did emerge, A-MQD did

not significantly impact PSG measures of sleep initiation
and maintenance as compared with placebo baseline.
Specifically, TST and SE increased while WASO and the
Number of Awakenings (NAW) both decreased (Table 1).

The treatment subgroups demonstrated varying results
on PSG outcome measures. The 30 mg � 14 day group
was consistently improved relative to placebo baseline in
all aspects of sleep: LPS, WASO, NAW, and REM sleep
latency were reduced while SE and TST were increased
(Figures 2 to 4). Less consistent results for these measures
were seen in 60 mg � 14 day group.

Subjective assessments

Subjective participant assessments of nighttime sleep
indicated significant improvement with A-MQD (Table 2
and Figure 5). The entire participant population showed
significant improvements in subjective sleep quality at
both day 6 and day 15 (p = 0.0001, p � 0.0001) relative to
placebo-baseline values. Significance was maintained at
day 6 for the 30 mg � 14 day group (p = 0.0254) and at
day 15 for the 60 mg � 14 day groups (p = 0.0010). The
study population reported sleeping for a mean of 30 min-
utes longer than at baseline at both the day 6 (p = 0.0691)
and day 15 (p = 0.0286) time points. This increase in self-
rated Number of Hours of Sleep was significant for the 30
mg � 14 day group (1.1 hours, p = 0.0313) and
approached significance for the 60 mg � 14 day group
(0.8 hours, p = 0.0625) at day 15.

Daytime alertness, as measured by the ESS, was
impacted to a small, but significant degree for the study
population as a whole at both day 6 (p = 0.015) and day
15 (p = 0.0150) (Table 2), but no treatment group showed
significant reduction in alertness as compared with place-
bo baseline.

Participants’ assessments of their pain severity and
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Figure 4. REM sleep latency, mean change from baseline
at day 14. Decrease = Less time to REM sleep; * p < 0.05.

All patients

30 mg � 14 days

60 mg � 14 days

30 + 60 mg � 14 days



their acceptance of, and relief provided by, the study
drug indicate that A-MQD was an effective treatment for
osteoarthritis pain (Table 3). Relative to placebo-baseline
values, the BPI Average Pain scores were significantly
improved for the total population (day 6, p = 0.0016; day
15, p � 0.0001), the 30 mg � 14 day group (day 6, p =
0.0098; day 15, p = 0.0078) and the 60 mg � 14 day group
(day 15, p = 0.0039) (Table 3). The study population as a
whole showed a significant increase in Acceptance of
Current Therapy at day 6 (p = 0.0011) and day 15 (p =
0.0006) and indicated experiencing a significant improve-
ment in Relief from Current Therapy (day 6 and day 15, p
� 0.001) relative to placebo-baseline values.

Neurocognitive battery

Treatment with A-MQD significantly enhanced cog-
nition as compared with performance on prior anal-
gesics and after a wash-out phase. When all treatment
groups were combined (n = 31) significant improve-
ment from screening (prior analgesics) was observed at
day 15 for Letter Number Sequencing, Trails Making
A&B, DSST, and RAVLT Immediate and Delayed
Condition tests (p = 0.0237, p = 0.0004, p = 0.0039, p =
0.0231, p < 0.0001, and p < 0.0001, respectively). Trend
improvement or no change was observed for other
measures.

Significant improvements were also seen relative to
placebo baseline on the RAVLT (p = 0.0136) and Trail
Making part A (p = 0.0045) evaluations. Trend improve-
ment or no change was observed for other measures. A
thorough presentation of these results will be reported
elsewhere.

Safety

A-MQD was generally safe and well tolerated. Side
effects did not appear to exhibit a dose effect. Twenty-
two patients experienced one or more adverse events,
most of which were mild to moderate in severity. The
most common adverse events (occurring in > 10 percent
of all treated participants) were nausea (n = 10, 29 per-
cent), sedation (n = 5, 15 percent), constipation (n = 5, 15
percent), vomiting (n = 4, 12 percent), and pruritus (n =
4, 12 percent). All of these events were consistent with
the known effects of the study drug and had been
observed in previous clinical trials.

Serious adverse events (SAEs) occurred in one partici-
pant (3 percent) while receiving 60 mg/d for eight days.
The SAEs (experienced simultaneously) were severe
sedation and unresponsiveness in this participant who
was subsequently found to have previously undiagnosed
hypothyroidism. The participant subsequently recovered
from these adverse events.
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Table 2. Subjective measures of sleep

Subjective 
measure

Time point
All evaluable 

(n = 31)
30 mg � 14 d 

(n = 10)
60 mg � 8 d 

(n = 9)
60 mg � 14 d 

(n = 12)

Epworth sleepiness
score (< 8, normal;
higher score 
indicates more
sleepiness)

Screening 5.3 4.4 6.3 5.3

Baseline 4.7 3.7 5.3 5.0

Day 6 5.4* 4.5 6.7 5.2

Day 14 6.6* 5.4 7.5 6.8

Number of hours 
of sleep

Screening 5.9 5.9 5.7 6.0

Baseline 6.1 6.3 6.0 6.0

Day 6 6.6 7.2 5.9 6.5

Day 14 6.6*† 7.4*† 5.3 6.8†

Overall quality 
of sleep (0, poor
sleep; 100, best
sleep; increase, 
better sleep)

Screening 33.3 27.3 35.9 36.3

Baseline 40.9 46.1 43.4 34.7

Day 6 57.9* 64.7* 55.0* 54.5

Day 14 64.3*† 61.8† 61.4*† 68.3*†

*Change from placebo baseline where p < 0.05; †Change from screening (former analgesic) where p � 0.05.



DISCUSSION

This single-center, placebo-baseline-controlled, sin-
gle-treatment, single-blind study was designed to evalu-
ate the impact of using A-MQD on objective and subjec-
tive measures of sleep as well as pain in participants with
osteoarthritis complaining of sleep disturbances.
Objective single-blind placebo baseline sleep characteris-
tics confirmed the subjective perception of sleep distur-
bance due to chronic pain. The sleep fragmentation, low
sleep efficiency, and poor subjective sleep quality in
these chronic osteoarthritis participants were consistent
with observations in other sleep studies in chronic pain
participants.16-18 Importantly, these sleep disturbances
were present to an even greater degree during screening
when participants were observed on their previous stable
regimens of pain and sleep aids.

After withdrawal of all pain and sleep medication to
establish baseline characteristics, participants were treat-
ed with either 30 or 60 mg/d of study drug for a period of
14 to 20 days. The results were very encouraging and intrigu-
ing: on the basis of objective and subjective outcome
 measures, the study drug improved both sleep and pain.
Although improvements were not always statistically

 significant, likely owing to the small sample size, the
overall trends were positive.

Treatment effects on sleep architecture included
increases in the amount stage 2 and stage 3/4 sleep rela-
tive to both placebo baseline and screening (prior thera-
py) levels. In contrast to previous PSG studies of acute
dosing with opioids at bedtime, A-MQD increased NREM
sleep time when taken in the morning. REM latency was
also significantly reduced with respect to both placebo
baseline and screening observations. While minor, non-
significant REM suppression vs baseline was seen with A-
MQD, the time spent in REM sleep was markedly
increased relative to the values seen at screening when
participants were still taking their prior pain medication.

In addition, objective measures of sleep initiation and
continuity as assessed in the participant population as a
whole were improved by study drug when compared
with placebo-baseline levels. TST and SE were increased
while LPS, NAW, and WASO were reduced. Importantly,
LPS, SE, TST, and WASO improvements were even
greater when compared with screening values obtained
when participants were on their previous stable regimens
of pain and sleep medications.

Subjective assessments of sleep quality indicated that
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Table 3. Subjective measures of pain therapy

Subjective 
measure

Time point
All evaluable 

(n = 31)
30 mg � 14 d 

(n = 10)
60 mg � 8 d 

(n = 9)
60 mg � 14 d 

(n = 12)

BPI: “Pain on
Average” (0, no
pain; 10, worst
pain)

Screening 6.1 6.6 5.3 6.3

Baseline 6.1 6.2 5.2 6.7

Day 6 5.3 4.5 4.9 4.9

Day 14 4.1*† 3.8*† 4.1 4.3*†

Acceptability 
of therapy 
(0, none; 
5, excellent)

Screening 2.5 2.4 2.6 2.5

Baseline 2.7 3.0 3.1 2.3

Day 6 3.6 3.7 3.4 3.6

Day 14 3.8† 3.7 4.0 3.8†

Pain relief from 
current Rx 
(0, none; 
5, excellent)

Screening 2.4 2.3 2.3 2.4

Baseline 2.0 2.5 1.8 1.7

Day 6 3.0 3.2 2.6 3.1

Day 14 3.5*† 3.6† 3.4*† 3.5*†

*Change from baseline where p < 0.05; †Change from screening where p < 0.05.



there was a clear perception of improved sleep with  A-
MQD. Perceived sleep quality and the subjective Number of
Hours of Sleep were significantly improved across the total
participant population. Again, these improvements were
even greater when compared with screening (prior thera-
py) levels. Although daytime sleepiness as measured by
ESS was significantly impaired relative to placebo base-
line for the total population at both the day 6 and day 15,
the actual ESS scores were within the range traditionally
considered normal (ESS < 7). In view of the well-known
sedative effects of morphine, it is reasonable to observe
some drowsiness in this relatively short study with its lim-
ited time to tolerate this effect. Study results may indicate
that A-MQD’s extended release formulation may produce
milder effects on alertness than an immediate release
treatment.

A-MQD was also clearly effective as a pain medication.
Significant improvements were seen at both days 6 and
15 on the BPI and participant ratings of the Acceptance of
and Relief from Current Therapy. Scores on each of these
scales also indicated improvements relative to screening
values, indicating that the study drug was better at man-
aging pain symptoms than the previous therapies utilized
by participants.

Furthermore, results from the neurocognitive battery
seemed to indicate that A-MQD may have enhanced cog-
nition in this participant group relative to prior therapy.
While the underlying biological underpinnings of these
findings are unknown, it is possible that either the reduc-
tion of pain or the resumption of sleep may have
accounted for the enhancement of mnemonic and atten-
tional functioning. These results will be presented at
greater length in a subsequent publication.

As mentioned earlier, a limitation of this study is its
design as a placebo-baseline-controlled, single-treatment,
single-blind study. However, the choice of a baseline

control design was deliberate because of two  concerns.
First, there were significant ethical concerns that a sepa-
rate placebo control arm design would potentially con-
vey negative consequences to participants resulting from
the cessation of pain relief therapy. Second, concerns
about loss of study sensitivity linked to the expected het-
erogeneity of the study population were expected. These
expectations of participant heterogeneity were supported
by the need to increase the dose of study medication for
those participants complaining of inadequate pain relief
at day 6. We hypothesize that participants in the 30-mg
group had mild to moderate chronic osteoarthritic pain,
while participants who received 60 mg for any period of
time could be considered to have moderate to severe
pain, which was more difficult to control by the use of
medication. This difference in pain level could be expect-
ed to significantly impact the variability of improvements
in sleep seen across treatment groups, especially if the
dose level did not reach therapeutic levels for an individ-
ual participant.

The extension of time under treatment for partici-
pants in the 60 mg � 14 day group added a temporal dif-
ference into study group comparisons. This change was
introduced to allow the acute effects associated with
transition to a new dose level to stabilize and permit
equal amounts of time at a pain relieving dose.
Nonetheless, it may be argued that the drug effect after
two weeks (observed for participants in the 30 mg � 14
day and 60 mg � 8 day groups) may not be comparable
to the drug effect seen after three weeks of treatment
(60 mg � 14 day group). Morphine therapies are associ-
ated with the evolution of some level of tolerance to
side effects, so the protocol change was expected to
make the groups more comparable.

The results of this study suggest that A-MQD may be
an effective treatment for participants with osteoarthritis
pain and accompanying sleep disturbances. The
improvements seen in all participants within measures of
pain and sleep relative to untreated participants (placebo
baseline) and participants with previous pain therapy
(screening) may indicate that the previous therapies 1)
were insufficient for the level of pain being experienced
and 2) may have exacerbated the secondary sleeping dif-
ficulties experienced by participants. These data confirm
the activity of A-MQD for the treatment of chronic moder-
ate to severe osteoarthritis pain and support prior obser-
vations that with A-MQD pain therapy participants may
expect improvements in the sleep disturbances common-
ly experienced by this participant population. More
research could provide additional, helpful insights to
inform clinicians’ choices regarding the relationship
between management of chronic pain and its associated
sleep disturbances as well as further delineate A-MQD’s
ability to improve sleep and daytime functional outcomes
in chronic pain populations.
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Figure 5. Quality of sleep, mean change from baseline at
day 14. Increase = Better sleep; Scale: 0 = Poor sleep; 100 =
Best sleep* p < 0.05.

All patients

30 mg � 14 days

60 mg � 14 days

30 + 60 mg � 14 days



ACKNOWLEDGMENTS
The authors gratefully acknowledge the technical contribu-

tions of Cheryl Spinweber, PhD, and Al Agbulos, RPSGT, in
reviewing the polysomnograms in this research study.

REFERENCES
1. Benca RM, Ancoli-Israel A, Moldofsky H: Special considera-
tions in insomnia diagnosis and management: Depressed, elder-
ly and chronic pain populations. J Clin Psychiarty. 2004; 65
(Suppl 8): 26-35.
2. Sutton DA, Moldofsky H, Badley EM: Insomnia and health
problems in Canadians. Sleep. 2001; 24: 665-670.
3. McCracken LM, Iverson GL: Disrupted sleep patterns and
daily functioning in patients with chronic pain. Pain Res
Manag. 2002; 7: 75-79.
4. Nicassio PM, Wallston KA: Longitudinal relationships among
pain, sleep problems and depression in rheumatoid arthritis. J
Abnorm Psychol. 1992; 101: 514-520.
5. Drewes AM, Jannum P, Andreasen A, et al.: Self-reported
sleep disturbances and daytime complaints in women with
fibromyalgia and rheumatoid arthritis. J Musculoskeletal Pain.
1994; 2: 15-31.
6. Moffitt PF, Kalucy EC, Kalucy RS, et al.: Sleep difficulties, pain
and other correlates. J Intern Med. 1991; 230: 245-249.
7. Moldofsky H, Scarisbrick P, England R, et al.: Musculosketal

symptoms and non-REM sleep disturbance in patients with
“fibrositis syndrome” and healthy subjects. Psychosom Med.
1975; 37: 341-351.
8. Moldofsky H, Scarisbrick P: Induction of neurasthenic mus-
culoskeletal pain syndrome by selective sleep stage depriva-
tion. Psychosom Med. 1976; 38: 35-44.
9. Drewes AM, Nielson KD, Arendt-Nielsen L, et al.: The effect
of cutaneous and deep pain on the electroencephalogram dur-
ing sleep: An experimental study. Sleep. 1997; 20: 632-640.
10. Kay DC, Einstein RB, Jasinski DR: Morphine effects on
human REM state, waking state and NREM sleep.
Psychopharmacologica. 1969; 14: 404-416.
11. Caldwell JR, Rapport RJ, Davis JC, et al.: Efficacy and safety of
once daily morphine formulation in chronic, moderate to severe
osteoarthritis pain. J Pain Symptom Manage. 2002; 23(4): 278-291.
12. Rauck RL, Bookbinder SA, Bunker TR, et al.: The ACTION
study: A randomized, open-label, multicenter trial comparing
SID ER morphine sulfate capsules (AVINZA®) to BID con-
trolled-release oxycodone hydrochloride tablets (OxyContin®)
for the RX of chronic, moderate to severe low back pain. J
Opioid Manage. 2006; 2(3): 155-166.
13. Panjabi SS, Panjabi RS, Lawson KL, et al.: Cognitive function
in chronic pain patients treated with once-a-day AVINZA®

(morphine sulfate extended-release capsules). In the 22nd
Annual Meeting of the American Academy of Pain Medicine,
February 22-25, 2006. San Diego CA: American Academy of
Pain Medicine, 2006: 83.
14. Panjabi SS, Panjabi RS, Lawson KL, et al.: Pain and emotion-
al functioning assessments in patients treated with once-a-day
AVINZA® in the management of chronic non-malignant pain. In
the 22nd Annual Meeting of the American Academy of Pain
Medicine, February 22-25, 2006. San Diego CA: American
Academy of Pain Medicine, 2006: 82-83.
15. Rechtschaffen A, Kales A: A Manual of Standardized
Terminology: Techniques and Scoring System for Sleep Stages of
Human Subjects. Los Angeles: UCLA Brain Information
Service/Brain Research Institute, 1968.
16. Moldofsky H, Scarisbrick P, England P, et al.:
Musculoskeletal symptoms and non-REM sleep disturbance in
patients with “fibrositis syndrome” and healthy subjects.
Psychosom Med. 1975; 37: 341-51.
17. Pilowsky I, Crettenden I, Townley M: Sleep disturbance in
pain clinic patients. Pain. 1985; 23: 27-33.
18. Leigh TH, Hindmarch I, Bird HA, et al.: Comparison of sleep
in osteoarthritic patients and age and sex matched controls.
Ann Rheum Dis. 1988; 47: 40-42.

Journal of Opioid Management 3:3 � May/June 2007154

Murray Rosenthal, DO, California Clinical Trials, San
Diego, California.

Polly Moore, PhD, California Clinical Trials, San Diego,
California.

Eric Groves, MD, PhD, Ligand Pharmaceuticals Inc, San
Diego, California.

Tad Iwan, BA, Ligand Pharmaceuticals Inc, San Diego,
California.

Lisa Greenberg Schlosser, MS, Ligand Pharmaceuticals Inc,
San Diego, California.

Zofia Dziewanowska, MD, PhD, Ligand Pharmaceuticals
Inc, San Diego, California.

Andres Negro-Vilar, MD, PhD, Ligand Pharmaceuticals Inc,
San Diego, California.



ABSTRACT

The authors investigated, in a randomized, placebo-
controlled, double-blinded study, the efficacy and safety
of lornoxicam on pain after abdominal hysterectomy
and on tramadol consumption in patients. Fifty patients
were randomized to receive either oral placebo or
lornoxicam 8 mg one hour before surgery. Anesthesia
was induced with propofol and maintained with
sevoflurane in 50 percent N2O/O2 with a fresh gas flow of
2 L/min (50 percent N2O in O2) and fentanyl (2 �g/kg).
All patients received patient-controlled analgesia with
tramadol with loading dose of 50 mg; incremental dose
of 20 mg; lock out interval of 10 minute; and four-hour
limit 300 mg. The incremental dose was increased to 30
mg if analgesia was inadequate after one hour. Patients
were studied at one, two, four, eight, 12, and 24 hours
for visual analogue (VAS) pain scores, heart rate, mean
arterial pressure, periferic oxygen saturation, sedation,
tramadol consumption, and length of hospitalization.
VAS scores at one hour were significantly lower in the
lornoxicam group (p < 0.001). The tramadol consump-
tion at one, two, four, eight, and 12 hours was signifi-
cantly lower in the lornoxicam group when compared
with the placebo group (p < 0.001, p = 0.008, p = 0.029,
p = 0.034, p = 0.042, respectively). Sedation scores were
similar at all the measured times in the groups. Length of
hospitalization was significantly shorter in lornoxicam
group (4.8 ± 0.4 day) than placebo group (5.2 ± 0.5
day) (p = 0.005). There was difference in the incidence
of nausea between the groups (p = 0.047). The number
of patients and the doses of antiemetics given during the
first 24 hours after surgery in lornoxicam group were
less than those in placebo group (p = 0.003, p = 0.034,
respectively).

In conclusion, a single oral dose of lornoxicam given
preoperatively enhanced the analgesic effect of tramadol,
decreasing tramadol consumption and side effects, and
shortened the length of hospitalization.

Key words: analgesics opioid, tramadol, lornoxicam,
postoperative pain, hysterectomy

INTRODUCTION

Postoperative pain is a factor that affects recovery from
surgery and anaesthesia. The use of opioids by patient
controlled analgesia (PCA) is popular, but is limited by
side effects and by the fact that certain types of pain
respond poorly to opioids.1 Because of the multiplicity of
mechanisms involved in postoperative pain, a multi-
modal analgesic regimen, using a combination of opioid
and nonopioid analgesic drugs, is often used to enhance
analgesic efficacy and to reduce opioid requirements and
side effects.2

Lornoxicam is a member of the oxicam group of nons-
teroidal anti-inflammatory drugs (NSAIDs). It is rapidly
eliminated, having a short plasma elimination half-life of
three to five hours, which suggests its suitability for acute
use during the postoperative period.3,4 The clinical trials
published so far, mostly comparative, clearly document
lornoxicam’s efficacy as a potent analgesic with excellent
anti-inflammatory properties in a range of painful and/or
inflammatory conditions, including postoperative pain.
Lornoxicam has been shown to be at least as effective as
comparable NSAIDs, and more effective than 10 mg mor-
phine, when used at doses of ³ 8 mg to control pain after
oral surgery.5,6

The present study’s aim was to determine the lornoxi-
cam’s effect on postoperative pain and on patient con-
trolled tramadol consumption in patients after abdominal
hysterectomy.

METHODS

After obtaining the approval of the Institutional Ethics
Committee (Trakya University, Edirne, Turkey) and writ-
ten informed consent from the patients, 50 patients, ASA
physical status I-II, undergoing elective total abdominal
hysterectomy with salpingo-oophorectomy were stud-
ied. Patients were eligible for participation if they were
at least 18 years old, weighed more than 40 kg, and
could operate a patient controlled analgesia (PCA)
device. Exclusion criteria were known allergy to opioids,
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asthma, contraindications to tramadol or any drug used,
renal insufficiency, a history of a peptic ulcer, or a histo-
ry of a bleeding diathesis.

The patients were randomly divided into two groups
of 25 patients each. The study design was randomized
and double-blinded: Patients were randomly allocated
according to computer-generated randomization. For
premedication, midazolam 0.07 mg/kg and atropine 0.01
mg/kg were administered IM 45 minutes before the surgi-
cal procedure. Patients in the control group received an
oral placebo capsule, and those in the lornoxicam group
received 8 mg lornoxicam (Xefo, 8 mg, Abdi Ibrahim,
Istanbul, Turkey) (n = 20, Group I) one hour prior to sur-
gery. The study drugs were prepared by the pharmacy,
and an appropriate code number was assigned.

In the operating room, a crystalloid infusion was start-
ed through an IV cannula inserted in an antecubital vein,
and the mean arterial pressure (MAP), heart rate (HR),
and peripheral oxygen saturation (SpO2) were monitored
(Cato PM 8040; Dräger, Lübeck, Germany). Anesthesia
was induced with propofol (2 mg/kg) and atracurium
(0.5 mg/kg), and maintained with sevoflurane with a
fresh gas flow of 2 L/min (50 percent N2O in O2) and fen-
tanyl (2 �g/kg). Surgery was performed via a Pfannenstiel
incision. The lungs of the patients were mechanically
ventilated (Cato; Dräger, Lübeck, Germany), and ventila-
tion was adjusted to maintain end-expiratory CO2
between 34 and 36 mmHg. At the end of surgery, neuro-
muscular block was antagonized with neostigmine 1.5
mg and atropine 0.5 mg.
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Table 1. Demographic characteristics and perioperative data*

Variable Placebo (n = 25) Lornoxicam (n = 25)

Age (years) 48.24 ± 7.95 47.72 ± 8.01

Weight (kg) 67.36 ± 13.3 68.04 ± 13.40

Height (cm) 158.0 ± 5 156 ± 7

Body mass index (kg/m2) 28 ± 1.2 28.4 ± 2

ASA physical status (I/II) 15/10 16/9

Duration of anesthesia (min) 130.88 ± 31.51 129.12 ± 30.07

*Values are shown as number (n) of patients or mean ± SD. No significant differences were found between the groups.

Table 2. Postoperative HR and MAP*

Hours after operation Placebo (n=25) Lornoxicam (n = 25)

1
HR 78.80 ± 6.45 79.24 ± 9.79

MAP 88.35 ± 11.22 88.52 ± 9.69

2
HR 79.20 ± 6.19 78.96 ± 8.93

MAP 88.20 ± 10 88.96 ± 9.76

4
HR 79.44 ± 7.88 78.88 ± 7.10

MAP 88.84 ± 10.50 89.52 ± 8.80

8
HR 81.04 ± 5.89 80.56 ± 4.86

MAP 89.76 ± 9.81 88.04 ± 9.89

12
HR 80.16 ± 4.96 81.12 ± 5.66

MAP 86.52 ± 8.25 89.52 ± 8.91

24
HR 80.0 ± 6.53 80.48 ± 7.60

MAP 88.64 ± 8.50 87.04 ± 7.49

*HR, heart rate (beats/min); MAP, mean arterial pressure (mmHg). HR and MAP are presented as mean ± SD. 
No statistical difference was found between groups.



After tracheal extubation, patients were transferred to
the postanaesthesia care unit (PACU). Postoperative pain
was assessed based on the visual analogue score (VAS,
where 0 cm, “no pain” and 10 cm, “worst pain imagina-
ble”). Postoperative analgesia was provided with IV-PCA
tramadol. The PCA technique and the VAS were
explained to the patients during their preoperative visit.
Patients were connected to the PCA device (Abbott Pain
Management Provider, North Chicago, IL) upon their
arrival in the PACU. All patients received tramadol PCA 
(3 mg/mL) with a loading dose of 50 mg, an incremental
dose of 20 mg, a lockout interval of 10 minute, and a
four-hour limit of 300 mg. The incremental dose was
increased to 30 mg if the analgesia was inadequate after
one hour. Sedation was assessed by the Ramsay sedation
scale.7 During the first hour in the PACU, and then at two,
four, eight, 12, and 24 hours, the patients’ pain scores
were evaluated. HR, SpO2, MAP, sedation, tramadol use,
and total dose of tramadol were assessed by an anaesthe-
siology resident not otherwise involved in the study. The
occurrence of any side effects, such as nausea and vomit-
ing, constipation, respiratory depression, dizziness, som-
nolence, peripheral edema, diarrhea, headache, and pru-
ritis, was recorded. Tramadol was stopped if a patient
had an oxygen saturation, measured by pulse oximetry,
less than 95 percent, or a serious adverse event related to
opioid administration. On the patient’s request, or if nau-
sea and vomiting occurred, ondansetron 4 mg IV was
given. All measurements were recorded by the same
anaesthesia resident, who was blinded to the study drugs
administered.

Statistical analysis

A sample size of 25 patients by group was calculated
to detect a significant difference of 15 percent or more in
tramadol consumption with a power of 85 percent and a

significance level of 5 percent. Descriptive statistics are
expressed as mean ± SD unless otherwise stated. All vari-
ables were tested for normal distribution by Kolmogorov-
Smirnov test. Student t test was used for comparison of
the means of continuous variables and normally distrib-
uted data. Mann-Whitney U test was used otherwise.
Two-way analysis of variance or Friedman test was used
for variable differences in groups, and Bonferroni or
Tukey HSD test was used for multiple comparisons.
Categorical data were analyzed using �2 test analysis or
the Fisher exact, as appropriate. Significance was deter-
mined at p < 0.05.

RESULTS

Fifty consecutive patients who fulfilled the inclusion
criteria were included in the study. All the patients allo-
cated completed the study; data from all 50 patients were
therefore analyzed.

The groups were comparable with respect to age,
body weight, height, ASA status, and duration of surgery
(Table 1). MBP and HR did not differ between the groups
at any of the measured times (Table 2).

The VAS scores were significantly lower one hour
postoperative in the lornoxicam group than in the place-
bo group (p < 0.001) (Table 3). Sedation scores were sim-
ilar at all the measured times in the lornoxicam and
placebo groups (Table 3). No patient exhibited excessive
sedation requiring alteration of the PCA settings or dis-
continuation.

Tramadol consumption at one, two, four, eight, and 12
hours was significantly lower in the lornoxicam group
than in the placebo group (p < 0.001, p = 0.008, p =
0.029, p = 0.034, p = 0.042, respectively) (Table 4).

Length of hospitalization was significantly shorter in
the lornoxicam group (4.8 ± 0.4 days) than in the placebo
group (5.2 ± 0.5 days) (p = 0.005).

157Journal of Opioid Management 3:3 � May/June 2007

Table 3. Postoperative pain and sedation scores in lornoxicam and placebo groups*

Variable (h)
Placebo (n = 25) Lornoxicam (n = 25)

Sedation VAS Sedation VAS

1 2 (1-3) 4 (1-8) 2 (1-3) 2 (0-5)†

2 2 (1-3) 3 (2-6) 2 (1-3) 2 (0-5)

4 2 (2-2) 3 (0-4) 2 (2-3) 2 (0-6)

8 2 (2-2) 2 (0-3) 2 (2-3) 1 (0-3)

12 2 (2-3) 0 (0-3) 2 (2-3) 0 (0-2)

24 2 (2-2) 0 (0-2) 2 (2-2) 0 (0-1)

*Pain and sedation scores are median (min-max). †The VAS scores were significantly lower one hour postoperative in the
lornoxicam group than in the placebo group (p < 0.001).



The most common side effects seen during the study
were nausea and vomiting (Table 5), and there was a dif-
ference in the incidence of nausea between the groups (p
= 0.047). The number of patients and the doses in
patients receiving antiemetics during the first 24 hours
after surgery was less in the lornoxicam group than in the
placebo group (p = 0.003, p = 0.034, respectively)
(Table 6). No patient had oxygen saturation less than
95 percent or a serious adverse event related to opioid
administration.

DISCUSSION

The results of our preoperative oral single-dose study
investigating lornoxicam’s acute postoperative analgesic
effects in patients after total abdominal hysterectomy
show that: 1) Lornoxicam decreased postoperative tra-
madol consumption, 2) Lornoxicam was not associated
with more side effects than the placebo, and 3)
Lornoxicam shortened the length of hospitalization.

The main aim of combining different analgesic drugs
is to obtain synergistic or additive analgesia, allowing a
lower dose of each agent and improving the safety pro-
file. This can be achieved by combining analgesics

 acting at different locations, e.g., centrally and peripher-
ally acting analgesics. Tramadol can be used in PCA for
 moderate-to-severe postoperative pain. Its efficacy aris-
es from two complementary mechanisms of action:
stimulation of opioid receptors and inhibition of norepi-
nephrine and 5-hydroxytryptamine reuptake in pain
pathways.8

The NSAIDs act at peripheral nociceptors, preventing
pain by inhibiting cyclo-oxygenase and thus reducing
biosynthesis of pain-promoting prostoglandin derivatives
in the periphery, produced in response to tissue injury. In
addition, increasing evidence suggests that NSAIDs
directly inhibit spinal nociceptor processing, an effect
that correlates with various NSAIDs’ ability to inhibit
cyclo-oxygenase.9,10

The NSAIDs are commonly used analgesics for minor
surgery and are useful adjunctive analgesics in patients
undergoing major surgery, decreasing their pain and
opioid requirements. They are well established, effec-
tive, and inexpensive. Trampitsch et al.11 demonstrated
that lornoxicam (8-mg bolus every eight hours for a
total dose of 24 mg in the first 24 hours) administered
preemptively improved the quality of postoperative
analgesia and led to reduced consumption of opioid
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Table 4. Total tramadol consumption (mg) in the lornoxicam and placebo groups*

Hours Placebo (n = 25) Lornoxicam (n = 25) p

1 110.57 ± 27.54 80.54 ± 27.54 < 0.001

2 168.01 ± 38.55 132.85 ± 50.51 0.008

4 222.62 ± 45.54 177.27 ± 68.15 0.029

8 310.54 ± 70.11 262.02 ± 86.35 0.034

12 350.14 ± 86.01 295.45 ± 98.40 0.042

24 392.89 ± 111.03 331.89 ± 111.03 0.082

*Tramadol doses are expressed as mean ± SD. Tramadol consumption at one, two, four, eight, and 12 hours was significantly
lower in the lornoxicam group than in the placebo group.

Table 5. Incidence of side effects*

Side effect Placebo (n = 25) Lornoxicam (n = 25) p

Nausea 17 (68 percent) 10 (40 percent) 0.047

Vomiting 5 (20 percent) 5 (20 percent) 1.000

Ortastatic hypotension 0 (0 percent) 1 (4 percent) 0.820

Flushing 1 (4 percent) 0 (0 percent) 0.820

*Values are shown as number (n) of patients. The incidence of nausea was less in the lornoxicam group than in the placebo group.



analgesics postoperatively in patients undergoing gyne-
cological operations. Ilias and Jansen12 found that intra-
venous lornoxicam at a dose of 8 mg is superior to a
placebo and is at least as effective as intravenous tra-
madol 50 mg in relieving moderate to intolerable
posthysterectomy pain. Karaman et al.13 found that
lornoxicam 8 mg administered preemptively reduced
postoperative pain and morphine consumption in
patients undergoing gynecological operations in the early
postoperative period. In our study, a single oral dose of
lornoxicam given preoperatively enhanced tramadol’s
analgesic effect, decreasing tramadol consumption.

Assessment of acute pain utilizing the VAS in a scientific
clinical investigation is inadequate. Sometimes this practice
relies on subjective evaluation by a person who has little
power to modify an inadequate prescription.14 Fosnocht et
al.15 found that VAS is not a valid indicator of pain relief for
individual patients. The concept of PCA may be regarded as
a simple closed-loop system. The patient determines the
dose required to maintain adequate analgesia. The optimum
plasma concentration, as determined by the patient, is that
which satisfies his subjective requirement for analgesia.14

Lornoxicam was well tolerated and was associated
with a lower incidence of adverse events than tramadol
alone. It may be an effective adjuvant to PCA tramadol for
postoperative pain control. This combination reduces the
total consumption of PCA tramadol and reduces side
effects. Length of hospitalization was significantly shorter
in the lornoxicam group than in the placebo group.
Lornoxicam is well tolerated, elicited few side effects,
and decreased patients’ tramadol requirement; these
effects may speed recovery and discharge.

In conclusion, a single oral dose of lornoxicam given
preoperatively enhanced the tramadol’s analgesic effect,
decreasing both tramadol consumption and side effects.
In addition, this strategy also may contribute to early dis-
charge from the hospital after total abdominal hysterecto-
my. Further studies, however, are required in different
pain models to investigate this drug’s efficacy alone or in
combination with other analgesics.
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Table 6. Number of patients receiving antiemetics, and doses 
in patients receiving antiemetics during the first 24 hours after surgery*

Placebo (n = 25) Lornoxicam (n = 25) p

Number of patients receiving antiemetics 16/25 7/25 0.034

Number of doses in patients receiving antiemetics 7.36 ± 6.08 3.84 ± 5.22 0.003

*Values are shown as number (n) of patients. The number of patients and doses in patients receiving antiemetics during the first
24 hour after surgery was less in the lornoxicam group than in the placebo group.
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INTRODUCTION 

The traditional view that opioids have only central
effects has been challenged now as investigators have
identified peripheral sites of opioid action. All classes of
opioid receptors have been demonstrated on peripheral
nerve terminals, and are similar to the population of
receptors found in the central nervous system.1 Opioid
receptors are not obvious in normal tissue but become
evident within minutes to hours after the start of inflam-
mation and can be found within the dorsal root ganglia
and peripheral sensory nerves, and on lymphocytes,
macrophages, and mast cells.2,3 The confirmation that
peripheral opioid receptors exist has led to the possibility
of specific targeting of peripheral receptors. The potential
advantages of delivering opioids peripherally, for exam-
ple, topical application, include maximizing opioid con-
centration at the site of pain and lower plasma levels with
potentially fewer adverse effects and fewer drug interac-
tions. 

A number of studies have investigated the local anal-
gesic effects of opioids in the clinical setting; most have
focused at intra-articular opioid administration and have
demonstrated that analgesia can be prolonged and effec-
tive, and successful doses are relatively low and usually
free from systemic adverse effects.4 Opioids have also
been applied topically to malignant and nonmalignant
ulcers in a palliative care setting. The most commonly
applied opioid is morphine although there are also
reports of diamorphine, fentanyl, oxycodone, hydromor-
phone, and methadone use. Most studies have been case
reports in adults although some controlled studies in
adults and small case series in children have also been
published. The majority of patients described have pre-
sented with painful nonmalignant ulcers, in particular
pressure sores. We describe four case studies of patients
who present with pain from malignant ulcers in which
topical morphine provided effective, safe, and well-toler-
ated analgesia. 

CASE STUDIES 

Case 1 

GE was a 64-year-old woman with cervical carcinoma
and pelvic metastases; her previous treatment included
surgery, radiotherapy, and chemotherapy. On admission
she presented with severe sacral pain (numerical rating
score [NRS] 9) caused by a stage III, noninfected, mal-
odorous ulcer. Her skin was erythematous and cytologi-
cal examination did not reveal neoplastic infiltration. For
regularly scheduled around-the-clock (ATC) analgesia
she used transdermal fentanyl 100 �g/h, which con-
trolled the background pain caused by the pelvic disease.
The sacral ulcer was washed with ringer lactate and
metronidazole solution (three times daily) after which
morphine sulphate 10 mg in intrasite gel 8 g was applied
directly to the ulcer; ATC analgesia was not modified.
After 24 hours the patient reported a fall in pain intensity
(NRS 4). Neither patients nor nursing staff reported local
or systemic treatment related adverse effects and the
patient was discharged after seven days, with almost
complete control of pain (NRS 1), and ATC analgesia
remained unchanged. 

Case 2 

RA was a 76-year-old woman with breast cancer and
liver, lung, and bone metastases. She had previously
been treated with surgery, radiotherapy, and several lines
of chemotherapy, and her on-going analgesic therapy
included zoledronic acid 4 mg IV monthly and tramadol
100 mg three times daily, all used for the management of
her background pain. On admission she presented with
sternal pain resulting from a malignant ulcer. She rated
her pain as NRS 6 and stated that the pain interrupted her
sleep. Topical application of morphine sulphate 10 mg in
intrasite gel 8 g after pre medication with ringer lactate
and metronidazole solution was started and carried out
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three times daily; the dose of tramadol was not changed.
After 24 hours the patient reported an NRS of 3 and her
sleep improved. Nurses and patient reported no local or
systemic adverse effects and the patient was discharged
home after seven days with complete pain control (NRS 0).
The patient continued on topical morphine application and
the previous analgesic regimen remained unchanged. 

Case 3 

VS was a 71-year-old woman with metastatic vulval
cancer previously treated with radiotherapy and
chemotherapy. On admission she complained of pain
localized to the vulval and pubic regions, which she rated
as NRS 9, and not controlled by a subcutaneous infusion
of morphine 30 mg over 24 hours and oral preparations
of gabapentin 300 mg three times daily and nimesulide
100 mg twice daily. Vulval examination revealed three
noninfected malignant ulcers, two localized at the vulva
and one at the pubis. Morphine sulphate 10 mg in intra-
site gel 8 g was applied topically to the ulcers after pre-
medication with ringer lactate and metronidazole solu-
tion three times daily; systemic medication was
continued unchanged. Pain improved (NRS 5 after 24
hours) without local or systemic adverse effects. Patient
was discharged after seven days with improved pain con-
trol (NRS 2); ATC analgesia remained unchanged. 

Case 4 

TE was a 56-year-old man with lung cancer and skin
metastases. He presented with a painful malignant lesion
(NRS 8) on the right arm. ATC medication included modi-
fied release morphine 30 mg twice daily for background
pain arising from her primary disease and cutaneous
lesion, and normal release morphine 10 mg for break-
through pain arising from the ulcer, which he required up
to four times daily. An increase in both ATC and rescue
medication produced little improvement in analgesia and
was associated with nausea. ATC morphine was returned
to the previous dose and morphine sulphate 10 mg in intr-
asite gel 8 g was applied topically to the ulcer and the
dressing changed daily. In the next 48 hours the dose was
increased to 15 mg and then to 20 mg after a further 24
hours, which produced a marked improvement in pain
(NRS 2). His ATC systemic morphine remained unchanged
and he rarely made use of rescue medication. The patient
was discharged home to the care of his district nurses and
he continued on the same dose of topically applied mor-
phine for several months until his death. 

DISCUSSION 

There has been an increasing interest in the use of top-
ically applied opioids; however, this is not a new subject.

In 1774, Heberden noted “patients with hemorrhoids
should apply a mixture of a dram of the softened extract
of opium for pain so excessive as to require immediate
relief.” He speculated that opium worked topically since
there were very few central nervous effects. In 1885,
Wood5 wrote that morphine elicited analgesia when
administered topically to painful site in peripheral tissues.
With the increase in research activity in this area, particu-
larly in animal models, it has been suggested that topical-
ly applied opioids not only provide relief from pain but
also have anti-inflammatory effects and can promote
wound healing.6 The possible clinical application is
important as the impact of malignant and nonmalignant
ulcers in clinical care is significant. The effect on quality
of life and the cost of hospital care of pressure ulcers, for
example, is well recognized and has been described in
both the US and UK settings.7-9

The literature describing the analgesic effect of topical-
ly applied opioids is growing (Table 1).10-34 As with intra-
articular opioids, the effective dose of topical opioids
appears to be relatively low, and in most cases the start-
ing dose appears to be effective with titration only neces-
sary in a few studies. The four patients we describe
reported successful analgesia despite a wide range of sys-
temic ATC opioid dose, and analgesia was reported by
some to occur almost immediately and by most within a
few hours. The starting dose of morphine was the same
for all patients regardless of the ulcer and the systemic
ATC therapy; in one case, the dose required upward titra-
tion. The resulting analgesia ranged from partial to com-
plete and the cases illustrate that the duration may be
variable, but usually longer than seen with the correspon-
ding opioid delivered systemically; some reports have
described analgesia lasting for up to two days. In some
studies the efficacy of topically applied opioids allowed a
reduction in systemically administered opioids; further-
more, fewer doses of rescue medication rescue (as seen
in case 4) further reduce the opioid burden and the con-
sequent likelihood of adverse effects. 

There is no universally accepted dosing schedule for
topically applied opioids; in many cases, the opioid is
applied according to the scheduling of the dressing
change, the latter based on what has deemed to be
appropriate for the wound. Some units give a trial dose of
opioid, wait for pain to recur, and deliver future doses
according to the length of pain relief seen with the trial
dose. In the four cases described, two dosing schedules
were described that varied according to the usual prac-
tice of our respective units and both proved to be effec-
tive. In case 4 where the patient required titration it may
have been appropriate to reduce the dosing interval but,
as pain was not controlled throughout the 24-hour peri-
od, rather than loss of control toward the end of the dos-
ing schedule, an increase of dose rather than reduction of
interval was considered and proved effective. 
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Table 1. Selected studies reporting the use of topically applied opioids for local pain control

Author Study type Number Opioid Indication Outcome

Back and Finley10 Case reports 3
Diamorphine 10 mg in
intrasite gel applied daily

Painful malignant
and nonmalignant
skin ulceration

All patients reported
less pain with topical
opioid 

Duckett et al.11 Case series 52
Three doses 0.05, 0.375,
0.5 mg/mL morphine
infused into bladder

Post-op bladder
irritation in children

Higher doses helpful 
in the first 48 h post -
operative

Krajnik and Zylicz12 Case report 1

0.08 percent morphine in
hydrogel (approx 3.2 mg
of morphine applied in 4
g of gel) applied daily

Cutaneous non-
Hodgkin’s lym-
phoma

Effective local analgesia

Krajnik et al.13 Case reports 6

0.1 percent morphine gel
(five patients) or or 10 mg
diamorphine in intrasite
gel (one patient) applied
twice or three times daily

Cutaneous lym-
phoma, malignant
ulcer, oral mucosi-
tis, nonmalignant
ulcer

All reported beneficial
analgesia that was long-
lasting 

Twillman et al.14 Case reports 9

0.1 percent morphine in
intrasite gel (approx 1 mg
morphine/1 mL intrasite
gel) applied twice daily or
as required

Pyoderma gan-
grenosum, sacral
sore, malignant
ulcer, diabetic
ulcer, hydradenitis
suppurativa,
melanoma, swollen
inflamed skin

All but one patient
reported significant
pain relief

Flock et al.15 Case report 1
1 mg diamorpine/1 mL
metronidazole gel (0.75
percent) applied for 48 h

Painful infected leg
ulcer

Effective analgesia and
ulcer healing

Paul16 Conference
abstract 

4

Fentanyl citrate 25 mg or
50 mg in KY jelly, metron-
idazole gel, or aquacell
dressing  applied daily

Painful malignant
and nonmalignant
ulcers 

Effective analgesia, no
adverse effects, less use
of rescue analgesia

Long et al.17 Randomized
controlled trial 

4
Morphine infused sliver-
sulfadiazine cream

Burns
Patients using topical
morphine has lower
pain scores

Ballas18 Case report 2

5 mg oxycodone in 2 mL
water (one patient) and
100 mg meperidine (pethi-
dine) dissolved in water
and applied with xylo-
caine (one patient)

Sickle cell leg
ulcers

Effective almost imme-
diate analgesia

Cerchietti et al.19 Randomized
controlled trial

26
15 mL 2 percent morphine
mouthwash six times daily

Painful chemother-
apy associated
stomatitis

Pain intensity lower in
morphine group

Cerchietti et al.20 Randomized
controlled trial 

10

15 mL of either 1 percent
or 2 percent morphine
mouthwash every two to
three h

Painful chemother-
apy associated
stomatitis

Both preparation effec-
tive, 2 percent pro-
duced more relief than
1 percent

Cerchietti et al.20 Randomized
controlled trial 

22
15 mL of 2 percent mor-
phine mouthwash every
two to three h

Painful chemother-
apy associated
stomatitis

Pain reduction with few
local adverse effects
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Table 1. Selected studies reporting the use of topically applied opioids for local pain control (continued)

Author Study type Number Opioid Indication Outcome

Cilakowska-Rysz et al.21 Conference
abstract 

32

Comparison of morphine
sulphate hydrogel and
morphine sulphate 
ointment

Malignant infiltra-
tion with intact
skin, nonmalignant
ulcers, post-shin-
gles pain

Both preparations were
equally efficacious

Flock22 Randomized
controlled trial

13

Diamorphine 10 mg in
intrasite gel versus intra-
site gel (as placebo)
applied daily

Grade II and III
pressure ulcers

Seven patients complet-
ed, diamorphine signifi-
cantly improved pain
scores

Manzami-Maggi et al.23 Conference
abstract 

8
0.3 percent morphine gel
applied one to four times
daily

Ulcerating pres-
sures sores, arterial
ulceration, ulcerat-
ing stomatitis

Moderate to good effi-
cacy in three patients,
no local toxicity

Zeppetella et al.24 Randomized
controlled trial 

5
Morphine 10 mg in 
intrasite gel  applied daily

Painful malignant
and nonmalignant
skin ulceration

Lower pain scores with
opioid compared to
placebo; no local or
systemic adverse effects

Abbas25 Case series 17
Diamorphine 5 to 10 mg
in intrasite gel every 
12 to 24 h

Pressure ulcers
Fall in VAS scores in 15
patients

Watterson et al.26 Case series 2
10 mg morphine in 15 g
intrasite gel

Epidermolysis bul-
losa

Reduction in pain
scores

Ashfield27 Case study 1
10 mg diamorphine in 8 g
intrasite gel applied daily

Pressure ulcer Effective analgesia

Gairard-Dory et al.28 Case series 3

2 to 10 mL 0.1 percent mor-
phine sulphate in car-
boxymethylcellulose given
five to 60 min before eating

Chemotherapy
induced 
oesophagitis

All patients reported
effective analgesia

Gallagher et al.29 Case series 4
100 mg methadone plus
10 g stomahesive powder
applied daily

Malignant and non-
malignant ulcers

three patients in favor
of morphine 

Platzer et al.30 Case series 6 0.1 percent morphine
Inflammatory skin
pain

VAS scores fell in all
cases

Porzio  et al.31 Case series 5
10 mg morphine in 8 g
intrasite gel applied three
times daily

Malignant and pres-
sure ulcers

All patients reported
reduced NRS scores

Varnassiere et al.32 Randomized
controlled trial 

18
Morphine 10 mg in intra-
site gel  applied daily

Chronic skin ulcers 
No benefit if patient on
systemic opioid

Zeppetella and
Ribeiro33

Randomized
controlled trial 

21
Morphine 10 mg in intra-
site gel applied daily 

Malignant and non-
malignant ulcers

16 patients completed,
morphine treatment
reduced numerical rat-
ing scores

Tran and Fancher34 Case study 1
10 mg morphine sulphate
in 8 g of a neutral water
based gel applied

Mycosis Fungoides Effective analgesia

Scott Groen
Personal com-
munication

1 mL hydromorphone 1
mg/mL 2 mL propylene
glycol, 7 mL 0.9 percent
sodium chloride

Tache Pharmacy
Winnipeg, Canada



There have been a few studies that have reported on
the bioavailability of topically applied opioids. A study in
volunteers who had morphine applied to de-epithelial-
ized skin showed that 75 percent of the dose applied top-
ically became bioavailable,35 suggesting that a systemic
opioid effect is possible. Other studies have reported that
systemic absorption is not significant,20,34,36 suggesting
that the action could be local; this is supported by the our
observations and the literature on the lack of reported
systemic adverse effects and that topical administration
appears to be efficacious across a wide range of systemi-
cally administered opioid doses. Topically applied opi-
oids may, however, still have the potential to produce
local adverse effects, either through the drug or the carri-
er. Few local adverse effects have been described in the
literature and none were reported by either patients or
nursing staff in the cases described, suggesting that this is
a safe method of administering opioids. Although gener-
ally well tolerated, and frequently used in the literature,
intrasite gel may not be appropriate for all ulcers. Glycol,
metronidazole, and KY jelly have also been used as carri-
ers, while others have sprayed the opioid directly on to
the wound. 

Among the limitations in this report is the potential to
distinguish between an analgesic effect resulting from the
cleansing agents and that arising from the topically
applied opioid. There are small studies to suggest that
topical opioid plus intrasite is more effective than intra-
site alone;24,33 however, this finding requires further con-
firmation. The issue of infection is also important and
there are reports showing that local infection can be a
cause of severe pain and this responds well to antibi-
otics;37 in our cases the patients’ ulcers were not infected. 

Malignant and nonmalignant ulcers are a heteroge-
neous clinical problem; it is unlikely, therefore, that topi-
cal opioids would be the only solution. Preventative
measures such as addressing mobility, nutrition, and skin
health are desirable, as prevention is easier and less
expensive than cure,38 although there is a lack of evi-
dence in the literature to support this.39 Although patients
with advanced disease may present with pressure ulcers,
malignant cutaneous lesions can also occur. With malig-
nant ulcers, healing is unlikely, so the goal of care shifts
to wound management, palliation, and comfort; topically
applied opioids in all four cases appear to have played a
positive role in relief of pain and in practice are used
alongside preventative physical measures. 

The evidence to date is encouraging and suggests that
topical opioid application could be a useful option in the
management of painful skin ulcers. However, the studies
to date have varied in study population, type of ulcer,
opioid, carrier, and pain measurement; hence, there are
many questions to be answered before this administra-
tion route can become routine medical practice. It is cur-
rently unknown, for example, which opioids are best

suited to topical administration. Several have been used
with success, morphine being the most common; the
rationale for using diamorphine is debatable as it is gen-
erally considered to be a pro-drug, which in vivo is rapid-
ly hydrolyzed by plasma cholinesterases and other blood
and tissue esterases to active metabolites. The effective
dose of opioid also requires clarification as in most stud-
ies an arbitrary dose of opioid was chosen. Perhaps,
given the heterogeneity of malignant and nonmalignant
ulcers, the dose may in fact vary between patients and
dose titration in a way similar to the management of
breakthrough pain,40 which may be a safer and effective
management strategy. The heterogeneity of malignant
and nonmalignant ulcers may also influence the ideal
opioid preparation; liquids, powder, or gel preparations
may all be indicated and the choice is based on the
wound characteristics, opioid stability, locally availability,
and cost. The optimal frequency of administration is also
unknown; strategies such as measuring the time to rescue
medication following the application of opioid may be
helpful in individualizing the frequency. It is possible that
the frequency of dressing change and opioid administra-
tion may be different and alternative analgesic options
will have to be considered. If these questions are to be
addressed further, adequately powered placebo-con-
trolled efficacy, titration, and safety studies are required. 
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ABSTRACT

This article describes a case of severe opioid-induced
pruritus following systemic morphine administration.
Symptoms did not resolve after administration of antihist-
amines or rotation to fentanyl or hydromorphone, but
oral oxycodone and small-dose intravenous naloxone did
alleviate the patient’s itching. The pathogenesis of opioid-
induced pruritus and the rationale for opioid rotation are
briefly discussed. Current and possible future therapeutic
options are mentioned.

Key words: pruritus, systemic opioids, opioid rotation

INTRODUCTION 

Generalized itch (pruritus) is an uncommon side effect
of systemic opioid use, but it occurs frequently in con-
junction with preoperative epidural or intrathecal opioid
administration.1 Occurrence and severity depend on the
type of opioid used and individual tolerance.2,3 The
mechanism underlying the pruritogenic effect of systemic
opioids is still not completely understood. The high inci-
dence of pruritus seen with intraspinal administration of
opioids suggests that spinal opioid receptors may be
involved.4 Recently, opioids have been shown to induce
itching via specific binding to opioid receptors in the cen-
tral and peripheral nervous system, mimicking the physi-
ological effects of endorphins and enkephalins.5 The
relationship between itching and pain is bidirectional.
Itching can be reduced by painful stimuli, and, vice versa,
analgesia may reduce this inhibition and thus enhance
the itch. This phenomenon is particularly relevant to
spinally administered � opioid receptor agonists, which
induce segmental analgesia and segmental pruritus.5,6

Because the perception of itching is modified by endoge-
nous opioids via central receptors, it seems logical that
opioid antagonists such as naloxone would demonstrate
a high capacity to suppress pruritus induced by systemic

opioid use.7 In this case study we report the occurrence
of severe itching after intravenous morphine administra-
tion in an opioid-tolerant patient. Pruritus was resolved
by changing the opioid and route of administration and
by adding a small dose of intravenous naloxone. 

CASE REPORT 

A 15-year-old nonatopic male with desmoplastic small
round cell tumor of the pelvis (postresection), who was
undergoing chemotherapy (vincristine) and radiation
therapy and had developed secondary acute myeloge-
nous leukemia and neutropenic fever, was seen in con-
sultation for mucositis pain. The reported “burning” pain
involved the entire oral cavity, radiating down to the epi-
gastric area. At that time, he was experiencing significant
side effects from prior opioid use (nausea, vomiting, itch-
ing). Physical exam was remarkable for grade II mucosi-
tis. The patient was flushed in the face and scalp but had
no urticaria lesions. 

Upon admission, the patient was started on hydromor-
phone (Dilaudid) 0.4 mg every four hours; this dose was
titrated rapidly up to 0.8 mg intravenously every four
hours as needed. Because of resultant nausea, vomiting,
and suboptimal analgesia, hydromorphone was changed
to morphine sulfate 5 mg intravenously every three
hours. With the first dose of morphine, the patient dis-
played onset of severe pruritus accompanied by urinary
retention. Although his pain was better controlled after
several subsequent doses, the itching was severe enough
that it made him unwilling to continue taking morphine.
Diphenhydramine 50 mg every six hours and hydrox-
yzine 50 mg every four hours were used as needed, with-
out any noticeable improvement. Skin exam remained
unremarkable, with some flushing without erythema, rash,
dermatitis, or urticaria. Routine laboratory studies were
also unremarkable; no eosinophilia was noted. Morphine
was changed empirically to a continuous intravenous
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infusion of fentanyl, administered as patient-controlled
analgesia (PCA) at a basal rate of 50 �g/h. Titration of the
dose up to 70 �g/h resulted in good pain control but
made no difference with regard to the patient’s itching.
Over the next 12 hours, fentanyl was discontinued, and
hydromorphone was restarted at 0.8 mg/h basal rate and
0.8 mg demand dose every 10 minutes. An average of 5
mg/h of additional hydromorphone was delivered via
demand doses. The patient reported significant worsen-
ing of pruritus with every self-administered demand
dose. After the pain management team was consulted,
the patient was started on oxycodone oral elixir 45 mg
every three hours as needed, and a continuous intra-
venous infusion of naloxone at 0.25 �g/kg/h was added.
The hydromorphone PCA remained available to be used
for demand doses of 1 mg every hour if the patient lost
the capacity to swallow. During the next 24 hours, the
patient used an average of 0.4 mg/h of hydromorphone
as demand doses, with optimal pain control and no
recurrence of itching. Until the patient’s white blood cell
count recovered and subsequent resolution of mucositis
was seen, pain management continued, with oxycodone
oral solution titrated up to 60 mg every three hours and
hydromorphone intravenously as needed. Naloxone
infusion was tapered and discontinued after seven days.
After naloxone was discontinued, there was no further
itching, and no other opioid-related side effects were
observed. 

DISCUSSION

Opioid medications effectively treat pain, but they are
associated with unwanted adverse effects, including nau-
sea, vomiting, and pruritus. Pruritus can be severely dis-
tressing and as disabling as severe pain, and it may limit
the acceptance of opioid therapy by both patients and
caregivers.  

Neurophysiologically, pruritogenic substances stimu-
late a subset of specialized skin C-fibers and initiate an
itch sensation. These fibers are distinct from the poly-
modal C-type neurons, which transmit nociceptive (i.e.,
painful) stimuli to the central nervous system.8 Many
endogenous substances are regarded as “mediators of
itch,” such as amines (e.g., histamine), proteases, opioids,
lipid peroxidation metabolites (e.g., leukotrienes,
prostaglandins), neuropeptides (e.g., substance P),
cytokines, growth factors (e.g., nerve growth factor), and
many others. These agents may either directly sensitize
the itch-mediating sensory nerve endings to various neu-
ropeptides (such as substance P) or act on mast cells in
the skin, leading to subsequent release of itch mediators,
among which histamine functions as a key player.9,10

Therefore, the bidirectional sensory neuron—mast cell
interaction seems to be at the core of those processes that
give rise to the onset of pruritus. 

During the past 20 years, three opioid receptors–�, �,
and �–have been identified, and the genes coding for
these receptors have been cloned.11 The opioid receptors
are transmembrane domain receptors linked to G pro-
teins. The binding of opioids to these receptors initiates a
cascade of events, culminating with protein phosphoryla-
tion and diverse physiological responses. Opioids are
thought to produce their analgesic effect via agonist bind-
ing to Gi/Go-receptor-coupled complexes. These recep-
tors inhibit the electrical firing of neurons and therefore
block the perception of pain or the relay of pain signals
from pain receptors. Opioids may also bind–at very
small doses (pico- or nanomolar concentrations)–to Gs-
coupled receptors. This connection activates an excitato-
ry pathway that might explain the hyperalgesia occasion-
ally reported with opioid administration, as well as some
opioid-induced side effects such as pruritus, nausea, and
vomiting.12

Recent animal studies have shown that histamine does
not seem to be a player in mechanisms of opioid-induced
itching and add further support to the idea that antihista-
mines are not effective in treating opioid-induced pruri-
tus.13,14 Most clinically used opioid analgesics are selec-
tive for the � receptor, and this is the target receptor for
morphine and other commonly used opioids, including
oxycodone, hydromorphone, methadone, and fentanyl.15

In addition, oxycodone, methadone, and buprenorphine
may have clinically important activity at other opioid
receptors.16 In opioid-induced itching, � opioid endogenic
peptides (� endorphin, endomorphin-1, and endomor-
phin-2) are overly secreted, and the � opioid receptors are
proposed to be overexpressed as compared to � opioid
endogenic peptides (dynorphin A, dynorphin B, and
dynorphin-associated peptides) and � opioid receptors.7

Systemic administration of naloxone is a very potent
and effective means of preventing or reversing itching
invoked by agonists. Opioid receptor antagonists can be
expected to effectively combat itch when it is invoked by
� opioid receptor analgesics or mediated by endogenous
opioid peptides. The dose-response curve for opioid-
induced itching appears to be bell shaped, similar to the
progression of nausea and vomiting caused by the same
medications.17 It is also worth noting that opioid receptor
antagonists produce parallel rightward shifts in the dose-
response curves of morphine-induced scratching.18 These
observations indicate that the antipruritic effects of nal-
trexone and nalmefene are derived at opiate receptors
through a competitive and reversible antagonist action.
In contrast, in animal studies, � agonists such as U-
50488H produce downward shifts in the dose-response
curve of morphine-induced scratching, and a selective
antagonist can reverse their antipruritic actions.19 The
new synthetic � receptor agonist TRK-820 was used to
reduce itching and scratching in a mouse model, and its
results seemed promising for possible translation into a
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therapy for humans.20 These observations indicate that �
agonists do not produce � antagonism but rather inhibit
�-receptor-mediated itch through � activation. 

In our case, the use of intravenous morphine sulfate, a
commonly used full � receptor agonist, initiated the itch-
ing, which did not improve when morphine was changed
to hydromorphone or fentanyl, �1 and �2 receptor ago-
nists. When oral oxycodone was started in conjunction
with intravenous naloxone, the itching improved signifi-
cantly and resolved over the next 24 hours. Even after
naloxone was discontinued, itching did not recur.
Oxycodone is a semisynthetic opioid, derived from the-
baine; it is classified as a pure opioid with a great affinity
for � receptors, greater than to � receptors.21 Despite a
10- to 40-fold lower affinity for the � opioid receptor, oral
oxycodone has nevertheless been found to produce pain
relief that is generally comparable to that afforded by oral
morphine. It has great bioavailability (60 percent), with
roughly double the potency of and fewer adverse effects
than morphine.22 It has recently been proven, in both ani-
mal and human studies, that oxycodone analgesia is gov-
erned by the parent drug, with a negligible contribution
from its circulating oxidative and reductive metabolites.23

CONCLUSIONS

A patient’s response to a medication depends on mul-
tiple considerations: pharmacokinetics, pharmacodynam-
ics, and environmental and genetic factors. Opioid rota-
tion helps some patients achieve better pain control with
fewer associated adverse effects.24 The pharmacological
mechanisms underlying this phenomenon involve the
diverse and combined effects of agonist binding to opi-
oid receptors (�, �, �); incomplete cross-tolerance; the
diverse genetic background of patients, including allelic
variations in the opioid receptors themselves; and differ-
ences in drug-clearance mechanisms.25,26

In the case described above, the resolution of the
patient’s pruritus seemed to be the result of two different,
combined interventions. Oxycodone might have reestab-
lished a balance between � and � opioid receptors, most
likely through a predominantly �1 agonistic effect, while
naloxone provided an additional antipruritic effect
through its action as a � antagonist, with no reversal of
analgesia at the small dose used. We are inclined to
believe that even though the two interventions coincid-
ed, naloxone did not play a singular role, since itching
did not recur after its discontinuation.  

Data from prospective studies indicate that chronic
itch is observed in 2 to 10 percent of patients receiving
oral morphine for chronic cancer pain.27 To date, the
neurobiological mechanisms of the interaction between
� and � opioid receptors in itch-selective neurons remain
unclear. Recent studies in monkeys reinforce the idea
that the � opioid receptor–not histamine or the � or �

receptor–mediates itching invoked by opioid analgesics.
It is possible that activation of � receptors in specific sen-
sory neurons produces the antipruritic effect.28 Current
recommendations for the treatment of opioid-induced
pruritus are empiric and anecdotal, as there are no
prospective studies to support them. In general, treat-
ment is based on the postulated mechanisms of action.
Discontinuation of the offending drug, rotation to anoth-
er opioid, and prevention/treatment with an opioid
antagonist are all proposed management strategies.
Therefore, it is pivotal to verify whether � agonists have a
broader application as antipruritics in humans. Future
studies are required to establish different pruritus models
and to investigate the types of � agonists that are effective
against itching invoked by pruritogenic agents other than
opioids. These studies will make a substantial contribu-
tion to the in vivo pharmacology of pruritus and offer
functional evidence of � agonists’ potential as a new gen-
eration of antipruritics. 
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