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at a concentration of 100 micrograms/mL, in an initial
dose of 250 nanograms/kg. Further doses of
250 nanograms/kg may be given at intervals of 2 to 5
minutes until the desired level of opioid reversal is
reached; cumulative doses above 1 microgram/kg do
not provide additional benefit. In patients with an in-
creased cardiovascular risk a concentration of
50 micrograms/mL and doses and increments of
100 nanograms/kg are recommended. 
In the management of known or suspected opioid over-
dosage, nalmefene is given intravenously at a concen-
tration of 1 mg/mL. An initial dose of 500 micrograms
per 70 kg is recommended, followed by a second dose
of 1 mg per 70 kg after 2 to 5 minutes if necessary. If a
total dose of 1.5 mg per 70 kg is not effective then ad-
ditional doses are unlikely to have an effect. If the pa-
tient is suspected of being physically dependent on
opioids an initial test dose of 100 micrograms per
70 kg is recommended; if there is no evidence of
withdrawal symptoms within 2 minutes the usual
dosage may be used. 
Although nalmefene has a longer duration of action
than naloxone, all patients should be closely observed
and if respiratory depression does recur, the dose of
nalmefene should be titrated as above to avoid over-
reversal of opioid effects.
Alcohol withdrawal and abstinence. For mention of the use
of nalmefene in the adjunctive management of patients with al-
cohol dependence, see under Naltrexone, p.1456.

Pruritus. It has been suggested that because central opioid re-
ceptors modulate itch, an opioid antagonist might be useful in
pruritus (p.1582). A systematic review1 found that opioid antag-
onists are effective in opioid-induced pruritus, and a number
have also been reported to be of benefit in pruritus of other caus-
es. 
Rapid improvement of severe pruritus was reported after a single
oral dose of nalmefene 10 or 20 mg in a double-blind study of 80
patients with either chronic urticaria or atopic dermatitis.2 Pruri-
tus was almost completely eliminated in up to 60% of patients
receiving nalmefene. Adverse effects occurred in 67% of pa-
tients and included dizziness or lightheadedness, fatigue, and
nausea. In another study,3 14 patients with resistant pruritus sec-
ondary to cholestatic liver disease were treated with oral
nalmefene for 2 to 26 months. The initial dose was 2 mg twice
daily and the dose was increased gradually as necessary. Al-
though 13 of the patients reported some amelioration of pruritus,
5 found that increasing doses were required to produce any ben-
efit, and in 3 tolerance appeared to develop. 
Continuous infusion of naloxone 200 nanograms/kg per minute
was reported to reduce perception of pruritus and scratching ac-
tivity in a double-blind study of 29 patients with pruritus due to
cholestasis,4 although the role of continuous infusion in long-
term management may be limited. 
Benefit has been reported with oral naltrexone 50 mg daily in
pruritus of various origins,5 as well as in patients with cholestatic
pruritus.6,7 In uraemic pruritus, conflicting results have been re-
ported;8,9 a subsequent study10 suggested that naltrexone might
be of benefit in selected patients.
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Preparations
Proprietary Preparations (details are given in Part 3)
Mex.: Nocarex; USA: Revex.

Nalorphine (BAN, rINN)

Nalorfiini; Nalorfin; Nalorfina; Nalorphinum. (−)-(5R,6S)-9a-Allyl-
4,5-epoxymorphin-7-en-3,6-diol; 17-Allyl-17-normorphine.

Налорфин

C19H21NO3 = 311.4.
CAS — 62-67-9.
ATC — V03AB02.
ATC Vet — QV03AB02.

Nalorphine Hydrobromide (BANM, rINNM)

Hidrobromuro de nalorfina; Nalorphine, Bromhydrate de; Nal-
orphini Hydrobromidum.

Налорфина Гидробромид

C19H21NO3,HBr = 392.3.
ATC — V03AB02.
ATC Vet — QV03AB02.

Pharmacopoeias. In Chin.

Nalorphine Hydrochloride (BANM, rINNM)

Hidrocloruro de nalorfina; Nalorphine, Chlorhydrate de; Nalor-
phini Hydrochloridum; Nalorphinium Chloride.

Налорфина Гидрохлорид

C19H21NO3,HCl = 347.8.
CAS — 57-29-4.
ATC — V03AB02.
ATC Vet — QV03AB02.

Pharmacopoeias. In US. 
USP 31 (Nalorphine Hydrochloride). Store in airtight containers
at a temperature of 25°, excursions permitted between 15° and
30°. Protect from light.

Adverse Effects and Precautions
As for Naloxone (below). Nalorphine also has some opioid ago-
nist properties and adverse effects such as drowsiness, respirato-
ry depression, miosis, dysphoria, and lethargy may occur if it is
given to patients who have not received opioids.

Uses and Administration
Nalorphine is an opioid antagonist with properties similar to
those of naloxone (below); in addition it also possesses some ag-
onist properties. It has been used as the hydrobromide or hydro-
chloride in the treatment of opioid-induced respiratory depres-
sion; it reverses severe opioid-induced respiratory depression but
may exacerbate respiratory depression such as that induced by
alcohol or other non-opioid central depressants.

Preparations
USP 31: Nalorphine Hydrochloride Injection.

Naloxone Hydrochloride 

(BANM, USAN, rINNM)

N-Allylnoroxymorphone Hydrochloride; Cloridrato de Naloxo-
na; EN-15304; Hidrocloruro de naloxona; Nalokson Hidroklor-
ür; Naloksonihydrokloridi; Naloksono hidrochloridas; Naloksonu
chlorowodorek dwuwodny; Naloxone, Chlorhydrate de;
Naloxone (chlorhydrate de) dihydraté; Naloxon-hidroklorid;
Naloxon-hydrochlorid; Naloxonhydroklorid; Naloxoni Hydro-
chloridum; Naloxoni hydrochloridum dihydricum. 17-Allyl-6-de-
oxy-7,8-dihydro-14-hydroxy-6-oxo-17-normorphine hydrochlo-
ride dihydrate; (−)-(5R,14S)-9a-Allyl-4,5-epoxy-3,14-dihydroxy-
morphinan-6-one hydrochloride dihydrate.

Налоксона Гидрохлорид

C19H21NO4,HCl,2H2O = 399.9.

CAS — 465-65-6 (naloxone); 357-08-4 (anhydrous
naloxone hydrochloride); 51481-60-8 (naloxone hydro-
chlor ide dihydrate).

ATC — V03AB15.

ATC Vet — QV03AB15.

(naloxone)

Pharmacopoeias. In Chin., Eur. (see p.vii), Int., Jpn, and US.
Forms specified may be anhydrous, dihydrate, or both. 
Ph. Eur. 6.2 (Naloxone Hydrochloride Dihydrate; Naloxone Hy-
drochloride BP 2008). It contains two molecules of water of hy-
dration. A white or almost white, hygroscopic, crystalline pow-
der. Freely soluble in water; soluble in alcohol; practically
insoluble in toluene. Store in airtight containers. Protect from
light. 
USP 31 (Naloxone Hydrochloride). It is anhydrous or contains
two molecules of water of hydration. A white to slightly off-
white powder. Soluble in water, in dilute acids, and in strong al-
kali; slightly soluble in alcohol; practically insoluble in chloro-
form and in ether. Its aqueous solution is acidic. Store in airtight
containers at a temperature of 25°, excursions permitted between
15° and 30°. Protect from light.
Incompatibility. Infusions of naloxone hydrochloride should
not be mixed with preparations containing bisulfite, metabi-
sulfite, long-chain or high-molecular-weight anions, or solutions
with an alkaline pH.

Adverse Effects
Nausea and vomiting have occurred with naloxone.
Some adverse effects may be associated with opioid
withdrawal. There have been individual reports of hy-
potension, hypertension, cardiac arrhythmias, and pul-
monary oedema, generally in patients given naloxone
postoperatively. Seizures have also been reported in-
frequently.
◊ Hypertension,1,2 pulmonary oedema,3 and cardiac arrhythmias
including ventricular tachycardia and fibrillation4 have been re-
ported after the postoperative use of naloxone, generally in pa-
tients with pre-existing heart disease undergoing cardiac surgery.
However, there have also been reports in healthy patients,5,6 in-
cluding some fatalities.5 
Hypotension, bradycardia, and precipitation of focal seizures
have been reported in patients given high-dose naloxone for
acute ischaemic stroke.7 
Ventricular fibrillation has been observed in an opioid addict giv-
en naloxone to reverse the effects of diamorphine.8 However, this
patient was later shown to have hepatic cirrhosis and alcoholic
cardiomyopathy and the National Poisons Information Service in
London noted that it had never been informed of such a suspect-
ed adverse reaction despite being contacted in about 800 cases of
opioid poisoning each year.9 In a later report severe adverse ef-
fects were noted in 6 of 453 subjects given naloxone to reverse
diamorphine intoxication.10 The effects were: asystole (1 case),
generalised convulsions (3), pulmonary oedema (1), and violent
behaviour (1).
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Precautions
Naloxone should be used with caution in patients phys-
ically dependent on opioids, or who have received
large doses of opioids, as an acute withdrawal syn-
drome may be precipitated (see Dependence and With-
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