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The symbol † denotes a preparation no longer actively marketed The symbol ⊗ denotes a substance whose use may be restricted in certain sports (see p.vii)

For the rapid temporary control of ventricular rate in
patients with supraventricular arrhythmias, a load-
ing dose of 500 micrograms/kg given over 1 minute is
followed by an initial maintenance infusion of
50 micrograms/kg per minute for 4 minutes. If the re-
sponse is satisfactory this maintenance infusion should
be continued at 50 micrograms/kg per minute. If a suit-
able response is not obtained within the first 5 minutes
a further loading dose of 500 micrograms/kg over 1
minute may be given and the maintenance infusion
may be increased to 100 micrograms/kg per minute for
4 minutes. If necessary, this procedure may be repeated
once or twice more, until a satisfactory response is ob-
tained, increasing the maintenance infusion each time
by 50 micrograms/kg per minute to a maximum of
200 micrograms/kg per minute. Little additional bene-
fit is obtained from further increases in maintenance
dosage. Once a satisfactory response is obtained infu-
sion may be continued, if necessary, for up to 48 hours. 
When transferring a patient to another antiarrhythmic
drug, the infusion rate of esmolol hydrochloride is re-
duced by 50% thirty minutes after starting the alterna-
tive drug, and may be stopped one hour after the sec-
ond dose of that drug. 
In the control of perioperative hypertension and/or
tachycardia, esmolol hydrochloride may be given in-
travenously as follows: 
• during anaesthesia, a loading dose of 80 mg over 15

to 30 seconds followed by an infusion of
150 micrograms/kg per minute, increased as neces-
sary up to 300 micrograms/kg per minute 

• on waking from anaesthesia, an infusion of
500 micrograms/kg per minute for 4 minutes, fol-
lowed by an infusion of 300 micrograms/kg per
minute as required 

• postoperatively, a stepped dosage schedule, as de-
scribed under control of supraventricular arrhythmi-
as above, although maintenance infusions may be in-
creased up to 300 micrograms/kg per minute as
necessary.

◊ References.
1. Wiest D. Esmolol: a review of its therapeutic efficacy and phar-

macokinetic characteristics. Clin Pharmacokinet 1995; 28:
190–202.

Tetralogy of Fallot. Beta blockers have been used in the man-
agement of tetralogy of Fallot (see under Uses of Propranolol,
p.1381). The BNFC recommends that neonates may be given es-
molol hydrochloride in an initial dose of 600 micrograms/kg by
intravenous injection over 1 to 2 minutes; if necessary, this may
be followed by an intravenous infusion at a dose of 300 to
900 micrograms/kg per minute.

Preparations
Proprietary Preparations (details are given in Part 3)
Arg.: Brevibloc†; Dublon; Austral.: Brevibloc; Austria: Brevibloc; Belg.:
Brevibloc; Braz.: Brevibloc; Canad.: Brevibloc; Cz.: Brevibloc; Denm.:
Brevibloc; Fin.: Brevibloc; Fr.: Brevibloc†; Ger.: Brevibloc; Gr.: Brevibloc;
Hong Kong: Brevibloc†; Hung.: Brevibloc; India: Miniblock; Irl.: Brevibloc;
Israel: Brevibloc†; Ital.: Brevibloc; Malaysia: Brevibloc†; Mex.: Brevi-
bloc†; Neth.: Brevibloc; NZ: Brevibloc; Port.: Brevibloc; S.Afr.: Brevibloc;
Singapore: Brevibloc†; Spain: Brevibloc; Swed.: Brevibloc; Switz.: Brevi-
bloc; Turk.: Brevibloc; UK: Brevibloc; USA: Brevibloc.

Etacrynic Acid (BAN, rINN) ⊗ 
Acide étacrynique; Ácido etacrínico; Acidum etacrynicum;
Etacrynsäure; Etakrino ru

_
gštis; Etakrinsav; Etakrynsyra;

Etakryynihappo; Ethacrynic Acid (USAN); Kwas etakrynowy;
Kyselina etakrynová; MK-595; NSC-85791. [2,3-Dichloro-4-(2-
ethylacryloyl)phenoxy]acetic acid; [2,3-Dichloro-4-(2-methyl-
ene-1-oxobutyl)phenoxy]acetic acid.
Этакриновая Кислота
C13H12Cl2O4 = 303.1.
CAS — 58-54-8.
ATC — C03CC01.
ATC Vet — QC03CC01.

Pharmacopoeias. In Chin., Eur. (see p.vii), Jpn, and US. 
Ph. Eur. 6.2 (Etacrynic Acid). A white or almost white, crystal-
line powder. Very slightly soluble in water; freely soluble in al-
cohol. It dissolves in ammonia and in dilute solutions of alkali
hydroxides and carbonates. 
USP 31 (Ethacrynic Acid). A white or practically white, odour-
less or practically odourless, crystalline powder. Very slightly
soluble in water; soluble 1 in 1.6 of alcohol, 1 in 6 of chloroform,
and 1 in 3.5 of ether. Store at a temperature of 25°, excursions
permitted between 15° and 30°.

Sodium Etacrynate (BANM, rINNM) ⊗ 
Etacrinato sódico; Étacrynate de Sodium; Etacrynate Sodium;
Ethacrynate Sodium (USAN); Natrii Etacrynas; Sodium Ethacry-
nate.

Натрий Этакринат
C13H11Cl2NaO4 = 325.1.
CAS — 6500-81-8.
ATC — C03CC01.
ATC Vet — QC03CC01.

Pharmacopoeias. In Chin. 
Pol. and US include sodium etacrynate for injection.

Stability. Solutions in water of sodium etacrynate containing
the equivalent of etacrynic acid 0.1% have a pH of 6.3 to 7.7.
Solutions are relatively stable at about pH 7 at room temperatures
for short periods and less stable at higher pH values and temper-
atures. They are incompatible with solutions with a pH below 5.
The injection should be protected from light.

Adverse Effects
As for Furosemide, p.1292. Gastrointestinal disturbances may be
more common and severe with etacrynic acid; profuse watery
diarrhoea is an indication for stopping therapy. Gastrointestinal
bleeding has been associated with etacrynic acid. Tinnitus and
deafness, particularly after high parenteral doses, may also be
more common. Other adverse effects include confusion, fatigue,
nervousness, and apprehension. Haematuria has been reported
rarely. 
Local irritation and pain may follow intravenous injection.

Effects on carbohydrate metabolism. Although etacrynic
acid is generally considered to have less pronounced effects on
carbohydrate metabolism than furosemide or the thiazide diuret-
ics, adverse effects have been reported. Reductions in glucose
tolerance1 after etacrynic acid 200 mg daily for 6 weeks were
similar to those produced by hydrochlorothiazide 200 mg daily.
The effect was most pronounced in diabetic patients. Hyperos-
molar hyperglycaemic coma2 and symptomatic hypoglycaemia
with convulsions3 have been reported in patients receiving high
doses of etacrynic acid.
1. Russell RP, et al. Metabolic and hypotensive effects of ethacryn-

ic acid: comparative study with hydrochlorothiazide. JAMA
1968; 205: 11–16. 

2. Cowley AJ, Elkeles RS. Diabetes and therapy with potent diuret-
ics. Lancet 1978; i: 154. 

3. Maher JF, Schreiner GE. Studies on ethacrynic acid in patients
with refractory edema. Ann Intern Med 1965; 62: 15–29.

Effects on the ears. Drug-induced deafness occurred in 2 of
184 patients given etacrynic acid intravenously.1,2 Deafness ac-
companied by nystagmus was reported in a patient3 after an in-
travenous infusion of etacrynic acid. Symptoms resolved within
1 hour. He had previously been taking furosemide and etacrynic
acid orally.
1. Boston Collaborative Drug Surveillance Program. Drug-induced

deafness: a cooperative study. JAMA 1973; 224: 515–16. 
2. Porter J, Jick H. Drug-induced anaphylaxis, convulsions, deaf-

ness, and extrapyramidal symptoms. Lancet 1977; i: 587–8. 
3. Gomolin IH, Garshick E. Ethacrynic acid-induced deafness ac-

companied by nystagmus. N Engl J Med 1980; 303: 702.

Precautions
Etacrynic acid’s precautions and contra-indications are generally
dependent on its effects on fluid and electrolyte balance and are
similar to those of the thiazide diuretics (see Hydrochlorothi-
azide, p.1309). Etacrynic acid, especially in the form of dust, is
irritating to the skin, eyes, and mucous membranes.

Interactions
As for Furosemide, p.1293. The risks of gastrointestinal bleeding
may be enhanced by use of etacrynic acid with other gastric irri-
tants or with anticoagulants.

Anticoagulants. For reference to the interaction between war-
farin and etacrynic acid, see p.1430.

Pharmacokinetics
Etacrynic acid is fairly rapidly absorbed from the gastrointestinal
tract. The plasma half-life is 30 to 60 minutes. It is excreted both
in the bile and the urine, partly unchanged and partly in the form
of metabolites. It is extensively bound to plasma proteins.

Uses and Administration
Although chemically unrelated, etacrynic acid is a loop diuretic
with actions and uses similar to those of furosemide (p.1294).
Etacrynic acid is used in the treatment of oedema associated with
heart failure (p.1165) and with renal and hepatic disorders. 

Diuresis begins within about 30 minutes after an oral dose, and
lasts for about 6 to 8 hours; after intravenous injection of its so-
dium salt, the effects are evident within a few minutes and last for
about 2 hours. 
In the treatment of oedema, the usual initial oral dose is 50 mg
in the morning. The dose may be increased, if necessary, by
25- to 50-mg increments daily to the minimum effective dose.
Severe cases have required gradual titration of the dose up to a
maximum of 400 mg daily, but the effective range is usually be-
tween 50 and 150 mg daily. Dosage of more than 50 mg daily
should be given in divided doses. All doses should be taken with
food. Maintenance doses may be taken daily or intermittently. 
In emergencies, such as acute pulmonary oedema, or when oral
therapy cannot be given, etacrynic acid may be given intrave-
nously. It is given as its salt, sodium etacrynate, but doses are
expressed in terms of the acid. 10.7 mg of sodium etacrynate is
equivalent to about 10 mg of etacrynic acid. The usual dose is
50 mg, or 0.5 to 1 mg/kg, as a 1 mg/mL solution in glucose 5%
(provided the pH is above 5) or sodium chloride 0.9%, given by
slow intravenous injection either directly or into the tubing of a
running infusion. Should a subsequent injection be required the
site should be changed to avoid thrombophlebitis. Single doses
of 100 mg have been given intravenously in critical situations. It
is not suitable for subcutaneous or intramuscular injection. 
For children over 2 years of age an initial dose of etacrynic acid
is 25 mg daily by mouth, cautiously increased as necessary by
25 mg daily. 
If very high doses of etacrynic acid are used careful laboratory
control is essential as described for furosemide (p.1294; high-
dose therapy).
Preparations
BP 2008: Sodium Etacrynate Injection; 
USP 31: Ethacrynate Sodium for Injection; Ethacrynic Acid Tablets.

Proprietary Preparations (details are given in Part 3)
Austral.: Edecrin; Austria: Edecrin; Canad.: Edecrin; Cz.: Uregyt†; Ger.:
Hydromedin†; Hung.: Uregyt; Ital.: Reomax; Rus.: Uregyt (Урегит);
Swed.: Edecrina†; USA: Edecrin.

Etafenone Hydrochloride (rINNM)

Étafénone, Chlorhydrate d’; Etafenoni Hydrochloridum; Hidro-
cloruro de etafenona; LG-11457. 2′-(2-Diethylaminoethoxy)-3-
phenylpropiophenone hydrochloride.
Этафенона Гидрохлорид
C21H27NO2,HCl = 361.9.
CAS — 90-54-0 (etafenone); 2192-21-4 (etafenone hy-
drochlor ide).
ATC — C01DX07.
ATC Vet — QC01DX07.

(etafenone)

Profile
Etafenone hydrochloride is a vasodilator that has been used in
ischaemic heart disease.

Ethacizine
Aethacizin; Etacizin; Ethacizin; Ethacyzin; EZ-55; NIK-244. Ethyl
10-[3-(diethylamino)propionyl]phenothiazine-2-carbamate.
Этацизин
C22H27N3O3S = 413.5.
CAS — 33414-33-4 (ethacizine); 57530-40-2 (ethacizine
hydrochloride).
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Profile
Ethacizine, an analogue of moracizine (p.1344), is reported to be
a class Ic antiarrhythmic. It is used in the treatment of ventricular
and supraventricular arrhythmias and has been given orally in
doses starting at 50 mg three times daily, increased if necessary
to a maximum of 100 mg three times daily. It has also been given
intravenously.

Ethyl Biscoumacetate (BAN, rINN)

Aethylis Biscoumacetas; Biscumacetato de etilo; Ethyldicoumarol;
Éthyle, Biscoumacétate d’; Ethylis Biscoumacetas; Neodicumari-
num. Ethyl bis(4-hydroxycoumarin-3-yl)acetate.
Этил Бискумацетат
C22H16O8 = 408.4.
CAS — 548-00-5.
ATC — B01AA08.
ATC Vet — QB01AA08.

Profile
Ethyl biscoumacetate is an oral coumarin anticoagulant with ac-
tions similar to those of warfarin (p.1432). It has been used in the
management of thromboembolic disorders.
Preparations
Proprietary Preparations (details are given in Part 3)
Cz.: Pelentan†; Pelentanettae†.

Etilefrine Hydrochloride (BANM, rINNM) ⊗ 
Ethyladrianol Hydrochloride; Ethylnorphenylephrine Hydrochlo-
ride; Etilefriinihydrokloridi; Étiléfrine, chlorhydrate d’; Etilefrin-hid-
roklorid; Etilefrin-hydrochlorid; Etilefrinhydroklorid; Etilefrini hy-
drochloridum; Etilefrino hidrochloridas; Hidrocloruro de etilefri-
na; M-I-36. 2-Ethylamino-1-(3-hydroxyphenyl)ethanol hydro-
chloride.
Этилэфрина Гидрохлорид
C10H15NO2,HCl = 217.7.
CAS — 709-55-7 (etilefr ine); 943-17-9 (etilefr ine hydro-
chloride).
ATC — C01CA01.
ATC Vet — QC01CA01.

(etilefr ine)

Pharmacopoeias. In Eur. (see p.vii) and Jpn. 
Ph. Eur. 6.2 (Etilefrine Hydrochloride). A white or almost white,
crystalline powder or colourless crystals. Freely soluble in water;
soluble in alcohol; practically insoluble in dichloromethane.
Store in airtight containers. Protect from light.
Profile
Etilefrine is a direct-acting sympathomimetic (p.1407) with
beta1-agonist properties, and some alpha- and beta2-agonist ac-
tions. It is used for the treatment of hypotensive states (p.1174).
It is given orally as the hydrochloride in usual doses of 5 or
10 mg three times daily; modified-release dosage forms may be
given in doses of 25 mg once or twice daily. Etilefrine hydro-
chloride can also be given parenterally. 
Etilefrine polistirex has been used in the management of rhinitis.
Priapism. Priapism is a common complication of sickle-cell
disease (p.1044) and is often treated with intracavernosal alpha
agonists (see under Uses of Metaraminol, p.1333). There have
also been reports of the successful use of etilefrine, both by int-
racavernosal injection for acute treatment,1,2 and orally for
prophylaxis.1-3

1. Virag R, et al. Preventive treatment of priapism in sickle cell
disease with oral and self-administered intracavernous injection
of etilefrine. Urology 1996; 47: 777–81. 

2. Gbadoé AD, et al. Management of sickle cell priapism with etile-
frine. Arch Dis Child 2001; 85: 52–3. 

3. Okpala I, et al. Etilefrine for the prevention of priapism in adult
sickle cell disease. Br J Haematol 2002; 118: 918–21.

Preparations
Proprietary Preparations (details are given in Part 3)
Arg.: Corcanfol†; Effortil; Etil Adrianol†; Menegradil†; Austria: Agilo†; Cir-
cupon; Effortil; Belg.: Effortil; Braz.: Efortil; Etilefril; Chile: Effortil; Fin.:
Effortil; Fr.: Effortil; Ger.: Adrenam†; Bioflutin; Cardanat; Cardialgine†; Cir-
cuvit E†; Effortil†; Eti-Puren†; Etil; Pholdyston; Thomasin; Gr.: Effortil; Ital.:
Effortil; Jpn: Effortil; Mex.: Effortil; Norw.: Effortil†; Pol.: Effortil; Port.:
Effortil; S.Afr.: Effortil; Spain: Efortil; Swed.: Effortil; Switz.: Effortil; Thai.:
Effortil; Efxine†; Hyprosia; Venez.: Effontil.

Multi-ingredient: Austria: Agilan; Amphodyn; Effortil comp; Hypodyn;
Influbene; Ger.: Agit plus†; Amphodyn†; Dihydergot plus; Effortil plus; Er-
golefrin; Ergomimet plus†; Switz.: Dihydergot plus; Effortil plus.

Etofibrate (rINN)

Étofibrate; Etofibrato; Etofibratum. 2-Nicotinoyloxyethyl 2-(4-
chlorophenoxy)-2-methylpropionate.
Этофибрат
C18H18ClNO5 = 363.8.
CAS — 31637-97-5.
ATC — C10AB09.
ATC Vet — QC10AB09.

Profile
Etofibrate, a derivative of clofibrate (p.1246) and nicotinic acid
(p.1957), is a lipid regulating drug used in the treatment of hyper-
lipidaemias (p.1169). The usual oral dose is 500 mg daily.
Preparations
Proprietary Preparations (details are given in Part 3)
Austria: Lipo-Merz; Braz.: Tricerol; Chile: Lipo-Merz†; Ger.: Lipo-Merz;
Hong Kong: Lipo-Merz; Malaysia: Lipo-Merz†; Mex.: Tricerol†; Port.:
Lipo-Merz; Singapore: Lipo-Merz†; Switz.: Lipo-Merz.

Etofylline Clofibrate (rINN)

Clofibrato de etofilina; Étofylline, Clofibrate d’; Etofyllini Clofibras;
ML-1024; Theofibrate (USAN). 2-(Theophyllin-7-yl)ethyl 2-(4-
chlorophenoxy)-2-methylpropionate.
Этофиллина Клофибрат
C19H21ClN4O5 = 420.8.
CAS — 54504-70-0.

Profile
Etofylline clofibrate, a fibric acid derivative (see Bezafibrate,
p.1232), is a lipid regulating drug used in the treatment of hyper-
lipidaemias (p.1169). The usual oral dose is 250 mg two or three
times daily.
Preparations
Proprietary Preparations (details are given in Part 3)
Austria: Duolip; Cz.: Duolip; Ger.: Duolip; Hong Kong: Duolip; Malay-
sia: Duolip†; Switz.: Duolip†.

Etozolin (USAN, rINN) ⊗ 
Etozolina; Étozoline; Etozolinum; Gö-687; W-2900A. Ethyl (3-
methyl-4-oxo-5-piperidinothiazolidin-2-ylidene)acetate.
Этозолин
C13H20N2O3S = 284.4.
CAS — 73-09-6.
ATC — C03CX01.
ATC Vet — QC03CX01.

Profile
Etozolin is a loop diuretic with properties similar to those of furo-
semide (p.1292), but with a longer duration of action. It has been
used in the treatment of oedema and hypertension (p.1171). Eto-
zolin is reported to be rapidly metabolised to ozolinone which
also has diuretic activity.
◊ References.
1. Knauf H, et al. Pharmacodynamics and kinetics of etozo-

lin/ozolinone in hypertensive patients with normal and impaired
kidney function. Eur J Clin Pharmacol 1984; 26: 687–93. 

2. Beermann B, Grind M. Clinical pharmacokinetics of some newer
diuretics. Clin Pharmacokinet 1987; 13: 254–66.

Preparations
Proprietary Preparations (details are given in Part 3)
Ital.: Elkapin†.

Ezetimibe (BAN, USAN, rINN)

Ezetimiba; Ézétimibe; Ezetimibum; Sch-58235. (3R,4S)-1-(p-
Fluorophenyl)-3-[(3S)-3-(p-fluorophenyl)-3-hydroxypropyl]-4-
(p-hydroxyphenyl)-2-azetidinone.
Эзетимиб
C24H21F2NO3 = 409.4.
CAS — 163222-33-1.
ATC — C10AX09.
ATC Vet — QC10AX09.

Adverse Effects and Precautions
Ezetimibe is generally well tolerated. The most com-
mon adverse effects include headache, abdominal
pain, and diarrhoea; other gastrointestinal disorders,
hypersensitivity reactions including rash and an-
gioedema, fatigue, chest pain, and arthralgia have also
been reported. Rare adverse effects include raised liver
enzymes or hepatitis, pancreatitis, thrombocytopenia,
cholelithiasis, and cholecystitis. Myalgia has occurred
in patients taking ezetimibe either alone or when added
to a statin (see below). Ezetimibe should be stopped if
myopathy is suspected or creatine phosphokinase in-
creases significantly. 
Ezetimibe should be avoided in patients with moderate
or severe hepatic impairment.
◊ Reviews.
1. Jacobson TA, et al. Safety considerations with gastrointestinally

active lipid-lowering drugs. Am J Cardiol 2007; 99 (Issue 6 sup-
pl 1): 47C–55C. 

2. Kashani A, et al. Review of side-effect profile of combination
ezetimibe and statin therapy in randomized clinical trials. Am J
Cardiol 2008; 101: 1606–13.

Effects on the liver. Ezetimibe may cause an increase in liver
enzymes and there have also been reports of acute hepatitis,1
sometimes developing after addition of ezetimibe to long-term
statin therapy.2,3 Both auto-immune2,3 and cholestatic hepatitis3

have been described. In some patients,1,2 symptoms resolved and
liver enzymes normalised when ezetimibe was stopped, and in 1
patient a statin was successfully restarted.2 However, of 2 pa-
tients who had been receiving ezetimibe and atorvastatin, 1 re-
quired treatment with corticosteroids,3 while the other3 had per-
sistent liver changes 4 months later, despite both drugs being
stopped in each case.
1. Liu Q, et al. Drug-induced liver injury associated with ezetimibe

therapy. Dig Dis Sci 2007; 52: 602–5. 
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