
Heart 1997;77:3-4

Editorial

Atrial fibrillation and the pituitary-thyroid axis: a re-evaluation

Atrial fibrillation is by far the most common important
cardiac rhythm disturbance in general practice and a fre-
quent reason for hospital referral. Cardiologists are com-
fortable with most aspects of patient evaluation in atrial
fibrillation and with management strategies. But is mea-
surement of serum total thyroxine (T4) and/or triiodothy-
ronine (T3) sufficient to exclude hyperthyroidism in the
clinically euthyroid patient?

It has long been known that reduced activity of the 5'-
deiodinase enzyme' caused by non-thyroidal illness, such
as heart failure, reduces peripheral formation of T3 and
increases the formation of metabolically inactive reverse
T3, which is not detected by the radioenzymatic assay for
total T3. Drugs such as ,B blockers and corticosteroids
reduce T3 in a similar way; corticosteroids also reduce
both T4 and T3 through a pituitary effect and aspirin and
non-steroidal agents reduce T4 and T3 by displacing thy-
roid hormones from their plasma protein-binding sites.
Furthermore, T3 concentrations fall with increasing age
over 65 yet most reference ranges are derived from healthy
young volunteers. The incidence of atrial fibrillation in
overt hyperthyroidism ranges from 14% to 30% and
increases with age.34 In hyperthyroid patients with atrial
fibrillation, T3 concentrations may be within the reference
range.5

Measurement ofT4 alone is also unsatisfactory because
a few patients present with T3 thyrotoxicosis, particularly if
they have been treated for hyperthyroidism or have a
nodular goitre or an autonomous thyroid nodule.

For these reasons measurement ofT4 and T3 is insuffi-
cient as a screening test for the diagnosis of hyperthy-
roidism when cardiovascular symptoms predominate. The
sensitive assays for thyrotrophin (TSH) that are now
widely available67 allow low but normal TSH concentra-
tions (> 0 1 mU/l) to be distinguished from subnormal
(< 0.1 mU/l) or absent concentrations (< 0.01 mU/l)
caused by suppression of TSH secretion. These assays
have largely replaced the earlier thyrotrophin-releasing
hormone (TRH) stimulation test.8 The TSH-producing
cells of the anterior pituitary are sensitive to minor
changes in circulating thyroid hormones and absent or
subnormal TSH concentrations may be found in hyper-
thyroid patients in whom the T3 and T4 concentrations
are higher than normal for the individual but within or at
the upper end of the accepted reference range.5 Thus
screening thyroid function tests to exclude occult hyper-
thyroidism as the cause of atrial fibrillation should include
total or free T3 and T4 and high sensitivity TSH measure-
ments.

Serum sex hormone binding globulin (SHBG) is
increased in hyperthyroidism and may help in the diagno-
sis in patients with low concentrations of TSH. SHBG
does not seem to fall with intercurrent illness but is
affected by liver disease, some drugs, and gonadal dys-
function and may be less useful in elderly men than in
women.9 About 50% of patients with suppressed TSH
have increases in SHBG, and in the presence of atrial fib-
rillation this may reflect the effects of thyroid hormone
excess on the liver.10

Treatment of hyperthyroidism causing atrial fibrillation
with specific antithyroid agents allows about 60% of
patients to revert spontaneously to sustained sinus
rhythm. As with other causes of atrial fibrillation, the main
determinant of reversion seems to be the duration of atrial
fibrillation." DC cardioversion to sustained sinus rhythm
is successful in just under half of the remaining group.
Similar conversion rates to sinus rhythm appear possible
after antithyroid treatment for isolated suppression of the
pituitary-thyroid axis.5 The frequency of reversion to sinus
rhythm is greater in those patients who become hypothy-
roid with six months of radioiodine treatment, presumably
reflecting more rapid control of the hyperthyroid state by
use of larger doses of radioiodine rather than a feature of
the hypothyroid state per se which of course usually
requires longterm thyroid hormone replacement.'2
The sensitivity of TSH to small changes in T4 and T3

raises the question whether the pituitary is a uniquely sen-
sitive target organ or whether changes indicative of exces-
sive thyroid hormone production are measurable
elsewhere. Doses of thyroxine that suppress TSH secre-
tion increase nocturnal heart rate, change indices of ven-
tricular contractile performance, increase urinary sodium
excretion and serum enzyme activity from liver and muscle,
decrease serum cholesterol, and increase bone resorp-
tion."-'6 All of these actions are similar to but less marked
than those in overt hyperthyroidism. Although a retro-
spective study found no increase in morbidity or mortality
in thyroxine-treated patients with a low TSH,'7 it is rea-
sonable to postulate that long term adverse effects can fol-
low isolated suppression of the pituitary-thyroid axis.
An interesting recent study suggests that low TSH is

also a risk factor for later development of atrial fibrilla-
tion.18 2007 clinically euthyroid subjects from the
Framingham Heart Study who were over 60 years and in
sinus rhythm were followed to determine the frequency of
atrial fibrillation over the next 10 years. The cumulative
incidence of atrial fibrillation was 28% among 61 subjects
with low TSH (< 0 1 mU per litre) and 11% among 1576
subjects with normal values. Overt hyperthyroidism (but
not atrial fibrillation) subsequently developed in two peo-
plle with low TSH and one with normal TSH. After
adjustment for other known risk factors, the relative risk of
atrial fibrillation in the subjects with low TSH was 3-1
(95% confidence interval 1-7 to 5 5). Two thirds (59%) of
the low TSH subjects were being treated with thyroxine
replacement therapy, however, excluding these subjects
had little effect on the relative risk of atrial fibrillation
associated with low TSH. The mean (SD)T4 concentra-
tion was slightly higher in the low TSH group (1 15 (31)
nmol/l versus 94 (22) nmol/l) but was within the normal
range in 84% of those not on thyroxine replacement and
was not correlated with the subsequent occurrence of
atrial fibrillation.
Thus it appears that subclinical hyperthyroidism (low

TSH and normal T4 and T3), present over may years, is
associated with long term adverse consequences for sev-
eral organs, particularly the heart. The condition, how-
ever, may be transient'9 and progression to overt
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