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Medicine in the Elderly

Withdrawal ofmaintenance digoxin from institutionalized
elderly
Colin Macarthur

Department ofEpidemiology and Biostatistics, McGill University, Montreal, Canada

Summary: Chronic use of digitalis is common amongst the institutionalized elderly. Associated with
digitalis use is the potential for toxicity and/or adverse reactions. In this study maintenance digoxin was
withdrawn from 14 elderly nursing home residents in sinus rhythm. Subjects were followed over 18 months
for evidence ofdysrhythmia or heart failure. One resident had an episode of supraventricular tachycardia
which required digoxin to be restarted. One resident developed left heart failure, treated with oral diuretic.
For 12 of the 14 residents, withdrawal of maintenance digoxin was achieved without deleterious effect.
This study suggests that maintenance digoxin may be withdrawn safely in elderly nursing home residents in
sinus rhythm and without history of atrial dysrhythmia.

Introduction

It is more than 200 years since William Withering
described the medicinal uses ofpowdered extract of
purple foxglove (Digitalis purpurea) on dropsy and
other diseases.' From this time, the use of digitalis
has been widespread. In 1982, over all ages, digoxin
was the tenth most frequently prescribed medica-
tion in the United States, totalling 25.6 million
prescriptions.2 Chronic digitalis use is particularly
common in the elderly. Studies of populations of
elderly living in the community,3 admitted to ge-
riatric wards,4 and institutionalizeds have demon-
strated digitalis use by 6.9%, 15%, and 21.8% of
these elderly populations respectively.

However, the hazards associated with digitalis
use are numerous and potentially life-threatening,
even with cautious use. Contributing factors in-
clude: the narrow therapeutic range, the inter-
individual variation in tissue sensitivity and the
potential for drug interactions.6 The potential for
digitalis toxicity in the elderly is also compounded
by the altered pharmacokinetics of digoxin
associated with increasing age. Delayed renal
clearance may increase the half-life (and therefore
serum level for a given dose) of digoxin by up to
40% in the elderly.7 Studies have indicated adverse
drug reactions in up to 29% of institutionalized
elderly patients prescribed maintenance digitalis.8
The purpose of this study was to evaluate, over

18 months, the effects of withdrawal of mainten-
ance digoxin in elderly nursing home residents in
sinus rhythm.

Methods

Forest Grove Care Centre is a private-for-profit
nursing home providing supervised personal care
for persons who require assistance in coping with
the activities of daily living, but who are not
sufficiently ill to warrant general or auxiliary
hospital admission. Those residents on mainten-
ance digoxin were identified using the monthly
pharmacy record (which details prescription
medications for each resident). Informed consent
for inclusion in the study was obtained from all
such residents and the option to withdraw at any
point in the study was made clear. The medical
chart for each resident was reviewed and a detailed
history and complete physical examination was
performed on each subject. Baseline serum digoxin
levels for each subject were determined by averag-
ing the results oftwo venous samples, each taken at
approximately 6 hours post-dosage. Additional
laboratory tests included: a chest X-ray (CXR)
and electrocardiogram (ECG) examined by an
independent observer, serum electrolytes, blood
urea nitrogen and creatinine. Residents with
evidence of atrial fibrillation or atrial dysrhythmia
were excluded from the study.Correspondence: C. Macarthur, M.B., Ch.B., M.Sc.,
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Results

From a total of 142 residents, 20 (14%) were noted
to be on maintenance digoxin: 19 white females and
1 white male. All residents agreed to participate in
the study. Six subjects were excluded from the
study: 3 had evidence of atrial fibrillation (two
females, one male), 2 subjects died prior to the
study beginning and one subject was transferred to
auxiliary care and lost to follow up. The 14 study
subjects remaining were all female, with an average
age of 82.5 years (67-92). Seven of the 14 subjects
(50%) were over 85 years of age.
No adverse reactions or toxic effects of digoxin

were noted in the study population. The original
reason for prescription of digoxin was known in 5
(36%) of the 14 subjects, with 'heart failure' the
sole recorded indication. The chest X-rays showed
no evidence of pulmonary congestion whilst the
ECGs showed evidence of previous myocardial
infarction in 2 patients. The serum digoxin was in
the therapeutic range in 12 patients and below it in
two. Twelve of the 14 subjects (86%) who had their
maintenance digoxin withdrawn remained well
over the 18 months of follow-up. No clinical or
chest X-ray evidence of left heart failure or clinical
evidence ofdysrhythmias was noted for any subject
following withdrawal. Exercise tolerance was also
unchanged for the 12 subjects.
One subject was hospitalized with an episode of

supraventricular tachycardia (SVT), 4 weeks fol-
lowing withdrawal of digoxin. The episode
required intravenous digoxin and verapamil to
convert and the patient was maintained on digoxin
following the episode. One subject developed
clinical evidence of left heart failure 6 weeks
following withdrawal of digoxin which responded
to 40 mg of oral furosemide daily.

Discussion

Extensive digitalis use in the elderly is not surpris-
ing given the two principal indications for digitalis,
namely, the treatment of arrhythmias and the
treatment of heart failure. Up to 85% of patients
with heart failure are > 65 years of age, and the
prevalence of atrial fibrillation also increases with
age.9'"0 The main anti-arrhythmic use of digitalis is
in the management of ventricular response in atrial
fibrillation." The clinical application of digitalis in
the treatment of heart failure however, is not
agreed upon. Cattell and Gold in 1938 demon-
strated the inotropic effects of digitalis on the
isolated cat papillary muscle.12 A favourable
haemodynamic and clinical response to chronic
digoxin therapy may be possible in selected patients
with advanced heart failure (that is, persistently
elevated left ventricular filling pressures, low car-

diac outputs and peripheral vasoconstriction).'3
However, the issue is whether the positive inotropic
effect of digoxin is clinically meaningful for
patients with mild heart failure and in normal sinus
rhythm.14

Following withdrawal of maintenance digoxin,
12 ofthe 14 (86%) subjects remained clinically well,
with no evidence of left heart failure, dysryhthmia
or decreased exercise tolerance over the 18 month
period of follow-up. These findings support those
of other studies indicating that maintenance
digitalis may be withdrawn without deleterious
effect in elderly patients in sinus rhythm.15-18 In
addition, this study population consisted of institu-
tionalized elderly, with 6 of the 12 subjects (50%)
aged 85 years or older. This elderly sub-group,
commonly referred to as the 'old old', is recognized
as having the highest risk of both illness and
adverse drug reactions.19 Also, the period offollow-
up for this elderly population was 18 months - up
to 3 times longer than other, similar, short-term
studies.
Given the limited role of digitalis in the treat-

ment of mild heart failure, the recurrence of failure
in one case allowed an alternative, less toxic
medication, a diuretic, to be used. Other (possibly
even safer) drug therapies for mild heart failure in
elderly patients include angiotensin-converting
enzyme (ACE) inhibitors and partial P-agonists.'3
One subject required digoxin to be restarted

following an episode of supraventricular tachy-
cardia (SVT). On communication with the subject's
previous general practitioner, a history of SVT in
the past was elicited. Withdrawal of maintenance
digitalis in patients with a history of atrial dys-
rhythmia is not indicated.18 This incident highlights
the importance of obtaining a complete medical
history on elderly persons admitted to institutional
care - preferably through written communication
with the general practitioner best acquainted with
the patient. If not obtained, incomplete medical
histories are common and often compounded by
the high prevalence of dementia among residents.
This, in part, may explain why for 9 of the 14
subjects (64%), the original reason for prescription
of digoxin was unknown. However, in addition,
excessive and/or inappropriate prescribing of
digoxin for heart failure in the elderly may have
contributed to this finding. As regards local pre-
scribing practices, prescription of digoxin has been
shown to be commoner in the United States than in
Britain.20 However, it is also possible that digoxin
was inappropriately prescribed for these elderly
residents (possibly for peripheral oedema rather
than true heart failure), as none of the subjects
showed clinical or chest X-ray evidence of left heart
failure prior to the study beginning. In this context,
prescribing practices in long-term care facilities
have been questioned.2'
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