
Warfarin Sodium/Xantinol Nicotinate    1433

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)

These are given in Table 6, below. An INR within 0.5
units of the target value in the UK is generally consid-
ered satisfactory. In the USA it is recommended that
the INR be maintained at the mid-level of the range. An
INR less than 2.0 generally represents inadequate anti-
coagulation and an INR above 4.5 represents greater
risk of haemorrhage. 
Measurements should be carried out before treatment
and then daily or on alternate days in the early stages of
treatment. Once the dose has been established and the
patient well stabilised the measurement can be made at
greater but regular intervals, for example every 8
weeks; allowances should be made for any events that
might influence the activity of the anticoagulant. Self-
monitoring may be appropriate in some patients.
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Administration and dosage. Algorithms and guidelines have
been developed for beginning anticoagulant therapy, based on
the method of Fennerty et al.1 Although a loading dose of 10 mg
daily for 2 days (depending on the INR) has been widely used,
lower doses may be more appropriate, especially in hospitalised
patients at greater risk of over-anticoagulation. Studies2-4 com-
paring warfarin loading doses of 5 and 10 mg found that for both
groups a therapeutic INR in the range of 2.0 to 3.0 was reached
in most patients by day 5 of treatment. Although a study of out-
patients with venous thromboembolism5 found that a therapeutic

INR was achieved 1.4 days sooner with the larger loading dose,
the nomogram used was not designed for inpatients. 
In situations where rapid anticoagulation is not necessary, load-
ing doses may not be required and treatment should begin with
the estimated maintenance dose. Studies6,7 have found that the
maintenance dose decreases with age and is lower in women
than in men, and lower initial doses are therefore recommended
in the elderly. Regimens that have been suggested include warfa-
rin in a dose of 4 mg daily for 3 days, then adjusted according to
the INR,8 or, for patients requiring anticoagulation prophylaxis,
2 mg daily for 2 weeks followed by weekly adjustment using an
algorithm until the target INR is reached.
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Administration in infants and children. Increasing num-
bers of infants and children are receiving anticoagulants for
prophylaxis and treatment of thromboembolism. Doses of war-
farin and therapeutic INR ranges have been adapted from adult
therapy but cohort studies1,2 of paediatric patients have found
that warfarin requirements may be affected by a number of fac-
tors including age, and the use of infant formulas supplemented
with vitamin K. Recommendations3 for the use of oral anticoag-
ulants in children have been published.
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228–31. 

2. Streif W, et al. Analysis of warfarin therapy in pediatric patients:
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3. Monagle P, et al. Antithrombotic therapy in neonates and chil-
dren: American College of Chest Physicians evidence-based
clinical practice guidelines (8th edition). Chest 2008; 133 (sup-
pl): 887S–968S.

Catheters and cannulas. For mention of the use of oral anti-
coagulants to prevent thrombosis in patients with indwelling in-
fusion devices, see Heparin Sodium, p.1304.

Connective tissue and muscular disorders. Warfarin has
been proposed to treat subcutaneous calcium deposition (calci-
nosis cutis) in patients with dermatomyositis, but its value is dis-
puted, see Polymyositis and Dermatomyositis, p.1510.

Preparations
BP 2008: Warfarin Tablets; 
USP 31: Warfarin Sodium for Injection; Warfarin Sodium Tablets.

Proprietary Preparations (details are given in Part 3)
Arg.: Circuvit; Coumadin; Austral.: Coumadin; Marevan; Belg.: Marevan;
Braz.: Coumadin; Marevan; Canad.: Coumadin; Chile: Coumadin; Cz.:
Lawarin; Denm.: Marevan; Fin.: Marevan; Fr.: Coumadine; Ger.: Couma-
din; Gr.: Marevan; Panwarfin; Hung.: Marfarin; India: Uniwarfin; Warf; In-
don.: Simarc-2; Irl.: Warfant; Israel: Coumadin; Ital.: Coumadin; Malay-
sia: Coumadin; Orfarin; Mex.: Coumadin; Norw.: Marevan; NZ:
Coumadin; Marevan; Philipp.: Coumadin; Port.: Varfine; Rus.: Warfarex
(Варфарекс); S.Afr.: Coumadin†; Singapore: Coumadin; Marevan; Orfa-
rin; Spain: Aldocumar; Tedicumar; Swed.: Waran; Thai.: Befarin; Fargem;
Maforan; Orfarin; Turk.: Coumadin; Orfarin; UK: Marevan; USA: Couma-
din; Jantoven; Venez.: Anasmol; Coumadin; Cumar.

Xamoterol Fumarate (BANM, USAN, rINNM)

Fumarato de xamoterol; ICI-118587; Ksamoterolfumarat;
Ksamoterolifumaraatti; Xamotérol, Fumarate de; Xamoteroli Fu-
maras. N-{2-[2-Hydroxy-3-(4-hydroxyphenoxy)propylamino]-
ethyl}morpholine-4-carboxamide fumarate.
Ксамотерола Фумарат
(C16H25N3O5)2,C4H4O4 = 794.8.
CAS — 81801-12-9 (xamoterol); 90730-93-1 (xamoterol
fumarate).
ATC — C01CX07.
ATC Vet — QC01CX07.

(xamoterol)

Profile
Xamoterol is a beta-adrenoceptor partial agonist with a selective
action on beta1 receptors. As a partial agonist it exerts mainly
agonist activity at rest and under conditions of low sympathetic
drive which results in improved ventricular function and in-
creased cardiac output; during exercise and during conditions of
increased sympathetic drive, such as that occurring in severe
heart failure, xamoterol exerts beta-blocking activity. It therefore
has the properties of both sympathomimetics (see p.1407) and
beta blockers (see p.1225). 
Xamoterol has been used in the management of chronic mild
heart failure but was associated with deterioration and an excess
of deaths in those with more severe disease. It has also been used
in orthostatic hypotension secondary to autonomic failure.
◊ References.
1. Anonymous. Xamoterol—more trouble than it’s worth? Drug

Ther Bull 1990; 28: 53–4. 
2. Anonymous. New evidence on xamoterol. Lancet 1990; 336: 24. 
3. The Xamoterol in Severe Heart Failure Study Group. Xamoterol

in severe heart failure. Lancet 1990; 336: 1–6.

Xantinol Nicotinate (BAN, rINN)

Ksantinolinikotinaatti; Ksantynolu nikotynian; Nicotinato de xanti-
nol; SK-331A; Xanthinol Niacinate (USAN); Xanthinol Nicotinate;
Xanthinol nikotinát; Xantinol, Nicotinate de; Xantinoli Nicotinas;
Xantinolnikotinat. 7-{2-Hydroxy-3-[(2-hydroxyethyl)methylami-
no]propyl}theophylline nicotinate.
Ксантинола Никотинат
C13H21N5O4,C6H5NO2 = 434.4.
CAS — 437-74-1.
ATC — C04AD02.
ATC Vet — QC04AD02.

Pharmacopoeias. In Chin. and Pol.

Profile
Xantinol nicotinate is a vasodilator with general properties simi-
lar to those of nicotinic acid (p.1957), to which it is slowly hydro-
lysed. Xantinol nicotinate is used in the management of periph-
eral (p.1178) and cerebral vascular disorders (p.1165) and in
hyperlipidaemias (p.1169). Oral doses of up to 3 g daily may be
given. It has also been given by intramuscular or slow intrave-
nous injection.
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Table 6. Recommended International Normalised Ratios (INR).

INR Condition or procedure

UK 2.5 Pulmonary embolism; deep-vein thrombosis; recurrence of venous thromboembolism when 
no longer on warfarin; symptomatic inherited thrombophilia; venous thromboembolism 
associated with antiphospholipid syndrome; atrial fibrillation; mural thrombus; 
cardiomyopathy; bioprosthetic heart valves.

2.5 or 3.0 Cardioversion (higher INR may be appropriate before procedure); some mechanical 
prosthetic heart valves.

3.5 Recurrence of venous thromboembolism when on warfarin; some mechanical prosthetic 
heart valves.

US 2.0 to 3.0 Prophylaxis of venous thromboembolism in high-risk surgical patients; treatment of venous 
thrombosis and pulmonary embolism; prophylaxis of systemic embolism in patients with 
atrial fibrillation, valvular heart disease, bioprosthetic heart valves or some mechanical 
prosthetic heart valves; prevention of recurrent myocardial infarction in patients receiving 
aspirin.

2.5 to 3.5 Prophylaxis in patients with some mechanical prosthetic heart valves.

3.0 to 4.0 Prevention of recurrent myocardial infarction in patients not receiving aspirin; systemic 
embolism in patients with some mechanical heart valves.


