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Atherosclerosis is the world’s leading cause of death [1].
Much, but not all, is known about atherosclerosis devel-
opment. Classical modifiable risk factors include diabetes
mellitus, hypertension, hyperlipidemia, and smoking, while
other important risk factors include abdominal obesity,
excessive alcohol intake, lack of fruit and vegetable intake,
and psychosocial factors [2].

The suggestion that thyroid function may be related to
atherosclerosis is not new [3]. There is general agreement
that overt hypothyroidism promotes cardiovascular disease,
including atherosclerosis. Mechanisms through which
decreased thyroid hormone concentrations lead to athero-
sclerosis include elevated low-density lipoprotein choles-
terol, diastolic hypertension, heightened coagulability, and
actions on vascular smooth muscle [3]. However, much
debate continues whether subclinical hypothyroidism sim-
ilarly leads to increased cardiovascular events. A very large
meta-analysis of previous studies suggested modestly
increased risk with subclinical hypothyroidism [4],
although there was significant heterogeneity of the results
among the studies included. The meta-analysis also found
that by age, the youngest patients had the most positive
hazard ratio estimate, but statistical significance was not
reached, likely because of small subgroup numbers [4].
Interestingly, a recent paper reported increased cardiovas-
cular events in younger (<70 years) but not older
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(>70 years) patients with subclinical hypothyroidism [5].
This is interesting because subclinical hypothyroidism in
some older individuals may not be pathologic, and is less
likely to be due to autoimmune thyroid disease [6].

Some authors hypothesize that autoimmune thyroid
disease per se may play a role in atherosclerosis develop-
ment. Biochemically, it has been reported that Hashimoto’s
thyroiditis causing subclinical hypothyroidism is associated
with low-grade inflammation as measured by high-sensi-
tivity C-reactive protein and interleukin-6 levels, and is
linked to endothelial dysfunction [7]. That systemic low-
grade inflammation has been demonstrated in Hashimoto’s
thyroiditis is not surprising given that peripheral (as
opposed to simply intra-thyroidal) activation of the
immune system in Hashimoto’s thyroiditis patients has also
been reported [8]. At the organ level, another report
showed that arterial stiffness, but not carotid intima-medial
thickness (CIMT), was increased in euthyroid Hashimoto’s
thyroiditis patients compared to controls [9]. Ciccone et al.
[10] investigated overweight and obese euthyroid patients,
finding that CIMT was indeed increased in patients with
Hashimoto’s thyroiditis, compared to those without. At the
population level, in a retrospective study, Nyirenda et al.
[11] found that Scottish patients with Hashimoto’s thy-
roiditis over (but not under) the age of 50 years had more
hospitalizations for cardiovascular disease than controls.
Furthermore, using nationwide Swedish linked data regis-
tries, Zoller et al. [12] recently reported that patients hos-
pitalized with Hashimoto’s thyroiditis (and numerous other
autoimmune disorders) subsequently had higher rates of
coronary heart disease and stroke [13].

In this issue of Endocrine, Topaloglu et al. [14] add
further evidence to the debate. This study recruited 48
euthyroid premenopaual women with Hashimoto’s thy-
roiditis and compared them to 18 controls with respect to
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CIMT, cardiovascular risk factors, and metabolic parame-
ters. The authors found that Hashimoto’s thyroiditis
patients displayed greater CIMT than controls, and that
Hashimoto’s thyroiditis patients had higher body mass
index, although body mass index did not independently
impact on CIMT in linear regression analysis.

The work is an interesting “proof of concept” study, and
should prompt further investigation. However, some words
of caution are required. The study is small with relatively
few controls that might not be truly representative of the
wider community, and chance could account for the find-
ings. This is important given that CIMT was not associated
with euthyroid Hashimoto’s thyroiditis in another small
study [9]. Similarly, inadvertent selection bias could
account for the characteristics of the Hashimoto’s thy-
roiditis patients. If overweight but euthyroid women sought
evaluation for thyroid disorders more frequently than those
of normal body weight, the result would be a higher pro-
portion of overweight women attending the Endocrinology
clinic. Under this scenario, the Hashimoto’s thyroiditis
group could have higher metabolic risk unrelated to their
autoimmune thyroid disease. We should be particularly
aware of this possibility given another small study did not
find a relationship between Hashimoto’s thyroiditis and
body weight in their overall cohort of euthyroid Hashim-
oto’s thyroiditis, although in that study euthyroid Ha-
shimoto’s thyroiditis patients did have slightly higher low-
density lipoprotein cholesterol concentrations than controls
[15]. The small sample size also hampers full evaluation of
the relationships between known cardiovascular risk fac-
tors, Hashimoto’s thyroiditis, and CIMT. Finally, the sub-
jects had low overall cardiovascular risk and CIMT was
well within normal limits; it is not clear that any potential
relationship between CIMT and Hashimoto’s thyroiditis
can be generalized to other patient groups, or that the
statistically significant increase in CIMT seen in Hashim-
oto’s thyroiditis patients would lead to actual increased
cardiovascular events.

Further studies with biochemical and imaging surrogates
of cardiovascular disease will be useful to inform potential
mechanisms of autoimmune thyroid disease influencing
atherosclerosis development. Final proof of a role for
autoimmune thyroid disease in atherosclerosis would
require large, well-designed, prospective studies assessing
specific cardiovascular endpoints. These confirmatory
studies should address whether abnormal thyroid function
or autoimmunity itself was important, and would also need
to account for how autoimmune thyroid disease influenced
known causal pathways for atherosclerosis, given that
current risk factors account for a high proportion of car-
diovascular disease [2].

If most cardiovascular events are attributable to known
risk factors, does it matter whether there is also an

association with autoimmune thyroid disease? The answer
is yes. A causal relationship between autoimmune thyroid
disease and atherosclerosis (even if mediated through tra-
ditional risk factors) would likely be an indication for
therapy to prevent autoimmune thyroid disease. At least
one potential agent has been identified and undergone
promising initial animal studies [16]. It is, therefore,
imperative that future high-quality evidence confirms or
refutes that autoimmune thyroid disease is a risk factor for
atherosclerosis. The current report by Topaloglu et al. [14]
reinforces this need.
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