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Hypertension Patients Need a Closer Look?
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Thyroid hormone exerts numerous
effects on the cardiovascular system
through a number of mechanisms
including direct effects on the heart
and via interactions with the autonom-
ic nervous system, vascular bed, and
endothelium.! A wealth of observational
data supports a link between pulmo-
nary hypertension (PH) and thyroid
disease.”” In the largest reported series,
Li and colleagues found a prevalence of
thyroid disease to be 24% in PH patients
(n=356) as compared to 15% in age- and
sex-matched controls (n=698).* This
finding was further validated by the Reg-
istry to Evaluate Early and Long-term
PAH Disease Management (REVEAL),
which reported comorbid thyroid disease
in 21.6% of 2525 PH patients.® Across
these studies, hypothyroidism was the
predominant thyroid abnormality and
prevalence was highest in patients with
World Health Organization (WHO)
Group 1 pulmonary hypertension (pul-
monary arterial hypertension [PAH]).
Hyperthyroidism has also been associ-
ated with PH. Numerous case reports
describe new-onset PH, often severe, in
the setting of Graves' disease or multi-
nodular goiter-induced hyperthyroid-
ism.” In the majority of these cases PH
improves or resolves with treatment of
hyperthyroidism. Initiation of prostanoid
therapy has also been reported to precede
development of thyrotoxicosis and goiter
formation, possibly due to direct effects
of the medication on thyroid tissue.®
The exact mechanisms for the rela-
tionship between thyroid disease and
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PH remain poorly understood. Bad-
esch and colleagues hypothesized that
autoimmunity may play a causative role
in the development of both conditions.”
This conjecture is supported by a high
incidence of autoimmune thyroid disease
in idiopathic PAH. In fact, Chu et al
diagnosed autoimmune thyroid disease
in half of patients with PAH in a small
prospective observational study.* Oth-

er postulated mechanisms include the
direct effects of thyroid hormone on the
cardiovascular and endothelial systems.
In hyperthyroidism, cardiac output is
raised through increases in both heart
rate and contractility. Thyroid hor-

mone also decreases peripheral vascular
resistance and mean arterial pressure
through direct effects on vascular smooth
muscle, leading to activation of the re-
nin-angiotensin-aldosterone system and
increased sodium absorption and blood
volume. Hyperthyroidism also can reduce
production of pulmonary vasodilators
including nitric oxide and prostacyclin,
and increase pulmonary vasoconstrictors
including endothelin-1.” In hypothyroid-
ism, low thyroid hormone levels result in
increased systemic vascular resistance and
decreased cardiac contractility, leading to
increased pulmonary venous pressures.'
Hypothyroidism also causes vascular in-
flammation, which may promote angiop-
roliferation in the pulmonary vasculature
leading to development of PAH.

While the prevalence and mechanisms
for a link between thyroid disease and
PH are interesting, what clinicians really
care about is how it affects their pa-
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tients. The best data to date come from
a retrospective analysis of 1756 patients
by Richter and colleagues.”’ They
found that in patients with idiopathic
PAH, both abnormally high and low
thyroid-stimulating hormone (TSH)
levels were associated with an increased
risk for death. Similarly, in patients
with PAH or chronic thromboembolic
pulmonary hypertension (CTEPH), low
free T3 levels were associated with in-
creased mortality." These results, while
intriguing, should be interpreted with
caution as retrospective study design
precludes any firm conclusion regarding
a causal relationship between thyroid
function testing (T'FT) or treatment of
thyroid disease and outcomes.

As one can see from the above data,
we still have much to learn about the
association between thyroid disease
and PH. Given what we do know, how
should clinicians approach evaluation
and treatment of thyroid disease in this
patient population? To our knowledge,
there are no guidelines regarding a rec-
ommended approach to screening and
treatment of thyroid disease in PH. At
our center, we obtain TFTs at the initial
evaluation of all patients being evaluated
for PH. Patients with normal TFTs and
no history of thyroid disease contin-
ue to get yearly screening with TSH.
Additionally, TFTs are obtained if any
clinical signs or symptoms of either hy-
pothyroidism (cold intolerance, weight
gain, marked fatigue) or hyperthy-
roidism (tachycardia, heat intolerance,
tremor, arrhythmias) develop. Given
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the possible causal relationship between
prostanoids and hyperthyroidism, we
also repeat TEF'Ts 3 months after initia-
tion of therapy. In patients with known
thyroid disease on replacement therapy,
TFTs are checked every 6 months.
Treatment of thyroid disease does
not differ from the approach in patients
without PH. In the case of hypothy-
roidism, thyroid replacement therapy is
initiated in consultation with endocri-

nology colleagues. As with other cardiac
conditions, conservative dosing up front

with gradual uptitration is prudent to
avoid iatrogenic hyperthyroidism. The
decision to treat subclinical hypothy-

roidism, defined as a normal free T4 but

an elevated TSH, remains a matter of
debate. Given the association of ele-
vated TSH with increased mortality in
PH patients, closely monitored treat-
ment should be considered, especially
in symptomatic patients. We employ

an aggressive approach to treatment of
hyperthyroidism with standard treat-
ments including radioactive iodine and/
or antithyroid medication.
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In summary, epidemiologic data

point to a link between PH and thyroid
disorders. Numerous mechanisms make

this relationship biologically plausi-

ble. The limited data available suggest
that abnormal thyroid function may be

associated with adverse outcomes in

PH patients. Based on currently avail-

able information, we suggest that PH
centers develop a standardized approach

to screening for thyroid disease in PH
patients. Particular vigilance is warrant-

ed in patients on prostanoid therapy, as
this class of drugs has direct effects on
the thyroid gland.
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