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Can long-term bisoprolol therapy trigger hypothyroidism?
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Bisoprolol is a selective betal-blocker medication
utilized for the management of hypertension, congestive
heart failure, and chronic stable angina. Its administration
is associated with a reduction in morbidity and mortality
following myocardial infarction, as well as a decreased risk
of stroke and coronary artery disease in individuals with
heart conditions. !> Bisoprolol, along with other selective
Betal-blockers, can lead to negative impacts on the heart’s
contractions and rate. As a result, bisoprolol diminishes
the oxygen demand of myocardial cells, alleviating the
workload on the heart and subsequently contributing to a
reduction in morbidity and mortality rates after a myocardial
infarction.? Considering the data indicating that prolonged
use of beta blockers influences serum levels of T4, T3,
and rT3 in euthyroid patients suffering from ischemic
heart disease,’ it is pertinent to inquire whether long-term
beta blocker therapy may trigger hypothyroidism in these
individuals. In this context, we present a case involving a
male patient who was diagnosed with ischemic heart disease
and later developed hypothyroidism following prolonged
treatment with bisoprolol.

A 68-year-old Yemeni man from Hadhramout
Governorate with a known case of ischemic heart disease
(IHD) on the following medications: Bisoprolol S5mg,
Atorvastatin 20 mg and aspirin 100 mg for 6 years,
presented to the outpatient clinic for medical fitness
to do tooth extraction. History taking revealed no new
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complaint except toothache. His clinical examination was
unremarkable except for severe bradycardia with a heart
rate of 32 beats per minute. Routine blood tests, including
a complete blood count, blood urea, and random blood
glucose levels, were found to be within normal limits.
A 12-lead electrocardiogram revealed significant sinus
bradycardia, with no evidence of inferior myocardial
infarction (Figure 1).

The preliminary assessment indicated that the sinus
bradycardia was likely a result of bisoprolol administration.
A transthoracic echocardiogram revealed normal findings.
To exclude alternative causes of sinus bradycardia, a
thyroid function test (TFT) was performed. The results
demonstrated a significantly elevated TSH level and a
low FT4, which are indicative of primary hypothyroidism.
Thyroid ultrasound was normal with negative anti-
thyroperoxidase antibodies. Upon further inquiry regarding
any prior thyroid conditions or related symptoms, the patient
reported no history of thyroid disease; however, he noted
cold intolerance over the last two months. A subsequent
clinical examination revealed a delayed ankle reflex. The
patient was subsequently admitted to the hospital. The
dosage of bisoprolol was gradually reduced, and treatment
with 50 microgram levothyroxine tablets was commenced.
Upon discharge, the patient was in stable condition,
exhibiting a heart rate of 68 beats per minute.

Some studies showed that that prolonged treatment with
atenolol, alprenolol, and metoprolol leads to a significant
reduction in serum triiodothyronine (T3) levels, primarily
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through the inhibition of 5’-monodeiodinase, the enzyme
responsible for converting thyroxine (T4) into the more
biologically active T3.3* Although the impact of prolonged
bisoprolol treatment on serum T3 levels has not been
thoroughly studied, it is logical to assume that it could
lead to a comparable result. Consequently it is pertinent to
inquire whether long-term bisoprolol therapy may trigger
hypothyroidism in these individuals. Our patient developed
hypothyroidism after almost 6 years of bisoprolol treatment.
Howeyver, it remains unclear whether this association is
coincidental or causal. Our patient had not undergone
prior investigation for thyroid dysfunction; therefore, we
hypothesized that the patient may have had subclinical
hypothyroidism that progressed to overt hypothyroidism
following prolonged treatment with bisoprolol.

This case carries significant clinical implications. It
underscores that sinus bradycardia, which can occur as an
adverse effect of bisoprolol, may obscure the presence of
hypothyroidism. Therefore, it is prudent to consider the
possibility of hypothyroidism in patients with a history of
ischemic heart disease who experience severe bradycardia
while on bisoprolol therapy. Could long-term bisoprolol
therapy be considered a triggering factor for hypothyroidism

?
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Figure 1: Showssinus bradycardia
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