DOC KET

_ ARM

S DI® as an
<e by State

fof drugs
R ations

sal

UCLA LIBRARY
APR 3 2009

AHFS<

DRUG

INFORMATION

2009

\ " T,
e
. Bt PO

abs .

Published by Authority of the Board of the
AMERICAN SOCIETY OF HEALTH-SYSTEM PHARMACISTS®
American Hospital Formulary Service®

American Society of Health-System Pharmacists®

TEVA NAL 00217413

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

of normal have been observed in many patients (40%) receiving ziconotide;
CK concentrations 3 or more limes the upper limit of normal have occurred in
11% of patients. These increascs generally have been observed during the first
2 months of therapy with ziconotide and have not been associated with treat-
ment-limiting adverse effects. Men. patients receiving concomitant therapy
with antidepressants or anticonvulsants, and those who had received intrathecal
morphine were more likely to have elevated serum CK values.

Symptomatic myopathy with electromyographic abnormalities has oc-
curred in at least one paticnt, and acute renal tailure with rhabdomyolysis and
markedly clevated CK concentrations (17,000-27,000 1U/L) has been reported
in at least 2 patients.

Serum CK concentrations should be monitored periodically (e.g., every
other week during the first month of therapy and then monthly as appropriate).
If neuromuscular symptoms (e.g., myalgias, myasthenia. muscle cramps, as-
thenia) develop or a reduction in physical activity occurs, the patient should
be evaluated (e.g., clinical evaluation, determination of serum CK concentra-
tions), If symptoms persist and CK concentrations remain elevated or continue
1o rise, dosage reduction or discontinuance of ziconotide should be considered.

Specific Populations  Pregnancy.  Category C. (See Users Guide.)

Lactation.  Not known whether ziconotide is distributed into miik. Dis-
continue nursing or the drug, taking into account the importance of the drug
to the mother.

Pediatric Use.  Safety and efficacy not established in patients younger than
18 years of age.

Geriatric Use.  In clinical studies, 22% of patients were 65 years of age
or older and 7% were 75 years of age or older. In all studies, the incidence of
confusion was higher in individuals 65 years of age or older than in younger
adults. No substantial differcnce in cfficacy in geriatric patients relative to
younger adults.

Select dosage with caution, starting at the low cnd of the dosage range,
because of age-related decreases in hepatic, renal, and/or cardiac function and
potential for concomitant disease and drug therapy.

m Common Adverse Effects  Adverse effects reported in 25% or more
of patients receiving ziconotide include dizziness. nausea, confusion, headache,
somnolence, nystagmus, asthenia, and pain.

Drug Interactions

B Drugs Affecting or Metabolized by Hepatic Microsomal
Enzymes Pharmacokinetic interaction unlikely.
m Protein-bound Drugs  Pharmacokinetic interaction unlikely.
B CNS Agents Used concomitantly wilh anticonvulsants, antidepres-
sants, antipsychotics, anxiolytics, and sedatives in clinical studies. Potential
interaction with CNS depressants (increased incidence of adverse CNS effects
(e.g., dizziness, confusion, reduced levels of consciousness]). Dosage adjust-
ment or discontinuance of ziconotide or the concomitant CNS depressant may
be needed.

Potential interaction with antidepressants or anticonvulsants (elevated se-
rum creatine kinase |CK. creatine phosphokinase, CPK]).
B Diuretics  Potential interaction (reduced levels of consciousness).

W Opiates  Used concomitantly with systemically administered opiates in
clinical studies; concomitant use of ziconotide with intrathecal opiates has not
been evaluated in placebo-controlled studies and is not recommended.

Potential interaction in paticnts who previously had received intrathecal
morphing (¢levated serum CK).

Description

Ziconotide. a synthetic form of a naturally occurring conopeptide found in
the venom of the marine snail Conus magis, is a 25-amino acid polybasic
peptide containing 3 disulfide bridges. Ziconotide produces potent antinoci-
ceptive effects by selectively binding to N-type voltage-sensitive calcium chan-
nels on the primary nociceptive afferent nerves in the superficial layers of the
spinal cord. thus blocking neurotransmission {rom primary nociceptive affer-
ents.

Ziconotide does not bind to oplate receptors, and the pharmacologic effects
of the drug are not blocked by opiate antagonists. Ziconotide does not potentiate
opiate-induced respiratory depression.

Intrathecal administration of ziconotide results in little systemic exposure.
Following passage from the CSF into the systemic circulation, ziconotide js
expected 1o be degraded to peptide fragments and their constituent amine acids
by endopeptidases and exopeptidases present in most organs.

Advice to Patients

Risk of somnolence: avoid driving, operating machinery, or performing
hazardous tasks until effects on individual are known,

Importance of informing clinician if new or worsening muscle pain, sore-
ness, weakness, or brown urine develops.

Importance of promptly reporting any change in mental status (e.g., leth-
argy, confusion, disorientation, decreased alertness), mood or perception (e.g.,
hallucinations, unusual tactile sensations in the mouth), and symptoms of de-
pression or suicidal ideation.

Importance of promptly informing elinician if symptoms of meningitis (i.e.,
nausea, vomiting, seizures, fever, headache, stiff neck) occur,
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For patients receiving ziconotide via an external microinfusion device and
catheter, importance of proper handling of the device and proper care of the
skin at the catheter exit site.

Importance of women informing clinicians if they are or plan to become
pregnant or plan to breast-feed.

Importance of informing clinicians of existing or contemplated concomitant
therapy, including prescription and OTC drugs, as well as concomitant ill-
nesses. Potential for additive CNS effects if used concomitantly with other CNS
depressants.

Importance of informing patients of other important precautionary infor-
mation. (See Cautions.)

Overview® (see Users Guide). For additional information on this drug
until a more detailed monograph is developed and published, the manu-
facturer’s labeling should be consulted. It is essential that the manufac-
turer’s labeling be consulted for more detailed information on usual cau-
tions, precautions, contraindications, potential drug interactions,
laboratory test interferences, ard acute toxicity.

Nalexene

Preparations

Excipients in commercially available drug preparations may have clinically
important effects in some individuals; consult specific product labeling for details.

Ziconotide

Parenteral

Injection, for 25 meg/mL
intrathecal

administration

via

compatible

microinfusion

device only

Prialt?, Elan

100 meg/mL Prialt®, Elan

Seleeted Revisions August 2006, © Copyright, Octeber 2005, American Society of Health-Systent
Pharntacisis. Ine.
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Naloxone Hydrochloride N-Allylnoroxymorphone

Hydrochloride
B Naloxone hydrochloride is essentially a pure opiate antagonist.

Uses

B Opiate-induced Depression and Acute Opiate Overdosage

Naloxone hydrochloride is used for the complete or partial reversal of opiate-
induced depression, including respiratory depression, caused by natural and
synthetic opiates (e.g., anileridine, codeine, diphenoxylate, fentanyl citrate, her-
oin, hydromorphone, levorphanol, meperidine, methadone, morphine, oxy-
morphone, concentrated opium alkaloids hydrochlorides, propoxyphenc) and
certain opiate partial agonists (e.g., butorphanol, nalbuphine, pentazocine, cy-
clazocine). Administration of naloxone should be accompanied by other resus-
citative measures such as administration of oxygen, mechanical ventilation, or
artificial respiration. Naloxone is effective for the treatment of mild or moderate
as well as severe opiate-induced respiratory depression. The drug is not effec-
tive in the management of acute toxicity caused by levopropoxyphene. Nal-
oxone is also indicated for the diagnosis of suspected acute opiate overdosage.

There is no conclusive evidence that concomitant use of naloxone with an
opiate analgesic will prevent respiratory depression while retaining the anal-
gesic effect; in fact, analgesia and sedation may be decreased if these drugs
are administered together.

Naloxone may be used in neonates for the treatment of asphyxia resulting
from administration of opiates to the mother during iabor and delivery. Nal-
oxone has been given to the mother shortly before deliveryt, but many clini-
cians believe it is preferable to administer an opiate antagonist directly to the
neonate if needed after delivery,

m Other Uses Naloxone has been used for detection of chronic opiale
abuset, but it is preferable to use chemical methods to detect the presence of
opiates in the urine, since naloxone may precipitate severe withdrawal symp-
toms in patients who are physically dependent on opiates: however, to avoid
precipitating opiate withdrawal following administration of naltrexone. admin-
istration of naloxone is recommended as a screening test (the naloxone chal-
lenge test) prior to induction of therapy with naltrexone for opiate cessation in
patients formerly dependent on opiates who have completed detoxification.
(See Naloxone Challenge Test in Dosage and Administration: Dosage, in Nal-
trexone Hydrochloride 28:10.)

When prolonged vomiting occurs after apomorphine has been used to in-
duce vomiting in the treatment of oral poisonings (apomorphine is no longer
used as an emetic), naloxone has been used to terminate the cmetic effects and
to help diminish respiratory depression induced by apomorphinet; however, it
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has been reported that the CNS and respiratory effects of apomorphine may
not always be reversed by naloxone.

Naloxone has been used in intoxicated patients o reverse alcohol-induced
comat and to Teverse clonidine-induced coma and respiratory depressiont.

Naloxone has been used as adjunctive therapy in a limited number of pa-
tients to increase blood pressure in the management of septic shock. Treatment
with naloxone results in a rise in blood pressure that may last up 1o several
hours; however, this pressor effect has not been demonstrated to improve pa-
lient survival. Tn some studies, use of naloxone for the management of septic
shock has been associated with adverse effects, including agitation, nausea,
vomiting, pulmonary edema, hypotension, cardiac arrhythmias, and seizures.
If a decision is made to use naloxone for management of septic shock, the
manufacturers state that the drug should be used with caution, particularly in
patients who may have underlying pain or have previously received opiate
therapy and may have developed opiate tolerance.

Nalaxone aiso has been used in the management of cardiogenic shock?,
high-altitude pulmonary edemat. acute respiratory failuret, senile dementia™,
and ischemic neurologic deficitsi: however, the safety and efficacy of naloxone
in these conditions have not been established and further study is needed.

A combination of pentazocine hydrochloride and naloxone hydrochloride
in a ratio of 100:1 is commercially available for oral use as an analgesic. (See
Pentazocine 28:08.12.) A combination of buprenorphine hydrochloride and nal-
oxone hydrochloride in a ratio of 4:1 is commercially available for use in the
management of opiate dependence. (Sec Buprenorphine 28:08.12.) A combi-
nation of methadone hydrochloride and naloxone fiydrochloride in a ratio of
20:] has also been administered orally in the detoxification or maintenance
treatment of opiate addiction in conjunction with appropriate social and medical
services. The presence of naloxone in these combinations minimizes the abuse
potential of pentazecine, buprenorphine, or methadone. since the antagonistic
effect of naloxone will predominate if the combinations are administered par-
enterally and/or if usual oral doses are exceeded.

Opiate antagonists (¢.g., naloxone, naltrexone) have been used for rapid or
ultrarapid detoxification in the management of opiate withdrawal in opiate-
dependent individuals, both in inpatient and outpatient settings. Rapid opiate
detoxification involves the administration of opiate antagonists such as nal-
oxone and/or naltrexone to shorten the time period of detoxification. The re-
ported advantage of this technique is to minimize the risk of relapse and to
initiate maintenance therapy with naltrexone and psychosocial interventions
more quickly. Ultrarapid detoxification is similar, but involves the administra-
tion of opiate antagonists (i.e., naloxone, naltrexone) while the patient is se-
dated or under general anesthesia, However. the risk of adverse respiratory and
cardiovascular effects associated with this procedure must be considered as
well as the costs of general anesthesia and hospitalization. Safety and efficacy
of these therapies have not been established and further study is needed.

Naloxene hydrochloride has been used orallyT with some success in the
treatment of opiate addictiont. The drug may prevent opiate euphoria and thus
decrease the desire for opiates.

Dosage and Administration

m Administration Naloxone hydrochloride may be administered by v,
subcutaneous, or IM injection, or by IV infusion. IV administration is recom-
mended for emergency situations. The American Academy of Pediatrics (AAP)
does not endorse subcutaneous or 1M administration in children or neonates
with opiate intoxication since absorption may be erratic or delayed. When IV
access cannol be established in emergency situations, limited evidence suggests
that the drug also can be administered effectively via an endotracheal tubef in
adults or pediatric patients, by intraosseoust injection for opiate overdosage in
pediatric patients, or by the intranasalt route (however, nasal preparations cur-
resitly are not commercially available in the US) for opiate overdosage in adults.
Althoughnaloxone may be administered via an endotracheal tube, some experts
state that 4 specific dose has not been established and IV and other parenteral
routes of admiriistration (e.g., IM, subcutaneous) are preferred because of more
piedictable drug'delivery and pharmacologic effect. In addition, these experis
do not récommend endotracheal administration of naloxone in neonates.
Conitinuous IV infusions of naloxone hydrochloride may be most appro-
priate in patienits who' requiire. higher doses, continue to experience recurrent
respiratery or CNS depression :after effective therapy with repeated doses, and/
o in whom the effects of lonigiactifig opiates are being antagonized. For con-
tnueus. IV infusion, 2 mg of ‘nialoxone hydrochloride may be diluted in 500
Eg;it:jf (‘:_-1998 gggium ctiloride -of 5% dextrose. injection to produce a solution
T aezor £ 0:004 mg/mL (4 meg/mL). The rate of IV infusion should be titrated
ccordance with the patiert’s response. Prior to administration, IV solutions
of naloxone, hydro e shotild be can TSNS
; AR T ) d be,carefully inspegted for the presence of
particulate matter or discold f the drug should be used
within 24 hours; unused portions, should Be. ségils ol ‘a-.e,»,.mg-s ould be use:
. T EPeREeE 2
W Dosage Postoperative Opiate'Depression s When'naloxone hy-
drochloride is used to partially reve: jate'di siofi followi ¥
i : y reverse opiate''depressiort following the use of
oplal?ﬁ during surgery, t.!]& usual initial dosage recommended By the tmanufac-
turers is 0.1-0.2 mg IV in adults or 0.005-0.01 mg IV* in children; given at 2-
to 3-m1nutq intervals until the desired response (i.e., adequates ventilation and
alertness without substantial pain or discomfort) is obtained. Additional doses
may be necessary at 1- to 2-hour intervals depending on the response of the
patient and the dosage and duration of action of the opiate administered.
Some clinicians have recommended an adult dosage regimen of 0.005 mg/
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kg administered 1V and repeated after 15 minutes if necessary. Altematively.
the initial IV dose may be followed in 15 minutes with an IM dose of 0.01 mg/
kg. The manufacturers states that supplemental IM doses of naloxone produce
a more prolonged effect than repeated TV doses of the drug. Continuous IV
infusions of naloxone in a dosage of 0.0037 mg/kg per hour have also been
used in adults to reverse postoperative opiate-induced respiratory depression.

Neonatal Opiate Depression  When used to reverse opiate-induced
asphyxia nconatorum, the usual initial dosage of naloxone hydrochloride is
0.01 mg/kg, administered into the umbilical vein of the neonate at 2- to 3-
minute intervals until the desired response is obtained. Additional doses may
be necessary at 1- to 2-hour intervals depending on the response of the neonate
and the dosage and duration of action of the opiate administered to the mother.
When the IV route cannot be used, the drug may be administered by IM or
subcutancous injection.

Known or Suspected Opiate Overdosage For the treatment of
known opiate overdosage or as an aid in the diagnosis of suspected opiate
overdosage, the usual initial adult dosage of naloxone hydrochloride is 0.4-2
mg IV. administered at 2- to 3-minute intervals if necessary; if no response is
observed after a total of 10 mg of the drug has been administered, the depressive
condition may be caused by a drug or disease process not responsive to nal-
oxone. Some experts state that some aduits with opiate overdosage may require
titration to a total naloxone hydrochloride dosage of 6-10 mg over a short
period. In patients with chronic opiate addiction, a lower dose of naloxone
should be used and slowly adjusted to minimize adverse cardiovascular effects
and withdrawal symptoms. (See Precautions and Contraindications.) When the
IV route cannot be used in adults or children, the manufacturer and some
experts state that the drug may be administered by IM or subcutaneous injec-
tion. In the emergency setting, these experts recommend an IM or subcutaneous
adult dose of 0.4-0.8 mg, repeated as necessary. Some experts state that a
slightly higher adult dose of naloxone may be needed for the endotrachealt
route than that administered by other routes; however, the optimum dose of
naloxone administered via an endotracheal tube} remains 10 be established.
(See Dosage and Administration: Administration.)

Children may receive an initial IV naloxone hydrochloride dose of 0.01
mg/kg; if this dose does not produce the desired depree of response, a subse-
quent dose of 0.1 mg/kg may be administered. Alternatively, an initial 0. 1-
mgfkg 1V dose, repeated every 2-3 minutes as necessary, has been recom-
mended for neonates and children younger than 5 ycars of age or weighing 20
kg or less. In pediatric patients 5 years of age or older or weighing more than
20 kg, a minimum 2-mg IV dose, repeated as necessary, can be used. However,
some experts state that lower doses should be used to reverse respiratory de-
pression associated with therapeutic opiate use in pediatric patients (e.g., 1-15
uafkg for reversal of peri-arrest respiratory depression, 1-5 pgfkg for respi-
ratory depression during procedural sedation 1o maintain some opiate analge-
sta). Some experts suggest an endotrachealt or intraosseoust dose of 0.1 mg/
kg in pediatric patients younger than 5 years of age or weighing 20 kg or less
or a dose of 2 mg in pediatric patients 5 years of age or older or weighing more
than 20 kg; however, the optimum dose of naloxone administered via an en-
dotracheal tbet remains to be established. (See Dosage and Administration:
Administration.)

Since the duration of action of the opiate is often greater than that of nal-
oxone. the depressant effects of the opiate may return as the effects of naloxone
diminish, and additional doses (or a continuous IV infusion) of naloxone may
be required, The patient should be closely observed for a day or longer re-
gardless of the degree of apparent improvement. Continuous 1V infusion dos-
age regimens of naloxone have not been well established, and the rate of ad-
ministration must be titrated according to the patient’s response. In adults, some
clinicians recommend an initial IV loading dose of 0.4 mg, followed by a
continuous infusion at an initial rate of 0.4 mg/hour. Alternatively. other cli-
nicians have recommended that an IV loading dose of 0.005 mg/kg be given,
followed by continuous infusion of 0.0025 mg/kg per hour, Experience with
continuous IV infusions of naloxone in children is very limited, but children
may require higher infusion rates on a mg/kg basis than adults. In several
reports. infusion rates in children have ranged from 0.024-0.16 ma/kg per hour.
Some clinicians recommend an initial pediatric infusion rate of 0.4 mg/hour.

Other Uses  For information on the use of naloxone as a screening test
(the naloxone challenge test) prior to induction of therapy with naltrexone for
opiate cessation in patients formerly dependent on opiates who have completed
detoxification, see Naloxone Challenge Test in Dosage and Administration:
Dosage, in Naltrexone Hydrochloride 28:10.

‘When naloxone hydrochloride was used in the diagnosis of opiate depen-
dence? in adults, 4 dose of 0.16 mg was given IM. If no withdrawal symptoms
were evident after 20-30 minutes, a second dose of 0.24 mg was given IV,
Negative test results were assumed if no withdrawal symptoms were apparent
within 30 minutes after the second dose. Withdrawal symptoms induced by
naloxone began to diminish 20-40 minutes after injection and were essentially
gone within 1.5 hours.

In the treatment of opiate addictiont, naloxone hydrochloride has been
administered orally} in dosages of 200 mgto 3 g daily.

Cautions

B Adverse Effects Nausea and vomiting have been reported rarely in
postoperative patients who were receiving a parenteral dose of naloxone hy-
drochloride greater than that usually recommended; however. a causal rela-
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tionship has not been established. Tremor and hyperventilation associated with
an abrupt return to consciousness has occurred in some patients receiving nal-
oxone [or opiate overdosage.

Although a causal relationship to the drug has not been established, severe
cardiopulmonary effects (e.g., hypotension, hypertension. ventricular tachy-
cardia and fibrillation, dyspnea, pulmonary edema, cardiac arrest) resulting in
death, coma. and encephalopathy have been reported in patients following post-
operative administration of naloxone hydrochloride. Adverse cardiopulmonary
effects have oceurred most frequently in postoperative patients with preexisting
cardiovascular discase or in those receiving other drugs that produce similar
adverse cardiovascular effects. (See Cautions: Precautions and Contraindica-
tions.)

Seizures have occurred rarely following administration of naloxone hydro-
chloride; however, a causal relationship to the drug has not been established.

When high oral{ doses of naloxone have been used in the treaiment of
opiate addictiont, some patients have experienced mental depression, apathy,
inability to concenirate. sleepiness, irritability. anorexia, nausea, and vomiting.
These adverse effects usually occurred in the first few days of treatment and
abated rapidly with continued therapy or dosage reduction. One case of ery-
thema multiforme cleared promptly after naloxone was discontinued.

B Precautions and Contraindications When naloxone hydrochlo-
ride is used in the management of acute opiate overdosage. other resuscitative
measures (e.g.. maintenance of an adequate airway, artificial respiration. car-
diac massage. vasopressor agents) should be readily available and used when
necessary. If” opiate-induced cardiac arrest occurs, usual guidelines for ad-
vanced cardiovascular life support {ACLS) should be followed; an adequate
airway should be established before administration of naloxone.

Following the usc of opiates during surgery. excessive dosage of naloxone
hydrochloride should be aveided, because it may result in excitement, agitation,
an increase in blood pressure, and clinically important reversal of analgesia, A
reversal of opiate effects achieved too rapidly may induce nausea, vomiting,
sweating, tremor, tachycardia, increased blood pressure. seizures, ventricular
tachycardia and fibrillation, pulmonary edema. and cardiac arrest, which may
result in death.

Naloxone should be used with caution in patients with preexisting cardio-
vascular disease or in those receiving potentially cardiotoxic drugs. since se-
rious adverse cardiopulmonary effects (e.g., ventricular tachycardia and fibril-
fation, pulmonary edema. cardiac arrest) resulting in death, coma, and
encephalopathy have occurred in postoperative patients following administra-
tion of naloxone. {See Cautions: Adverse Effects.)

Naloxone should be given with caation to patients known or suspected to
be physically dependent on opiates (including neonates born to women who
arc opiate dependent), particularly in patients with cardiovascular discase. be-
cause the drug may precipitate severe withdrawal symptoms. (See Cautions:
Pregnancy, Fertility, and Lactation and see Pharmacology.)

Paticats who have responded to naloxone should be carefully monitored,
since the duration of action of some opiates may excecd that of naloxone;
pediatrie patients who have responded must be carefully monitored for at Jeast
24 hours. Repeated doses of naloxone should be administered to these patients
when necessary.

Safety and cfficacy of naloxonc in patients with renai or hepatic impairment
have not been established in well-controlled clinjcal trials, Naloxone should be
used with caution in these patients.

Some experts state that naloxone should not be used in the treatment of
meperidine-induced seizures,

Naloxone is contraindicated in patients with known hypersensitivity to the

drug,
m Pediatric Precautions  Safety and efficacy of naloxone in the man-
agement of hypotension associated with septic shock have not been established
in pediatric patients. In a study of 2 neonates with septic shock, treatment with
naloxone produced positive pressor responsc: however, one patient subse-
quently dicd alter intractable seizures.

m Geriatric Precautions  Clinical studics of naloxone did not include
sufficient numbers of patients 65 years of age and older to determine whether
geriatric patients respond differently from younger patients. While other clin-
ical experience has not reveualed age-related differences in response, drug dos-
age generally should be titrated carefully in geriatiic patients. usually initiating
therapy at the low end of the dosage range. The greater frequency of decreased
hepatie, renal. and/or cardiac [unction and of concomitant disease and drug
therapy observed in the clderly also should be considered.

B Mautagenicity and Carcinogenicity  Naloxone was weakly positive
in the Ames mutagenicity (cst and the i vitro human lymphocyte chromosome
aberration test but was negative in the in vitro Chinese hamster V79 cell
HGPRT mutagenicity assay and the in vive rat bone marrow chromosome ab-
erration study. Studies to determince the carcinogenic potential of naloxone have
not been performed to date.

® Pregnancy and Lactation Reproduction studies in mice and rats
using naloxone hydrochloride at dosages 4 and § times, respectively, the human
dosage of 10 mg daily demonstrated no embryotoxic or teratogenic effects.
There are no adequate and controlied studies to date using the drug in pregnant
women. Naloxone hydrochloride should be used during pregnancy only when
clearly needed.

The risk-benefit ratio must be considered belore naloxone hydrochloride is

Naloxone OPIATE ANTAGONISTS 28:10

administered to a pregnant woman who is known or suspected 1o be dependent
on opiates, since maternal dependence may often be accompanied by fetal
dependence. Naloxone crosses the placenta and may precipitate withdrawal
symploms in the fetus as well as in the mother,

It is not known if naloxone affects the duration of labor and/or delivery.
However. published reports indicate that administration of naloxone during
labor did not adversely affect maternal or neonatal status. Patients with mild
1o moderate hypertension who receive naloxone during labor should be care-
fully monitored, as severe hypertension may occur,

Since it is not known whether naloxone hydrochloride is distributed into
milk, the drug should be used with caution in nursing women.

Pharmacology

Naloxone hydrochloride is essentially a pure opiate antagonist. The precise
mechanism of action of the opiate antagonist effects of naloxone is not fully
understood. Naloxone is thought to act as a competitive antagonist at u, &, and
o opiate receptors in the CNS; it is thought that the drug has the highest affinity
for the u receptor. In contrast to levallorphan or nalorphine, naloxone has little
or no agonistic activity. When administered in usual doses to patients who have
not recently received opiates, naloxone exerts little or no pharmacologic effect.
Even extremely high doses of the drug (10 times the usnal therapeutic dose)
produce insignificant analgesia, only slight drowsiness. and no respiratory de-
pression, psychotomimetic effects. circulatory changes. or miosis.

In patients who have received large doses of morphine or other analgesic
drugs with morphine-like effects. naloxone antagonizes most of the effects of
the opiate. There is an increase in respiratory rate and minute volume, arterial
PCO, decreases toward normal. and blood pressure returns to normal if de-
pressed. Unlike nalorphine or levallorphan, naloxone antagonizes mild respi-
ratory depression caused by small doses of opiates, Because the duration of
action of naloxone is generally shorter than that of the opiate, the effects of the
opiate may return as the effects of naloxone dissipate. Naloxone antagonizes
opiate-induced sedation or sleep. Reports are conflicting on whether or not the
drug modifies opiate-induced excitement or seizures,

Naloxone does not produce tolerance or physical or psychological depen-
dence. In patients who arc dependent on opiates, parenteral administration of
naloxone hydrochloride will precipitate opiate withdrawal symptoms, which
may appear within minutes of naloxone administration and subside in about 2
hours, The severity and duration of the withdrawal symptoms are related to the
dose of naloxone and the degree and type of opiate dependence. Oral admin-
istration of naloxone generally does not precipitate withdrawal symptoms un-
less the dose exceeds 10 mg. Even a 30-mg oral dose of naloxone usually
induces only very mild abstinence symptoms.

Naloxone has been shown to increase blood pressure in a limited number
of patients with septic shock. {Sec Uses: Other Uses.)

Pharmacokinetics

H Absorption  Naloxone is rapidiy inactivated following oral administra-
tion. Although the drug is effective orally, doses much larger than those re-
quired for parenteral administration are required for complete antagonism. In
one study, a single 3-g oral dose of naloxone hydrochloride was required to
effectively antagonize the effects of 50 mg of heroin for 24 hours. Naloxone
has an onset of action within 1-2 minutes following IV administration and
within 2~-5 minutes following subcutaneous or IM administration. The duration
of action depends on the dose and route of administration and is more prolonged
following IM administration than after IV administration. In one study, the
duration of action was 45 minutes following 1V administration of naloxone
hydrochleride 0.4 mg/70kg.

Following administration of 35 or 70 mecg of naloxone hydrochloride into
the umbilical vein in neonates in one study. peak plasma naloxone concentra-
tions occurred within 40 minutes and were 4-5.4 ng/mL and 9.2-20.2 ng/mL,
respectively. After IM administration of 0.2 mg to necnates in the same study,
peak plasma naloxone concentrations of 11.3-34.7 ng/mL occurred within 0.5-
2 hours.

W Distribution  Following parenteral administration. naloxone is rapidly
distributed into body tissues and fluids. In rats, high concentrations are ob-
served i the brain, kidney, spleen, lung. heart, and skeletal muscle. Naloxone
is weakly bound to plasma proteins (mainly albumin). In humans, the drug
readily crosses the placenta. It is not known whether naloxone is distributed
into milk.

B Elimination The haif-life of naloxone has been reported to be 30-81
minutes in adults and about 3 hours in neonates.

Naloxone is rapidly metabolized in the liver, principally by conjugation
with glucuronic acid. The major metabolite is naloxone-3-glucuronide. Nal-
oxone also undergoes N-dealkylation and reduction of the 6-keto group fol-
lowed by conjugation. Limited studies with radiclabeled naloxone indicate that
25-40% of an oral or I'V dose of the drug is excreted as metabolites in urine
in 6 hours, about 50% in 24 hours, and 60-70% in 72 hours,

Chemistry and Stability

M Chemistry Naloxone hydrochloride is a semisynthetic opiate antago-
nist which is derived from thebaine. Naloxone differs structurally from oxy-
morphone only in that the methyl group on the nitrogen atom of oxymorphone
is replaced by an allyl group,
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Naloxone OPIATE ANTAGONISTS

Naloxone hydrochloride occurs as white to slightly off-white powder and
is soluble in water, in dilute acids, and in strong alkali; the drug is slightly
sotuble in alcohol and practically insoluble in ether and chloroform. The drug
has a pK,, of 7.94. The commercially available injections are adjusted to pH 3-
4.5 with hydrochloric acid or sodium hydroxide; the injections also may contain
methylparaben and propylparaben as preservatives.

Naloxone hydrochloride may be available either as the anhydrous drug or
as the dihydrate; both are defined officially (USP) as simply the hydrochioride
salt, and potency is expressed in terms of the salt, caleulated on the dried basis.
Despite this official designation, some manufacturers caleulate potency in terms
of the base rather than the salt (e.g., Suboxone®, Reckitt Benckiser).

B Stability Naloxone hydrochloride injections should be stored at 15-
30°C and protected from light. The injections are stable at pH 2.5-5. Following
dilution in 5% dextrose or 0.9% sodium chloride injection to a concentration
of 0.004 mg/ml. (4 mcg/mL), naloxone hydrochloride solutions are apparently
stable for 24 hours; after 24 hours, any unused solution should be discarded.

Naloxone hydrochloride injection should not be mixed with preparations
containing bisulfite, metabisulfite, long-chain or high molecular weight anions,
or any solution having an alkaline pH. Drugs or chemical agents should not be
added to solutions of naloxone hydrochloride unless their effect on the chemical
and physical stability of the solution has been established. Specialized refer-
ences should be consulted for specific compatibility information.

Preparations

Excipients in commercially available drug preparations may have clinically
important effects in some individuals; consult specific product labeling for detals.

Naloxone Hydrochloride

Parenteral
Injection 0.4 mg/mL* Naloxone Hydrochloride
Injection
Narcan®, Endo
1 mg/mL* Naloxone Hydrochloride
Injection
*available from one or more manufacturer., distributor, andfor 4 by generic (nonproprietary) name

Pentazocine and Naloxone Hydrochlorides
Oral
Tablets

Pentazocine and Naloxone
Hydrochlorides Tablets (C-IV)

Talwin® Nx Caplets (C-1V;
scored), Sanofi-Synthelabo
Naloxone Hydrochleride Dihydrate Combinations

Sublingual
Tablets

Pentazocine Hydrochloride
50 mg (of pentazocing) and
Naloxcne Hydrochloride 0.5
mg (of naloxone)

0.5 mg {of naloxone) with Suboxone® (C-1I1), Reckitt
Buprenorphine Hydrochloride Benckiser

2 mg {of buprenorphine)

2 mg (of naloxone) with Suboxene® (C-11). Reckitt
Buprenorphine Hydrochloride Benckiser

8 ma (of buprenorphine)

FUse is not currently included in the labeling approved by the US Food and Drug Adminisiration

Selected Revisions January 2009, © Copyright. November 1976, Amevican Society of Health-Sysiem
Pliarmacists, Inc.

Naltrexone
Naltrexone Hydrochloride

n .Naltreione is essentially a pure opiate antagonist.

theoretical rationale for using ialte:
apy is that the drug may diminish or élimi
blocking the euphoric reinforcement produced by ¢

and by preventing the conditioned abstinence syndfoie (6., hy
sitivity 1o stimuli, abnormal autonomic responses, dysphoria, and-inte;

craving) that occurs following opiate withdrawal. There are no data that sq.
equivocally demonstrate a beneficial effect of naltrexone on the tendency &
relapse (recidivism) to drug abuse in detoxified, former opiate-dependent in-
dividuals; however, by blocking opiate-induced euphoria and potentially pre-
venting the redevelopment of opiate dependence, naltrexone therapy in con-
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junction with a medically supervised behavior modification program may
contribute to the prevention of relapse in the postaddiction period.

In individuals formerly dependent on opiates, naltrexone reportedly de-
creases opiate eraving within 3-5 weeks of initiation of therapy; however,
decreased opiate craving has occurred during the first week of naltrexone ther-
apy in some individuals, with further decreases occurring in subsequent weeks.
The efficacy of opiate cessation therapy that includes naltrexone on long-term
cessation rates appears 1o be low, and poor compliance appears to be the major
limiting factor in opiate cessation therapy that includes naltrexone. Because
noncompliance with nalirexone therapy, unlike methadone or levomethadyl
acetate (LAAM; no longer commercially available in the US because of po-
tentially severe adverse cardiac effects) maintenance therapy, is not associated
with unpleasant symptoms of withdrawal, compliance with opiate cessation
therapy that includes naltrexone depends more on the voluntary efforts of the
individual. and successful cessation appears to be more likely in highly mot-
vated individuals. Repeated attempts at opiate cessation therapy may increase
efficacy in terms of the amount of time the individual remains opiate-free;
complete cessation may not be an obtainable goal in some individuals, and
cycles of relapse to opiate use and cessation may be likely.

Behavioral therapy, as a component of opiate cessation therapy. allows the
patient to undergo a social and psychologic rehabilitation that will aid in main-
taining opiate cessation. Nalirexone therapy in combination with behavioral
therapy has been shown to be more effective than naltrexone or behavioral
therapy alone in prolonging opiate cessation in patients formerly physically
dependent on opiates, Individuals who arc highly motivated, empioyed, and in
a stable marrjed or other relationship appear 10 be most successful with nal-
trexone therapy and able 10 maintain opiate cessation. Strong external support
from family and/or employer also contributes to the success of opiate cessation
therapy that includes naltrexone. Because naltrexone is used as an adjunct to
the individual's own cessation efforts, individuals should be highly motivated
to develop a life-style free of opiate dependence. Individuals who are psycho-
logically healthier generally are more successful in opiate cessation than those
with more baseline psychologic disturbances, including mood disorders. Po-
tential candidates for opiate cessation therapy that involves naltrexone include
former opiate-dependent individuals who are employed and socially function-
ing, were recently detoxified from methadone maintenance, are leaving prison
or residential treatment settings, are sporadically abusing opiates but are not
yet dependent, are physically dependent on opiates secondary to medical use
of the drugs, and/or are ineligible for methadone maintenance; naltrexone ther-
apy may also be useful when the waiting period for admission into a methadone
maintenance program is long. Naltrexone may be particularly useful as main-
tenance therapy in the prevention of relapse in former opiate-dependent indi-
viduals during times of stress when relapse to drug abuse may be most likely.
Adolescents who have only recently become physically dependent on opiates
may benefit particularly well from opiate cessation therapy that includes nal-
wexone. Opiate cessation therapy that includes nalirexone may also be espe-
cially beneficial in health-care professionals physically dependent on opiates.
However, individuals may differ in their specific needs for behavioral therapy
(e.g., psychotherapy, counseling) or additional pharmacologic support (e.g.,
sedatives and hypnotics, GI drugs). Individuals from lower socioeconomic
groups who have recently been detoxified from methadone maintenance appear
to benefit less from naltrexone therapy than health-care professionals and
white-collar workers; however, behavioral therapy in the form of strong family
external support improves the beneficial results of naltrexone therapy observed
in individuals from lower socioeconomic groups.

Most clinical experience with naltrexone therapy in detoxified, former opi-
ate-dependent individuals has been reported to date in uncontrolled studies. In
controlled studies, patients receiving naltrexone therapy generally appeared to
decrease their consumption of opiates, participated in opiate cessation programs
longer, and had greater decreases in craving for opiates than did patients re-
ceiving placebo.

Opiate antagonists (e.g.. naltrexone. naloxone) have been used for rapid or
ultrarapid detoxification in the management of opiate withdrawalt in opiate-
dependent individuals, both in inpatient and outpatient settings. Rapid opiate
detoxification involves the adminisiration of opiate antagonists such ag nal-
trexone and/or naloxone to shorten the time period of detoxification. When
used for this purpose, nalirexone sometimes has been given in combination
with clenidine, guanabenz, or lofexidine (not currently available in the US).
The reported advantage of rapid detoxification is to minimize the risk of relapse

and to initiate maintenance therapy with nalirexone and psychosocial in-
terveations more quickly. Ultrarapid detoxification is similar. but involves the
administration of opiate antagonists (i.e., nalirexone, naloxone) while the pa-
tient is sedated or under general anesthesia. However, the risk of adverse res-
piratory and cardiovascular etfects associated with this procedure must be con-
sidered as well as the costs of general anesthesin and hospitalization. Safety
and efficacy of these therapies have not been established and further stndy is
needed.

Parenteral naltrexone is not approved for use for its opiate antagonist effects
or for the treatment of opiate dependence,

m- Alcohol Dependence  Naltrexone is used orally or IM in the manage-
meit of alcohol dependence in conjunction with a comprehensive management
OgFAm’ that includes psychosocial support. Naltrexone is used IM in patients
with-aléshol dependence who are able 1o abstain from alcohol in an outpatient
sctiing prior 6 initiation of naltrexone therapy and ase abstinent at the time
such therapy s initiated. Individuals who are willing to use pharmacologic ther-
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