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4. Sochman J. N-acetylcysteine in acute cardiology: 10 years later:
what do we know and what would we like to know?! J Am Coll
Cardiol 2002; 39: 1422-8.

Nitrate tolerance. Acetylcysteine appears to be able to poten-
tiate the peripheral and coronary effects of glyceryl trinitrate.!
While some studies?> have suggested that acetylcysteine can re-
verse tolerance to nitrates in patients with coronary heart disease
or heart failure, others have failed to find any benefit, although
there may be a specific subgroup of responders.® The various at-
tempts at overcoming nitrate tolerance are discussed on p.1297.
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. Pizzulli L, et al. N-acetylcysteine attenuates nitroglycerin toler-
ance in patients with angina pectoris and normal left ventricular
function. Am J Cardiol 1997; 79: 28-33.

. Hogan JC, et al. Chronic administration of N-acetylcysteine fails

to prevent nitrate tolerance in patients with stable angina pec-
toris. Br J Clin Pharmacol 1990; 30: 573-7.
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Poisoning and toxicity. Acetylcysteine has been studied for
the potential treatment of many forms of toxicity,* but only treat-
ment of acute paracetamol poisoning is widely accepted.

1. Chyka PA, et al. Utility of acetylcysteine in treating poisonings
and adverse drug reactions. Drug Safety 2000; 22: 123-48.

CARBON TETRACHLORIDE. The treatment of carbon tetrachlo-
ride poisoning is discussed on p.2021. Reports suggest that
prompt intravenous therapy with acetylcysteine may help to
minimise hepatorenal damage in acute poisoning with carbon
tetrachloride.*? When added to supportive therapy the initial
dosage regimen should be the same as that used for paraceta-
mol poisoning but as carbon tetrachloride has a much longer
half-life than paracetamol, the duration of treatment may need
to be increased.?

. Ruprah M, et al. Acute carbon tetrachloride poisoning in 19 pa-
tients: implications for diagnosis and treatment. Lancet 1985; i:
1027-9.

. Mathieson PW, et al. Survival after massive ingestion of carbon
tetrachloride treated by intravenous infusion of acetylcysteine.
Hum Toxicol 1985; 4: 627-31.

. Meredith TJ, et al. Diagnosis and treatment of acute poisoning
with volatile substances. Hum Toxicol 1989; 8: 277-86.
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PARACETAMOL. Acetylcysteine is usually the antidote of choice
for paracetamol overdosage (see p.108). The intravenous
route is favoured in the UK, despite possible anaphylactic re-
action, mainly because of concerns over the effects of vomit-
ing and activated charcoal on oral absorption. In the USA the
oral route has conventionally been used, despite the unpleas-
ant odour and taste of acetylcysteine solutions, with no evi-
dent reduction in effect by charcoal.? The intravenous route is
now also licensed in the USA. Oral and intravenous formula-
tions appear to be equally effective.® A disadvantage of the
oral route is therapeutic failure in those patients who develop
nausea and vomiting, which occurs in most patients with se-
vere poisoning; delays in absorption may also be of concern
especially when the end of the critical 8-hour interval is ap-
proaching. However, with oral doses, the whole absorbed
dose passes through the liver, producing high local concentra-
tions at the site of toxicity.* Some consider the intravenous
route to be more reliable, and to require fewer doses and a
shorter duration of treatment.® The major disadvantage of in-
travenous use is possible anaphylactic reaction. Although
these reactions are considered uncommon in patients with pa-
racetamol poisoning, rare fatalities have been reported, and
patients with asthma appear to be at particular risk (see also
above).* Some infuse the first dose of acetylcysteine over 60
minutes instead of the recommended 15 minutes® in order to
reduce the incidence and severity of reactions. However, a
multicentre, randomised study found no reduction in adverse
outcomes with a 60-minute infusion compared to the standard
infusion period of 15 minutes.® It has been suggested that in-
travenous acetylcysteine may be preferred in those patients
with severe poisoning, who present late, who have nausea and
vomiting, or who have problems with absorption. Oral use
might be preferred in those who present early with uncompli-
cated mild to moderate poisoning, or who have asthma.*”
Whichever route is given, the interval is considered the single
most important factor for the prevention of severe hepatic
damage.>*
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Respiratory disorders. Acetylcysteine has been used asa mu-
colytic in a variety of respiratory disorders associated with pro-
ductive cough (p.1547). Although there is controversy over the
benefits of mucolytics in treating chronic bronchitis or chronic
obstructive pulmonary disease (COPD), there is some evidence
that they may reduce exacerbations (see p.1112). However, a
double-blind multicentre study in patients with COPD failed to
find evidence that acetylcysteine 600 mg daily by mouth reduced
exacerhations;* like most other interventions in this condition, it
could also not be shown to reduce the rate of decline in lung func-
tion.

For the use of aerosolised heparin and acetylcysteine to treat in-
halation injury see Burns, above. It has been suggested that intra-
venous acetylcysteine might also be of use in acute respiratory
distress syndrome (ARDS—.1498),2 possibly due to its action
as a free radical scavenger,?® but controlled studies in established
ARDS failed to show benefit.4®

Acetylcysteine has been investigated in idiopathic pulmonary fi-
brosis (see Diffuse Parenchymal Lung Disease, above). See also
above for the use of acetylcysteine in the management of cystic
fibrosis.

1. Decramer M, et al. Effects of N-acetylcysteine on outcomes in
chronic obstructive pulmonary disease (Bronchitis Randomized
on NAC Cost-Utility Study, BRONCUS): a randomised placebo-
controlled trial. Lancet 2005; 365: 1552-60.
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. Domenighetti G, et al. Treatment with N-acetylcysteine during
acute respiratory distress syndrome: a randomized, double-blind,
placebo-controlled clinical study. J Crit Care 1997; 12: 177-82.
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Scleroderma. Acetylcysteine has also been reported to be of
benefit in Raynaud’s syndrome resulting from scleroderma (see
p.1817).

Preparations

BP 2008: Acetylcysteine Injection;
USP 31: Acetylcysteine and Isoproterenol Hydrochloride Inhalation Solu-
tion; Acetylcysteine Solution.

Proprietary Preparations (details are given in Part 3)

Arg.: AC Lan; ACCt; Acemuk; Fluimucilf; Lubrisect; Austral.: Mucomyst;
Parvolex; Austria: ACC; Aeromuc; Aerosoly; Bronchohexal; Bronchoplus;
Cimelin; Cimexy!; Fluimucil; Husten ACC; Hustenloser; Mucobene; Muco-
myst; NAC; Pulmoventt; Siccoral; Belg.: Docacetyl; Lysodropt; Lysomucil;
Lysox; Mucomyst; Pectomucil; Braz.: Bromuc; Flucistein; Fluimucil; Fluimucil
Solucao Nasal; NAC; Canad.: Mucomyst; Parvolex; Chile: Mucolitico; Cz.:
ACC; Broncholysint; Fluimucil; L-Cimexylt; Mucobene; NAC; Solmucol;
Denm.: Alcurt; Granon; Mucolysin; Mucomyst; Fin.: Mucomyst; Mucopo-
retta; Fr.: Broncoclar; Codotussyl Expectorant; Exomuc; Fluimucil; Genac;
Humex Expectorant; Mucolator; Mucomyst; Mucomystendo; Mucospire;
Solmucol; Tixair; Ger.: ACC; Acemuc; Acetabs; Acetyst; Atset; Azubronch-
inf; Bromuct; Durabronchalt; Fluimucil; Muciterant; Muco Sanigent; Mu-
cocedylt; Mucret; Myxofat; NAC; Phamuct; Pulmicretf; Sirant; Gr.: Chri-
cetyl; Elicorf; Flumil Antidoto; Flustarent; Kantrenol; Mucomyst; Neocof,
Ovoctilf; Parvolex; Salorilf; Spacylf; Trebon; Vadent; Vlenolys; Hong
Kong: Exomuc; Fluimucil; Hidonac; Mucolatortf; Mutamso; Parvolex; Sol-
mucol; Hung.: Ac-Pulmint; ACC; Fluimucil; NAC; Solmucol; Solv-Ac T+;
Sputopur; India: Mucomix; Indon.: Hidonac; Irl.: Parvolex; Israel: Muco-
mystt; Reolin; Siran; Ital.: Altersol; Brunac; Fluimucil; Hidonac; Mucisol; Mu-
cofial; Mucofrin; Mucoxan; Solmucol; Tirocular; Ultraflu; Malaysia: Acy-
prontf; Fluimucil; Hidonac; Mucolator; Parvolex; Mex.: ACC; Neth.:
Bisolbruis; Fluimucil; Mucomyst; Solmucol; Norw.: Bronkyl; Mucomyst; NZ:
Parvolex; Philipp.: Fluimucil; Hidonac; Solmucol; Pol.: ACC; Fluimucil, Syn-
temucol; Tussicom; Port.: Fluimucil; Flumil; Mucolator; Pulmosal; Tirocular;
Rus.: ACC (AULI); Exomuc (3k30omiok); Fluimucil (Oayymyuma); Muconex
(MykoHexc); S.Afr.: ACC; Parvolex; Solmucol; Singapore: Fluimucilf; Mu-
cozat; Solmucolt; Spatam; Spain: Fluimucil; Flumil; Flumil Antidoto; Flu-
monag; Frenacil; Locomucilt; Mucoaliv; Mucolibex; Solmucolt; Swed.: Mu-
comyst; Viskoferm; Switz.: ACC; Acemucol; Bisolapidt; Demolibral;
Dynamucil; Ecomucyl; Fluimucil; L-Cimexyl; Muco-Mepha; Mucofluid; Mu-
costop; NeoCitran Expectorant; Robitussin Expectorant; Secresol; Sol-
mucol; Thai.: Acetin; Flemex-AC; Flucil; Fluimucil; Hidonac; Mucil; Mucocil;
Mucotic; Mucoza; Mysoven; NAC; Simucin; Turk.: Asist; Brunac; Mentopin;
Muconex; NAC; Oxxa; UK: Parvolex; USA: Acetadote; Mucomyst; Mu-
cosilt.

Multi-ingredient: Arg.: Acemuk Biotic; Fluimucil Biotict; Braz.: Rinoflui-
mucil; Fr.: Rhinofluimucil; Ger.: Rinofluimucil-St; Hong Kong: Rinofluimucil;
Hung.: Rinofluimucil; Indon.: Dorbigot; Fluimucil; Sistenol; Irl.: llube; Ital.:
Migel; Rinofluimucil; Port.: Rinofluimucil; Rus.: Rinofluimucil
(PurodayviMyLma); Spain: Flumil Antibiotico; Rinoflumil; Switz.: Rinoflui-
mucil; Solmucaine; Solmucalm; Thai.: Fluimucil Antibiotic; Rinofluimucil;
UK: llube.

Acetyldihydrocodeine Hydrochloride

Acetildihidrocodeina, hidrocloruro de. 4,5-Epoxy-3-methoxy-
9a-methylmorphinan-6-yl acetate hydrochloride.
AUETUAAMTMAPOKOAEUHA [MAPOXACPUA

CyoHysNOLHCI = 379.9.

CAS — 3861-72-1 (acetyldihydrocodeine).

ATC — RO5DAI2.

ATC Vet — QROSDAI 2.

(acetyldihydrocodeine)

Profile

Acetyldihydrocodeine hydrochloride is an opioid derivative re-
lated to dihydrocodeine (p.48). It is used as a centrally acting
cough suppressant for non-productive cough (p.1547) and has
been given in a usual oral daily dose of 20 to 50 mg; no more
than 20 mg should be taken as a single dose.

Preparations

Proprietary Preparations (details are given in Part 3)
Belg.: Acetylcodone.

Alloclamide Hydrochloride (innm)

Alloclamide, Chlorhydrate d'; Alloclamidi Hydrochloridum; CE-
264; Hidrocloruro de aloclamida. 2-Allyloxy-4-chloro-N-(2-di-
ethylaminoethyl)benzamide hydrochloride.

Amoraammaa Mapoxaopua,

CgH23CIN, O, HCI = 347.3.

CAS — 5486-77-1 (alloclamide); 5107-01-7 (alloclamide
hydrochloride).

—CH CH3
o~
HN \—CH3

e}

Cl

(alloclamide)

Profile
Alloclamide hydrochloride is a cough suppressant.

Ambroxol Hydrochloride BaNM, iNNm)

Ambroksolihydrokloridi; Ambroksolio hidrochloridas; Ambroxol,
chlorhydrate d'; Ambroxol hydrochlorid; Ambroxol-hidroklorid;
Ambroxolhydroklorid; Ambroxoli hydrochloridum; Hidrocloru-
ro de ambroxol; NA-872 (ambroxol). trans-4-(2-Amino-3,5-di-
bromobenzylamino)cyclohexanol hydrochloride.

Amb6pokcona Mapoxropua,

Ci3H,gBryN,OHCI = 414.6.

CAS — 18683-91-5 (ambroxol); 15942-05-9 (ambroxol
hydrochloride); 23828-92-4 (ambroxol hydrochloride).
ATC — RO5CBO6.

ATC Vet — QRO5CBO6.

Br

HN1e OH
Br NH,

(ambroxol)

Pharmacopoeias. In Chin. and Eur. (see p.vii).

Ph. Eur. 6.2 (Ambroxol Hydrochloride). A white or yellowish
crystalline powder. Sparingly soluble in water; practically insol-
uble in dichloromethane; soluble in methyl alcohol. A 1% solu-
tion in water has a pH of 4.5 to 6.0. Protect from light.

Profile
Ambroxol is a metabolite of bromhexine (p.1552) and is used
similarly as a mucolytic. It is given in a usual oral daily dose of



