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Lanoxin
Formulations
To the Medical and Pharmaceutical Professions 3 A

Presentations
Tablets:
Lanoxin Tablets
White, round, biconvex tablets, scored and impressed "WELLCOME X3A" and each containing 250 micrograms
(0.250mg) Digoxin, BP.
Lanoxin-125 Tablets
White, round, flat tablets impressed "WELLCOME Y3B" and each containing 125 micrograms (0.125mg) Digoxin B.P.
Lanoxin-PG Tablets
Blue, round, biconvex tablets, impressed "WELLCOME U3A" and each containing 62.5 micrograms (0.0625mg)
Digoxin BP.
Oral Solutions:
. ‘ B R L TSN RN,
A clear, yellow, lime-flavoured solution containing 50 micrograms (0.050mg) in each 1ml of sweetened,
aqueous-alcoholic vehicle
Injections:
Lanoxin Injection

—

B A clear, colourless, sterile ag solution ing 250 microg: Digoxin, B.P. per ml and supplied in a

B 2ml ampoule.

m—

—

== [ndications

— , ;

mmm  Cardiac Failure

- Lanoxin is indicated in the management of chronic cardiac failure. Its therapeutic benefit is greatest in those
patients with ventricular dilatation.

" : A . p——
Supraventricular Arrhythmias
Lanoxin is indicated in the g of certain sup icular arrhythmias, particularly atrial flutter and

fibrillation, where its major beneficial effect is reduction of the ventricular rate.

Dosage and administration

The dose of Lanoxin for each patient has to be tailored individually according to age, lean body weight and
renal function. Suggested doses are intended only as an initial guide.

Lanoxin PG Oral Solution, 50 micrograms in 1ml, is supplied with a graduated pipette and this should be used
for measurement of all doses.

Adults and children over 10 years:

Rapid Oral Loading

750 to 1500 micrograms (4g).(0.75 to 1.5mg) as a single dose.

Where there is less urgency, or greater risk of toxicity e.g. in the elder!y the oral loading dose should bs given
in divided doses 6 hours apart, assessing clinical response before giving each additional dose.

Slow Oral Loading

250 to 7504 (0.25 to 0.75mg) should be given daily for 1 week followed by an appropriate maintenance dose. A
clinical response should be seen within one. week.

NOTE: The choice between slow and rapid oral loading depends on the clinical state of the patient and the
urgency of the condition.

-
Maintenance
The maintenance dosage should be based upon the percentage of the peak body stores lost each day through
elimination. The following formula has had wide clinical use:-

Maintenance dose = Peak body stores x % daily loss
100

Where:- Peak body stores = Ioadmg dose

5 % daily loss =14+ (Crhis.
Cc,lscvsanmmclwumeconectedtomkgbodmmoﬂmbodysuﬁqmﬂmnmmm
(Sgy) are aCo i d to 70kg bodyweight) may be estimated in men as

r=—(140-age)
S (in mg/100ml)

NOTE: Where serum creatinine values are obtained in ymol/L, these may be converted to mg/100ml (mg %) as
follows:-

Scr (mg/100ml) = S (umol/L) x 113.12
10,000
=S¢y {umol/L]
83

Where 11312 is the molecoler weight o creatinine.
For women, this result should be multiplied by 0.85.

NOTE: These formulae cannot be used for creatinine clearance in children.

In practice, this will mean that most patients will be maintained on 0.125 to 0.75mg digoxin daily; however in

those who show increased sensitivity to the adverse effects of digoxin, a dosage of 62.5/g (0.0625mg) daily or

less may suffice.

Emergency Parenteral Loading (In patlents who have not been given cardiac glycosides within the preceding
two weeks).

The loading dose of parenteral Lanoxin is 500 to 1000g (0.5 to 1.0mg) depending on age, lean body weight

and renal function. The loading dose should be administered in divided doses with approximately half the total

dosegwenasmefnmdoseammmmu\emldmmmmlsoumam assessing

clinical response before giving each additional dose. Each dose should be given by intravenous infusion (sae

Dilution) over 10 to 20 minutes.

Neonates, infants and children up to 10 years of age (if cardiac glycosides have not been glven inthe

preceding two weeks):

The intravenous loading dose in the above groups should be administered in accordance with the following

schedule:-

Preterm neonates <1.5kg 20pg/kg over 24 hours
Preterm neonates 1.5kg to 2.5kg  30pg/kg over 24 hours
Term neonates to 2 years 35u9/kg over 24 hours
2to 5 years 35p9/kg over 24 hours

“5to10years 25ug/kgover 28 hours.
The loading dose should be administered in divided doses with approximately half the total dose given as the
first dose and further fractions of the total dose given at intervals of 4 to 8 hours, assessing clinical response
before giving each additional dose. Each dose should be given by intravenous infusion (see Dilution) over 10 to

20 minutes.

Oral loading dose: This should be admini din dance with the following dule:-
Preterm neonates <1.5kg 25/19/kg over 24 hours
Preterm neonates 1.5kg to 2.5kg 30pg/kg over 24 hours
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Vaintenance "
he maintenance dose should be administered in accordance with the following schedule

Preterm neonates:- daily dose = 20% of 24-hour loading dose (intravenous or oral)
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Jose Recommendations in Renal Disorder or with Diuretic Therapy:

See Precautions/warnings.

Jilution of Lanoxin Injection
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Serum concentrations of digoxin may be expressed in Conventional Units of ng/ml or SI Units of nmol/L. To
onvert ng/ml to nmol/L, multiply ng/ml by 1.28.

he serum concentration of digoxin can be determined by radioimmunoassay. Blood should be taken 6 hours or
nore after the last dose of Lanoxin. There are no rigid guidelines as to the range of serum concentrations that
are most efficacious but most patients will benefit, with little risk of toxic symptoms and signs developing, with
figoxin concentrations from 0.8ng/ml (1.02nmol/L) to 2.0ng/ml (2.56nmol/L). Above this range toxic symptoms
nd signs become more frequent and levels above 3.0ng/ml (3.84nmol/L) are quite likely to be toxic. However,
n deciding whether a patient's symptoms are due to digoxin, the patient's clinical state together with the
serum potassium level and thyroid function are important factors.

Dther glycosides, including metabolites of digoxin, can interfere with the assays that are available and one
should always be wary of values which do not seem commensurate with the clinical state of the patient

specially if there is a history of Stokes-Adams attacks. "
Lanoxin is contra-indicated in arrhythmias caused by cardiac glycoside intoxication.
anoxin is contra-indicated in supraventricular arrhythmias associated with an accessory atrioventricular
nathway, as in the Wolff-Parkinson-White syndrome, unless the electrophysiological characteristics of the
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accessory pathway and any possible deleterious effect of digoxin on these istics has been evaluats
If an accessory pathway is known or suspected to be present and there is no history of previous
supraventricular arrhythmias, Lanoxin is similarly contra-indicated.

Lanoxin is contra-indicated in hypertrophic obstructive cardiomyopathy, unless there is concomitant atrial
fibrillation and heart failure but even then caution should be exercised if Lanoxin is to be used.

Lanoxin is contra-indicated in patients known to be hypersensitive to digoxin or other digitalis glycosides.
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Arrhythmias may be precipitated by digoxin toxicity, some of which can resemble arrhythmias for which the
drug could be advised. For example, atrial tachycardia with varying atrioventricular block requires particular
care as clinically the rhythm resembles atrial fibrillation.

In some cases of sinoatrial disorder (i.e. Sick Sinus Syndrome) digoxin may cause or exacerbate sinus
bradycardia or cause sinoatrial block.

Determination of the serum digoxin concentration may be very helpful in making a decision to treat with further
digoxin, but toxic doses of other glycosides may cross-react in the assay and wrongly suggest apparently
satisfactory measurements.

Observations during the temporary withholding of digoxin might be more appropriate.

In cases where cardiac glycosides have been taken in the preceding two weeks the recommendations for initial
dosing of a patient should be reconsidered and a reduced dose is advised.

The dosing recommendations should be reconsidered if patients are elderly or there are other reasons for the
renal clearance of digoxin being reduced. A reduction in both initial and maintenance doses should be.... ..
considered. i
Hypokaﬁsmia sensitises the myocardium to the actions of cardiac glycosides.

Hypomagnesaemla and marked hypercalcaemia i increase myocardlal sensitivity to cardiac glycosides.

Rapid i ion can cause iction producing hypertension and/or reduced coronary flow. A
slow injection rate is therefore important in hypertensive heart fallure and acute myocardial infarction.
Administering Lanoxin to a patient with thyroid disease requires care. Initial and maintenance doses of
Lanoxin should be reduced when thyroid function is subnormal. In hyperthyroidism there is relative digoxin
resistance and the dose may have to be increased. During the course of treatment of thyrotoxicosis, dosage
should be reduced as the thyrotoxicosis comes under control.

Patients with malabsorption syndrome or gastro-intestinal reconstructions may require larger doses of digoxin.
Direct current cardioversion

The risk of provoking dangerous arrhy with direct current cardioversion is greatly i
presence of digitalis toxicity and is in proportion to the cardioversion energy used.
For elective direct current cardioversion of a patient who is taking digoxin, the drug should be withheld for 24
hours before cardioversion is performed. In emergencies, such as cardiac arrest, when attempting cardioversion
the lowest effective energy should be applied.
Direct current cardi ion is i iate in the
glycosides.

Many beneficial effects of digoxin on arrhythmias result from a degree of atri icul
However, when incomplete atrioventricular block already exists the effects of a rapid progression in the block
should be anticipated. In complete heart black the idioventricular escape rhythm may be suppressed. The
administration of digoxin in the period immediately following my ion is not contra-indicated.
However, the possibility of arrhythmias arising in pa!lema who may be hypokalaemic after myocardial infarction
and are likely to be cardiologically unstable must be borne in mind. The limitations imposed thereafter on direct
current cardioversion must also be remembered.

Although many patients with chronic ive cardiac failure benefit from acute administration of digoxin,
there are some in whom it does not lead to constant, marked or lasting haemodynamic improvement. It is
therefore important to evaluate the response of each patient individually when Lanoxin is continued long- term
The intramuscular route is painful and is associated with muscle necrosis. This route cannot be recc
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reported as adverse central nervous system effects.

No data are avallable on whe!her or not dlgoxm has mutagenic, carcinogenic or teratogenic effects; however,
maternally-administered digoxin has been used to treat fetal tachycardia and congestive heart failure.
Fertility

There is no information available on the effect of digoxin on human fertility.

Pregnancy and lactation

The use om is mteomra-mdlcated although the dosage may be less predictable in
pregnant m uiring an increased dosage of digoxin during pregnancy.
As with all drugs, use should be consndered only when the expected clinical benefit of treatment to the mother
outweighs any possible risk to the developing foetus

Although digoxin is excreted in breast milk, the quantities are minute and breast feeding is not contra-indicated

Adverse reactions

Noncardiac

These are principally associated with overdosage but may occur from a temporarily high serum concentration
due to rapid absorption. They include anorexia, nausea and vomiting and usually disappear within a few hours
of taking the drug. Diarrhoea can also occur. It is inadvisable to rely on nausea as an early waming of excessive

digoxin dosage.

Gynaecomastia can occur with long-term administration.
Oral digoxin has also been associated with intestinal ischaemia and, rarely, with intestinal necrosis
Skin rashes of urticarial or scarlatiniform character are rare reactions to digoxin and may be accompanied by

-pronounced eosinophilia.

Very rarely, digoxin can cause thrombocytopenia.

Cardiac

Digoxin toxicity can cause various arrhythmias and conduction disturbances. Usually an early sign is the
occurrence of ventricular premature contractions; they can proceed to bigeminy or even trigeminy. Atrial
tachycardias; frequently an indication for digoxin, may occur with emwe dosage of the drug. Atrial
tachycardia with some degree of atri icular block is p: larly ¢ and the pulse rate may not
necessarily be fast. (See also Precautions/warnings). : "
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Drug interactions
These may arise from effects en the renal excretion, tissue binding, plasma protein binding, distribution within
the body, gut absorptive capacity and sensitivity to Lanoxin. Consideration of the possibility of an interaction
whenever concomitant therapy is contemplated is the best precaution and a check on serum digoxin
concentration is recommended when any doubt exists.
Agents causing hypokalaemia or intracellular potassuum deflclency may cause increased sensitivity to Lanoxin;
they include diuretics, lithium salts, corti and
Serum Ievels of digoxin may be INCREASED by concomitant administration of the following:-
d captopril, flecainide, prazosin, propaf quinidine, spi ne, yeli

erythromycin (and possibly other antibiotics), and propantheline.
Serum levels of digoxin may be REDUCED by concomitant administration of the following:-

antacnds kaolm pectm some bulk |axatives and cholestyramine, diphenoxylate, sulphasalaune neg m

,and penicillamine.

e

Calcnum channel blocklng agents may either increase or cause no change in serum Muxm levlls Verapamil
increases serum digoxin levels. Nifedipine and diltiazem may increase or have no effect on serum digoxin
levels. Isradipine causes no change in serum digoxin levels.

Milrinone does not alter steady-state serum digoxin levels.

Patients with severe respiratory disease may have an increased myocardial sensitivity to digitalis glycosides.

Symptoms' and signs



See Adverse reactions.

Treatment

After recent ingestion, such as accidental or deliberate self-poisoning, the load available for absorption may be
reduced by gastric lavage.

An overdosage of digoxin of 10 to 15mg in adults without heart disease and of 6 to 10mg in children aged 1 to
3 years without heart disease appeared 1o be the dose resulting in death in half of the patients. if more than

-kalaemia may be present due to release of potassium from skeletal muscle. Before administering
g ssium in digoxin overdose the serum potassium level must be known.
8= arrhythmias may respond to atropine but temporary cardiac pacing may be required. Ventricular
@ 1hmias may respond to lignocaine or phenytoin.
Dwa 55 is not particularly effective in removing digoxin from the body in potentially life-threatening toxicity:
Fapc reversal of the complications that are associated with serious poisoning by digoxin, digitoxin and related
glycosides has followed intravenous administration of digoxin-specific (ovine) antibody fragments (Fab) when
other therapies have failed. Digibind is the only saaoﬁ: reatment fior digoxin toxicity and is very effective. For
gils C
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Storage recommendations Yve
Te L Keep at temperatures not exceeding 25°C.

Oral Solutions: Keep at temperatures not exceeding 25°C.

Injections: Keep at temperatures not exceeding 25°C and protect from light.

Diluent Recommendations

Lanoxin Injection:

See Dilution.

Lanoxin Oral inutmne (5019/ml and 50070 /mi)
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Further Information

Intravenous administration of a loading dose produces an appreciable pharmacological effect within 5 to 30
minutes; this reaches a maximum in 1 1o 5 hours.

Using the oral route the onset of effect occurs in 0.5 to 2 hours and reaches its maximum at 2 to 6 hours.
The terminal elimination half life of digoxin in patients with normal renal function is 30 to 40 hours. It will be
prolonged in patients with impaired renal function, aﬂmmpmmuubsofﬂumoflmm
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Lanoxin is a trademark of the Glaxo Wellcome Group of Companies
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