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Thyrotoxic atrial fibrillation: an underdiagnosed condition?

A finding of atrial fibrillation should always beg the question of
its aetiology. Generations of medical students have been taught
that the most common causes are rheumatic or ischaemic heart
disease and hyperthyroidism, and that in a distinct minority,
known as "lone" atrial fibrillators, there is no apparent reason

for the arrhythmia. To a large extent recent epidemiological
studies from Framingham' have confirmed this teaching,
identifying rheumatic heart disease and cardiac failure as the
cardiovascular disorders which most often lead to atrial
fibrillation, with hypertension, coronary heart disease, and
stroke being less likely to do so. Most patients with these
causes of atrial fibrillation can be identified readily by careful
history, clinical examination, chest radiography, electrocardio-
gram, and echocardiogram-the investigations which should
form the basis ofassessment of all patients with this arrhythmia.
An important omission in the discussion of the Framingham

analysis and the accompanying leading article2 was the absence
of consideration of hyperthyroidism as a factor in their patients
with "lone" atrial fibrillation (310% of the total). Atrial
fibrillation develops in 10% to 150/0 of patients with overt

hyperthyroidism,3 and is most common in those aged over 60,
reflecting both a reduction in the threshold for atrial fibrillation
with age and an increase in the prevalence of coexisting ischae-
mic and other forms of heart disease. Though the electro-
physiological basis for atrial fibrillation is poorly understood,4
in hyperthyroidism the shortened duration of the action
potential probably increases electrical excitability within the
atrium and so predisposes to the arrhythmia.5
The clinical diagnosis of hyperthyroidism is not always

obvious in elderly patients, in whom atrial fibrillation may be
the dominant feature in the absence of goitre, classic eye signs,
and other manifestations of thyroid hormone excess. The
astute physician, however, may find clues such as proximal
myopathy, palmar erythema, or failure of digoxin to slow the
ventricular rate without the addition of beta-blockers. The
interpretation of confirmatory biochemical tests of thyroid
function may present difficulties if sole reliance is placed on the
widely used measurements of serum total triiodothyronine and
thyroxine. Many other illnesses (for example, cardiac failure or

pneumonia) and many drugs (including beta-blockers, anti-
convulsants, and antirheumatic agents) may produce a fall in
total thyroid hormone concentrations. The extent of this
reduction may be sufficient to bring these concentrations in
patients with mild hyperthyroidism within normal limits. In
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these circumstances the concentrations of the free hormones,
which are metabolically active, should mirror thyroid state
more accurately than the total hormone concentrations.
Though free hormone assays are becoming widely available,
the various commercial kits produce disparate results in
patients with non-thyroidal illness.6 An added complication is
that even increases in thyroid hormone concentrations within
the normal range may be sufficient to trigger the onset of
atrial fibrillation in susceptible people.7 Fortunately, in the
absence ofhypopituitarism a lack of response ofserum thyroid-
stimulating hormone after the intravenous administration of
200 jug thyrotrophin-releasing hormone (the thyrotrophin-
releasing hormone test) is an indication of hyperthyroidism
irrespective of the concentrations of serum total thyroid
hormones. A normal response excludes such a diagnosis.
Hyperthyroidism should not, therefore, be dismissed as a cause
of otherwise unexplained atrial fibrillation without recourse to
the thyrotrophin-releasing hormone test, which takes only 20
minutes and is ideally suited to the outpatient clinic. Further-
more, the relative frequency of hyperthyroidism should be
borne in mind: this is a common condition, affecting about 10%
of the population,8 and may therefore coexist with ischaemic
and rheumatic heart disease.
Why is it important not to overlook a diagnosis of thyrotoxic

atrial fibrillation ? Firstly, this is one of the few chronic forms
of the arrhythmia which is potentially reversible, and effective
antithyroid treatment may be expected to produce spontaneous
reversion to sinus rhythm in 60% of patients.9 Direct-current
cardioversion is successful in about half the remainder.
Secondly, the risk of systemic embolism is not insignificant'0:
it is probably as great as in rheumatic mitral stenosis. Indeed,
most of the deaths among the lone atrial fibrillator group in the
Framingham study were from cerebrovascular events.' Patients
with thyrotoxic atrial fibrillation should be treated with anti-
coagulants until stable sinus rhythm has been documented for
at least six months-or indefinitely if the arrhythmia persists.

Thyrotoxic atrial fibrillation is almost certainly under-
diagnosed-either because it is not considered or because
appropriate thyroid function tests are not performed. When a
thyrotrophin-releasing hormone test was added to the
measurement of serum total triiodothyronine and thyroxine
one in eight of the patients attending a cardiology clinic with
apparently lone atrial fibrillation had hyperthyroidism."1
Similar proportions of patients with potentially reversible
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atrial fibrillation may well be found among other groups
labelled as lone fibrillators.
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Routine immunisation in
adults
Immunisation policies are generally aimed at vaccination in
childhood. Traditionally, immunisation in adult life has only
been for travel abroad, certain types of occupational exposure
to infection, and contacts of particular infections. More re-
cently, however, the problems of rubella and influenza have
focused attention on routine immunisation of adults. Since
most of the immunisation programmes for common childhood
infections were not introduced until the second world war,
theoretically many middle-aged men and women in Britain
are still susceptible to these infections. Should they be
advised to seek immunisation?

Firstly, we need to remember that before routine im-
munisation was introduced most people gained a natural
immunity to these infections. Whether we need to immunise
adults depends on whether this immunity has waned and on
the state of each infection in Britain today. With diphtheria,
whooping cough, and measles the answer is a fairly straight-
forward no. Diphtheria is almost never seen in Britain now,
and routine adult immunisation need not be considered,
even though 35% of people of all ages-and 4400 of those
over 35-are still, theoretically, susceptible.' Similarly,
immunisation against whooping cough is unnecessary in
adults as less than 1% of notified cases of whooping cough
occur in those over 35. Moreover, the severity of whooping
cough decreases with age.2 The number of people reaching
middle age who have not had measles is small-less than
05% of notified measles occurs in patients aged over 25.3

The notification rates for measles in adults do not appear to
have increased since the immunisation campaign began in
1968.3 Unless the number or rate (as opposed to the propor-
tion) of cases of measles in adults rises substantially adults do
not need to be immunised.
The question of tetanus immunisation of adults is less easy

to answer. Tetanus is not a communicable disease in the
sense that it can spread from person to person or that man
acts as a reservoir of infection, so that to all intents and
purposes only those immunised are protected; herd immunity
cannot be relied on to protect the non-immune. Though
many men would have been immunised during the second
world war, many adults, mostly women, are susceptible to
the infection (and about one child in five is still not being
immunised). The 20 notifications of tetanus each year seriously
underestimate the incidence, and the true figure is probably
over 100 cases.4 Most are in adults, especially middle-aged
to elderly women, and tetanus is a serious disease, with an
estimated case fatality rate of 100%.4 For these reasons,
immunisation with tetanus vaccine (which is safe and effective)
should perhaps be encouraged in adults who are not immune,
though routine immunisation would be impracticable and
probably not cost effective. The initial course of three in-
jections should be followed by a booster dose about every
10 years,5 but there is no need to start a fresh course when an
earlier series of injections has lapsed. Paradoxically, whereas
many adults are unimmunised, others are possibly over-
immunised.
With rubella vaccine the problem is complex. Routine

vaccination of adults is clearly not required, because our
strategy is designed to ensure the immunity of women during
their childbearing years rather than to reduce the overall
incidence of infection in Britain. Nevertheless, an unac-
ceptably large number of women of childbearing age are still
susceptible, and 2220 pregnant women with proved infections
were reported to the Communicable Disease Surveillance
Centre in the epidemics of 1978 and 1979. Clearly we need
to identify and vaccinate more of those women who slipped
through the vaccination net at school, and those susceptible
who are too old to have been offered routine vaccination at
school. But, as with all selective vaccination strategies,
achieving a high uptake in the target group is difficult.
The problem of routine adult vaccination becomes even

more complex with polio vaccine because of the small but
measurable risk of paralysis after giving the live attenuated
vaccine. For every 5 million doses administered, one case of
paralysis will occur in a recipient and two in contacts.6 7
About 21 million doses are used in England and Wales each
year, so that we should expect one or two cases of vaccine-
induced paralytic poliomyelitis a year. Because of the risk of
paralysis in contacts the current recommendation in Britain8
is for parents to be offered vaccine at the same time as their
children. Both parents must be immunised together, because
if only one of them receives live vaccine the other presumably
runs the risk of paralysis from the spouse as well as the child.
In practice, most families have at least one working parent so
that the recommendation is probably implemented only
rarely-but the difference between the risk of one in 2-5
million doses for contacts and one in 5 million for recipients
is a negligible improvement, especially if the risk of vaccine-
associated poliomyelitis (like the natural disease) rises with
age. Inactivated polio vaccines are said to be safer, but im-
munity takes somewhat longer to develop, and they cannot
be recommended for vaccination of contacts, with either the
vaccine or the wild virus.


