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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)

Amosulalol Hydrochloride (rINNM) ⊗ 
Amosulalol, Chlorhydrate d’; Amosulaloli Hydrochloridum; Hid-
rocloruro de amosulalol; YM-09538. (±)-5-(1-Hydroxy-2-{[2-(o-
methoxyphenoxy)ethyl]amino}ethyl)-o-toluenesulphonamide
hydrochloride.

Амосулалола Гидрохлорид
C18H24N2O5S,HCl = 416.9.
CAS — 85320-68-9 (amosulalol); 70958-86-0 (amosula-
lol hydrochloride); 93633-92-2 (amosulalol hydrochloride).

(amosulalol)

Profile
Amosulalol is a beta blocker (p.1225); it also has alpha-blocking
activity. It has been given orally as the hydrochloride in the man-
agement of hypertension.

Amrinone (BAN, rINN)

Amrinon; Amrinona; Amrinoni; Amrinonum; Inamrinone (USAN);
Win-40680. 5-Amino-3,4′-bipyridyl-6(1H)-one.

Амринон
C10H9N3O = 187.2.

CAS — 60719-84-8.
ATC — C01CE01.
ATC Vet — QC01CE01.

Pharmacopoeias. In Chin. and US. 
USP 31 (Inamrinone). A pale yellow to tan powder; odourless
or with a faint odour. Practically insoluble in water and in chlor-
oform; slightly soluble in methyl alcohol. Store at a temperature
of 25°, excursions permitted between 15° and 30°. Protect from
light.

Amrinone Lactate (BANM, rINNM)

Amrinone, Lactate d’; Amrinoni Lactas; Lactato de amrinona.

Амринона Лактат
C10H9N3O,C3H6O3 = 277.3.
CAS — 75898-90-7.
ATC — C01CE01.
ATC Vet — QC01CE01.

Incompatibility. The manufacturer has reported that amrinone
lactate injection is physically incompatible with glucose-con-
taining solutions and with furosemide. 
Precipitation occurred1 when amrinone was mixed with sodium
bicarbonate injection, probably because of the reduced solubility
of amrinone in alkaline solutions.
1. Riley CM, Junkin P. Stability of amrinone and digoxin, procain-

amide hydrochloride, propranolol hydrochloride, sodium bicar-
bonate, potassium chloride, or verapamil hydrochloride in intra-
venous admixtures. Am J Hosp Pharm 1991; 48: 1245–52.

Adverse Effects
Amrinone produces gastrointestinal disturbances that
may necessitate withdrawal of treatment. It produces
dose-dependent thrombocytopenia. Hepatotoxicity
may occur, particularly during long-term oral treat-
ment. Hypotension and cardiac arrhythmias have been
reported. Other adverse effects include headache,
fever, chest pain, nail discoloration, and decreased tear
production. Hypersensitivity reactions including myo-
sitis and vasculitis have been reported. Local pain and
burning may occur at the site of intravenous injection. 

The adverse effects associated with oral use have made
this route unacceptable and amrinone is now only giv-
en intravenously for short-term use. Studies with other
inotropic phosphodiesterase inhibitors have shown that
their prolonged oral use can increase the mortality rate.
◊ References.
1. Wynne J, et al. Oral amrinone in refractory congestive heart fail-

ure. Am J Cardiol 1980; 45: 1245–9. 
2. Wilmshurst PT, Webb-Peploe MM. Side effects of amrinone

therapy. Br Heart J 1983; 49: 447–51. 
3. Wilmshurst PT, et al. The effects of amrinone on platelet count,

survival and function in patients with congestive cardiac failure.
Br J Clin Pharmacol 1984; 17: 317–24. 

4. Silverman BD, et al. Clinical effects and side effects of amri-
none: a study of 24 patients with chronic congestive heart failure.
Arch Intern Med 1985; 145: 825–9. 

5. Webster MWI, Sharpe DN. Adverse effects associated with the
newer inotropic agents. Med Toxicol 1986; 1: 335–42. 

6. Mattingly PM, et al. Pancytopenia secondary to short-term,
high-dose intravenous infusion of amrinone. DICP Ann Pharma-
cother 1990; 24: 1172–4. 

7. Ross MP, et al. Amrinone-associated thrombocytopenia: phar-
macokinetic analysis. Clin Pharmacol Ther 1993; 53: 661–7.

Precautions
Amrinone should be used with caution in severe ob-
structive aortic or pulmonary valvular disease or in
hypertrophic cardiomyopathy. Blood pressure and
heart rate should be monitored during parenteral use.
The fluid and electrolyte balance should be main-
tained. Platelet counts and liver function should also be
monitored.

Pharmacokinetics
Although amrinone is rapidly absorbed from the gas-
trointestinal tract it is no longer given orally. The half-
life is variable and after intravenous injection has been
reported to be about 4 hours in healthy subjects and
about 6 hours in patients with heart failure. Binding to
plasma proteins is generally low. Amrinone is partially
metabolised in the liver and excreted in the urine as
unchanged drug and metabolites; up to about 40% is
excreted as unchanged drug after intravenous use.
About 18% of an oral dose has been detected in the
faeces over 72 hours.
◊ General references.
1. Rocci ML, Wilson H. The pharmacokinetics and pharmacody-

namics of newer inotropic agents. Clin Pharmacokinet 1987; 13:
91–109. Correction. ibid. 1988; 14: (contents page).

Infants. For reference to the pharmacokinetics of amrinone in
neonates and infants, see under Uses and Administration, below.

Renal impairment. Studies in a child with multi-organ failure
and anuria1 and in 3 adults with anuria after cardiac surgery2

have shown that amrinone is effectively removed by haemofil-
tration but clearance varies widely between patients. Non-renal
clearance may also be altered in critically ill patients and moni-
toring of plasma-amrinone concentrations has been suggested.2

1. Lawless S, et al. Effect of continuous arteriovenous haemofiltra-
tion on pharmacokinetics of amrinone. Clin Pharmacokinet
1993; 25: 80–2. 

2. Hellinger A, et al. Elimination of amrinone during continuous
veno-venous haemofiltration after cardiac surgery. Eur J Clin
Pharmacol 1995; 48: 57–9.

Uses and Administration
Amrinone is a phosphodiesterase inhibitor that has va-
sodilator and positive inotropic properties. It is used in
the management of heart failure (p.1165). Although
amrinone is effective when given orally this route has
been associated with an unacceptable level of adverse
effects, and the drug is now only given intravenously
for the short-term management of heart failure unre-
sponsive to other forms of therapy. 
The mode of action is not fully known, but appears to
involve an increase in cyclic adenosine monophos-
phate concentration secondary to inhibition of phos-
phodiesterase, leading to an increased contractile force
in cardiac muscle. 
Amrinone is given intravenously as the lactate and dos-
es are expressed in terms of the base. Amrinone lactate
1.48 mg is equivalent to about 1 mg of amrinone. The
initial loading dose is 750 micrograms/kg by slow in-
travenous injection over 2 to 3 minutes. This is fol-
lowed by a maintenance infusion, although the loading

dose may be repeated after 30 minutes if necessary.
Maintenance doses are 5 to 10 micrograms/kg per
minute by infusion to a usual maximum total dose (in-
cluding loading doses) of 10 mg/kg in 24 hours. Doses
of up to 18 mg/kg daily have been used for short peri-
ods in a limited number of patients.
Administration in infants. Pharmacokinetic and pharmaco-
dynamic studies1,2 in infants undergoing cardiac surgery indicat-
ed that the dose needed for infants to achieve a plasma-amrinone
concentration of 2 to 7 micrograms/mL was an initial intrave-
nous bolus of 3 to 4.5 mg/kg in divided doses followed by a con-
tinuous infusion of 10 micrograms/kg per minute. Neonates
appear to eliminate amrinone more slowly than infants, possibly
due to their immature renal function;1,3 it was therefore suggested1

that neonates should receive a similar bolus dose to infants, fol-
lowed by a continuous infusion of 3 to 5 micrograms/kg per
minute. In a further study4 that included mainly infants and older
children, amrinone clearance and volume of distribution varied
widely between patients but did not appear to be related to age.
1. Lawless S, et al. Amrinone in neonates and infants after cardiac

surgery. Crit Care Med 1989; 17: 751–4. 
2. Lawless ST, et al. The acute pharmacokinetics and pharmacody-

namics of amrinone in pediatric patients. J Clin Pharmacol
1991; 31: 800–3. 

3. Laitinen P, et al. Pharmacokinetics of amrinone in neonates and
infants. J Cardiothorac Vasc Anesth 2000; 14: 378–82. 

4. Allen-Webb EM, et al. Age-related amrinone pharmacokinetics
in a pediatric population. Crit Care Med 1994; 22: 1016–24.

Preparations
USP 31: Inamrinone Injection.

Proprietary Preparations (details are given in Part 3)
Cz.: Wincoram†; Ger.: Wincoram†; India: Amicor; Cardiotone†; Israel:
Inocor; Ital.: Inocor†; Jpn: Amcoral†; Cartonic†; Malaysia: Inocor†;
Mex.: Inocor; Port.: Inocor†; Spain: Wincoram†; USA: Inocor.

Ancrod (BAN, USAN, rINN)

Ancrodum.
Анкрод
CAS — 9046-56-4.
ATC — B01AD09.
ATC Vet — QB01AD09.

Description. Ancrod is an enzyme obtained from the venom of
the Malayan pit-viper (Calloselasma rhodostoma = Agkistrodon
rhodostoma).
Adverse Effects and Treatment
Haemorrhage may occur during treatment with ancrod and usu-
ally responds to its withdrawal. If haemorrhage is severe, cryo-
precipitate can be used to raise plasma fibrinogen concentrations;
plasma may be used if cryoprecipitate is not available. An anti-
venom has been used to neutralise ancrod. 
Skin rash, transient chills, and fever have been reported with the
use of ancrod.
Precautions
As for Heparin, p.1303. 
Ancrod should not be given to patients with severe infections or
disseminated intravascular coagulation. It should be used cau-
tiously in patients with cardiovascular disorders that may be
complicated by defibrination. It is very important that when
ancrod is given by intravenous infusion it should be given slowly
to prevent the formation of large amounts of unstable fibrin. 
Ancrod is not recommended during pregnancy; high doses in an-
imals have caused placental haemorrhage and fetal death.
Interactions
Ancrod should not be used with antifibrinolytics such as amino-
caproic acid or with plasma volume expanders such as dextrans.
Uses and Administration
Ancrod is an anticoagulant. It reduces the blood concentration of
fibrinogen by the cleavage of microparticles of fibrin which are
rapidly removed from the circulation by fibrinolysis or phagocy-
tosis. It reduces blood viscosity but has no effect on established
thrombi. Haemostatic concentrations of fibrinogen are normally
restored in about 12 hours and normal concentrations in 10 to 20
days. 
Ancrod has been used in the treatment of thromboembolic disor-
ders, particularly in deep-vein thrombosis and to prevent throm-
bosis after surgery in patients requiring anticoagulation but who
have developed heparin-induced thrombocytopenia or thrombo-
sis (see Venous Thromboembolism, p.1189). It is under investi-
gation in the treatment of ischaemic stroke and has also been giv-
en for priapism.
◊ References.
1. Sherman DG, et al. Intravenous ancrod for treatment of acute

ischemic stroke: the STAT study: a randomized controlled trial.
JAMA 2000; 283: 2395–2403. 

2. Hennerici MG, et al. ESTAT investigators. Intravenous ancrod
for acute ischaemic stroke in the European Stroke Treatment
with Ancrod Trial: a randomised controlled trial. Lancet 2006;
368: 1871–8.
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Preparations
Proprietary Preparations (details are given in Part 3)
Austria: Arwin.

Angiotensinamide (BAN, rINN)

Angiotensiiniamidi; Angiotensin Amide (USAN); Angiotensinamid;
Angiotensinamida; Angiotensinamidum; NSC-107678. Asn-Arg-
Val-Tyr-Val-His-Pro-Phe; [1-Asparagine,5-valine]angiotensin II.

Ангиотенсинамид
C49H70N14O11 = 1031.2.
CAS — 11128-99-7 (angiotensin II); 53-73-6 (angiotensi-
namide).
ATC — C01CX06.
ATC Vet — QC01CX06.

Profile
Angiotensinamide is a vasopressor related to the naturally occur-
ring peptide angiotensin II. It increases the peripheral resistance
mainly in cutaneous, splanchnic, and renal blood vessels. The
increased blood pressure is accompanied by a reflex reduction in
heart rate, and cardiac output may also be reduced. 
Angiotensinamide has been used in the treatment of hypotension
associated with shock. It has also been given in the management
of overdosage of ACE inhibitors, when conventional therapy has
been ineffective. 
Angiotensinamide should not be given to patients being treated
with an MAOI or within 14 days of stopping such treatment as a
hypertensive crisis may be precipitated.

◊ References.
1. Jackson T, et al. Enalapril overdose treated with angiotensin in-

fusion. Lancet 1993; 341: 703. 
2. Newby DE, et al. Enalapril overdose and the corrective effect of

intravenous angiotensin II. Br J Clin Pharmacol 1995; 40:
103–4. 

3. Yunge M, Petros A. Angiotensin for septic shock unresponsive
to noradrenaline. Arch Dis Child 2000; 82: 388–9.

Anisindione (BAN, rINN)

Anisindiona; Anisindionum. 2-(4-Methoxyphenyl)indan-1,3-di-
one.

Анизиндион
C16H12O3 = 252.3.
CAS — 117-37-3.

Profile
Anisindione is an oral indanedione anticoagulant with actions
similar to those of warfarin (p.1425). It has been used in the man-
agement of thromboembolic disorders (p.1187) but, as the indan-
ediones are generally more toxic than warfarin (see Phenindione,
p.1369), its use is limited. 
Use of anisindione may colour the urine pink or orange.

Anistreplase (BAN, USAN, rINN)

Anisoylated Plasminogen Streptokinase Activator Complex; An-
istreplaasi; Anistreplas; Anistreplasa; Anistreplasum; APSAC;
BRL-26921. p-Anisoylated (human) lys-plasminogen streptoki-
nase activator complex (1:1).

Анистреплаза
CAS — 81669-57-0.
ATC — B01AD03.
ATC Vet — QB01AD03.

Storage. The manufacturer recommends that anistreplase
should be stored at 2° to 8°.
Adverse Effects, Treatment, and Precautions
As for Streptokinase, p.1402. Like streptokinase, anistreplase ap-
pears to be antigenic and may be neutralised by streptokinase
antibodies.

Back pain. For references to back pain associated with ani-
streplase infusion, see under Streptokinase, p.1402.

Interactions
As for Streptokinase, p.1404.

Pharmacokinetics
Anistreplase is reported to be cleared from plasma at about half
the rate of streptokinase and has a fibrinolytic half-life of about

90 minutes. It is metabolised to the plasminogen-streptokinase
complex at a steady rate.

◊ References.
1. Gemmill JD, et al. A comparison of the pharmacokinetic proper-

ties of streptokinase and anistreplase in acute myocardial infarc-
tion. Br J Clin Pharmacol 1991; 31: 143–7.

Uses and Administration
Anistreplase is a thrombolytic drug. It consists of a complex of
the lys-form of plasminogen and streptokinase with the addition
of a p-anisoyl group. After intravenous injection the anisoyl
group undergoes deacylation at a steady rate to release the active
complex which converts plasminogen to plasmin, a proteolytic
enzyme that has fibrinolytic effects. The mechanisms of fibrinol-
ysis are discussed further under Haemostasis and Fibrinolysis on
p.1045. 
Anistreplase is used similarly to streptokinase (p.1404) in the
treatment of acute myocardial infarction (p.1175). It is given as a
single intravenous injection in a dose of 30 units over 5 minutes,
as soon as possible after the onset of symptoms.
Preparations
Proprietary Preparations (details are given in Part 3)
Austria: Eminase; Belg.: Eminase†; Ger.: Eminase; Neth.: Eminase†.

Multi-ingredient: Israel: Eminase†.

Aprindine Hydrochloride (BANM, USAN, rINNM)

AC-1802; Aprindine, Chlorhydrate d’; Aprindini Hydrochlori-
dum; Compound 83846; Compound 99170 (aprindine); Hidro-
cloruro de aprindina. N-(3-Diethylaminopropyl)-N-indan-2-
ylaniline hydrochloride; NN-Diethyl-N′-indan-2-yl-N′-phenyltri-
methylenediamine hydrochloride.

Априндина Гидрохлорид
C22H30N2,HCl = 358.9.
CAS — 37640-71-4 (aprindine); 33237-74-0 (aprindine
hydrochloride).
ATC — C01BB04.
ATC Vet — QC01BB04.

(aprindine)

Adverse Effects and Precautions
Adverse effects of aprindine are usually dose-related and most
commonly affect the CNS. They include tremor, vertigo, ataxia,
diplopia, memory impairment, hallucinations, and convulsions.
Gastrointestinal effects include nausea, vomiting, and bloating.
There have been reports of agranulocytosis, including fatalities.
Hepatitis and cholestatic jaundice have occasionally been report-
ed; blood and liver function tests should be performed during
treatment. 
Aprindine is contra-indicated in patients with advanced heart
failure or severe conduction disturbances. Some licensed product
information has recommended that aprindine should not be used
in patients with parkinsonism or convulsive disorders. It should
be used with caution in patients with bradycardia, hypotension,
and hepatic or renal impairment.

Interactions

Antiarrhythmics. Steady-state plasma-aprindine concentra-
tions increased in 2 patients after starting amiodarone and this
coincided with the appearance of adverse effects.1
1. Southworth W, et al. Possible amiodarone-aprindine interaction.

Am Heart J 1982; 104: 323.

Pharmacokinetics
Aprindine is readily absorbed from the gastrointestinal tract. It
has a long plasma half-life, usually between 20 and 27 hours, and
is about 85 to 95% bound to plasma proteins. It is excreted in the
urine and the bile.

Uses and Administration
Aprindine is a class Ib antiarrhythmic (p.1153) used in the man-
agement of ventricular and supraventricular arrhythmias
(p.1160). 
Aprindine is given as the hydrochloride in usual oral mainte-
nance doses of 50 to 100 mg daily. Initial doses of 150 to 200 mg
daily, in divided doses, may be given under strict surveillance for
the first 2 to 3 days; up to 300 mg may be given on the first day
if necessary. Therapy should be monitored by ECG during initial
stabilisation of the dose and intermittently thereafter. Aprindine
has also been given intravenously.

Preparations
Proprietary Preparations (details are given in Part 3)
Belg.: Fiboran†; Fr.: Fiboran†; Neth.: Fiboran.

Aranidipine (rINN)

Aranidipino; Aranidipinum; MPC-1304. (±)-Acetonyl methyl 1,4-
dihydro-2,6-dimethyl-4-(o-nitrophenyl)-3,5-pyridinedicarboxy-
late.
Аранидипин
C19H20N2O7 = 388.4.
CAS — 86780-90-7.

Profile
Aranidipine is a dihydropyridine calcium-channel blocker used
in the management of hypertension.
Preparations
Proprietary Preparations (details are given in Part 3)
Jpn: Bec; Flaspas†; Sapresta.

Arbutamine Hydrochloride (BANM, USAN, rINNM) ⊗ 
Arbutamine, Chlorhydrate d’; Arbutamini Hydrochloridum; GP-
2-121-3 (arbutamine or arbutamine hydrochloride); Hidrocloru-
ro de arbutamina. (R)-4-(1-Hydroxy-2-[4-(4-hydroxyphenyl)-
butylamino]ethyl)pyrocatechol hydrochloride.
Арбутамина Гидрохлорид
C18H23NO4,HCl = 353.8.
CAS — 128470-16-6 (arbutamine); 125251-66-3 (arb-
utamine hydrochloride).
ATC — C01CA22.
ATC Vet — QC01CA22.

(arbutamine)

Profile
Arbutamine hydrochloride is a sympathomimetic (p.1407) with
beta-agonist properties and like dobutamine (p.1272) has been
used for cardiac stress testing in patients unable to exercise.
◊ References.
1. Anonymous. Arbutamine for stress testing. Med Lett Drugs Ther

1998; 40: 19–20.

Preparations
Proprietary Preparations (details are given in Part 3)
USA: Genesa†.

Ardeparin Sodium (USAN, rINN)

Ardeparina sódica; Ardéparine Sodique; Ardeparinum Natricum;
Wy-90493-RD.
Ардепарин Натрий
CAS — 9041-08-1.

Description. Ardeparin sodium is prepared by peroxide degra-
dation of heparin obtained from the intestinal mucosa of pigs.
The end chain structure appears to be the same as the starting
material with no unusual sugar residues present. The molecular
weight of 98% of the components is between 2000 and 15 000
and the average molecular weight is about 5500 to 6500. The de-
gree of sulfation is about 2.7 per disaccharide unit.
Profile
Ardeparin sodium is a low-molecular-weight heparin (p.1329)
with anticoagulant activity that has been used for the prevention
of postoperative venous thromboembolism.
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