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Abstract—The article describes clinical manifestations of subclinical hypothyroidism in the elderly, as well as
the current diagnostic criteria and approaches to its treatment in the patients of the elderly age group.
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Demographic changes in contemporary society are
characterized by longer adult lifespans and a higher
proportion of elderly people in the total population.
Subclinical hypothyroidism is one of the most fre-
quently diagnosed thyroid diseases in the elderly and the
older age group of patients. The progressive aging of the
population will lead in the future to higher occurrence
rates and more frequent new cases of hypothyroidism
and other thyroid-related pathologies.

Subclinical hypothyroidism (SH) is a laboratory
phenomenon in which a normal level of thyroid hor-
mones is diagnosed in combination with moderately
elevated thyroid hormone (TTH) levels. This is due to
the fact that even a small decrease in the level of free
T4 leads to a multifold increase in the level of TTH (by
the feedback principle) [11, 13]. SH is encountered
more frequently than the manifest hypothyroidism in
both the general population and the elderly [22].
D.A. Bemben et al. [19] detected SH in 14.6% of
females and in 15.4% of males aged 60—97.

In the absence of treatment for one year, in 5—15%
of persones SH transitions into real hypothyroidism,
and this occurs especially faster in the presence of
antithyroid antibodies (4 years in 80% of persons aged
over 65) [6]. In some cases, SH may be of a transient
character in elderly patients, and the TTH level may
spontaneously normalize in 37.4% of cases [24]. If SH
is diagnosed, analysis of the TTH level is repeated in
3—6 months to exclude the transient character of
changes or a laboratory error.

The causes for SH in the elderly are the same as for
manifest hypothyroidism. Those are mainly autoim-
mune thyroidism (AIT) and surgeries on the thyroid
or radiotherapy. The increasing trend in the occur-
rence of hypothyroidism with aging is usually
explained by the argument that AIT leads to the
destruction of the thyroid many years after its onset
[13]. The development of SH in the elderly may also be
caused by the administration of various preparations

with antithyroid action (amiodarone, lithium prepara-
tions, interferon-o, et al.).

Diagnostics

Certain shifts take place in the thyroid status during
the physiological conditions of aging. T4 secretion
decreases with aging, and its metabolism and clear-
ance simultaneously slow down; finally, the serum
concentration of T4 does not change significantly. The
T3 level gradually decreases in some older patients;
however, there are grounds to associate this fact with
the development of a different nonthyroid pathology
(the low T 3 syndrome) rather than with thyroid hypo-
function. It is only at older ages that the T3 level nat-
urally decreases, which is probably due to the arrest of
peripheral conversion of iodine thyrodines. The
described changes are, against expectations, unac-
companied by an elevation in the TTH content; more-
over, even the opposite trend can be observed,
although the average TTH level does not fall outside
the reference range. Thus, the standard criteria for the
functional state of the thyroid can also be considered
to be informative in the elderly.

Laboratory investigations of the blood serum levels
of TTH and thyroid hormones are the main tests in the
diagnostics of thyroid hypofunction. The main focus
is placed on testing TTH by high-sensitive methods
and free T4. The tests for total T4 have no diagnostic
value, since its level depends on the content of trans-
porter proteins. It is also inexpedient to test the T3
level, since the peripheral conversion of T4 to T3 is
accelerated in hypothyroidism and the T 3 serum level
may be normal due to this circumstance [1, 10].

Clinical Picture

The term “subclinical” presupposes the absence of
clinical manifestations. Nevertheless, SH may be
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accompanied by a group of changes characteristic of
manifest hypothyroidism.

The brain is very sensitive to a thyroid hormone
deficiency. Despite the absence of clinical signs of
hypothyroidism in SH, the emotional sphere is sus-
ceptible since the levels of intellectual workability and
attention decrease [7, 11, 17]. Intellectual disorders
and anxious-depressive syndrome are the earliest
manifestations of SH in patients with AIT, which are
undistinguishable from those in manifest hypothy-
roidism. Mental disorders, sometimes reaching a state
of expressed depression, are observed in nearly 50% of
SH patients [29, 30]. As has been shown in a study, SH
was diagnosed in 50% of cases in patients with refrac-
tory depression [32]. The mechanisms underlying the
effect of thyroid hormones on the psychological status
have not so far been studied. Many authors believe
that SH is not so much an independent cause of the
development of depression as a factor able to decrease
the threshold for developing depressive states.

A group of neurological symptoms may be more
expressed in SH patients than in those with more
severe forms of the disease. Nonspecific manifesta-
tions, such as a headache, neurosis-like syndrome,
and mild levels of irritability are encountered in
patients with SH more frequently. Despite their mild
course, neurological disorders may worsen the quality
of life in patients [9].

The anxious-depressive state cannot always be
removed by substitutive therapy with L-thyroxin. Dis-
orders in the emotional state persist in one-third of
patients with SH and manifest hypothyroidism,
despite reaching a normal TTH level [12].

SH may lead to the development of nonobvious
and predominantly sensitive polyneuropathy, primar-
ily, with the affection of upper limbs with signs of tun-
nel syndromes. The clinical picture may include pains,
paresthesia, and numbness that is more expressed in
hands [9].

At the same time, some studies have shown that SH
does not lead to disorders in everyday activity or the
development of cognitive disturbances and depression
in elderly people aged over 65 [23, 34].

The effect of thyroid hormones on the activity of
the cardiovascular system is very high. Triiodothy-
ronine (T3) decreases the total peripheral vascular
resistance, which produces reflective positive chrono-
tropic and inotropic effects. As a result of its direct
relaxing action on smooth muscle cells and the
increase in the nitric oxide synthesis in endothelial
cells, the average blood pressure (BP) and diastolic
blood pressure (DBP) decrease (after loading the left
ventricle [20]. Thus, T3 increases cardiac output, as a
result of a significant decrease (reaching even 50% of the
initial level) in the peripheral vascular resistance, on the
one hand, and an increase in the venous outflow towards
the heart, on the other hand. The cardiac output may
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decrease and the vascular resistance may increase in
hypothyroidism, leading to elevated DBP [2, 3].

The association of SH and arterial hypertension
(AH) has been shown in a series of studies [39]. We
should note that some studies described in the litera-
ture have failed to report any associations between the
presence of SH in patients and AH [25]. Nevertheless,
the meta-analysis of seven crossover studies by Chi-
nese researchers in 2010 on the effect of SH on BP has
demonstrated that SH is associated with elevated lev-
els of both systolic BP and DBP [21]. Two Norwegian
(Tromso and HUNT) studies have revealed that an
increase in the TTH level even within the normal val-
ues is associated with elevated BP [16, 31].

The age of patients may probably affect the expres-
siveness of SH-characteristic cardiovascular shifts. In
young women (20—40 years of age) SH is associated with
disorders in the global and segmented diastolic function
and elasticity of arteries. Cardiovascular and metabolic
disorders in persons of older ages (40—50 years) are less
frequently manifested, and the role of SH as a factor of
cardiovascular risk seems less significant [8].

Dyslipidemia in SH has an atherogenic nature.
Major studies have shown that dyslipoproteinemia
associated with hypothyroidism increases the risk of
developing atherosclerosis, ischemic heart disease
(IHD), and myocardial infarction [16, 40].

SH in patients with IHD and a stable stenocardia of
tension is associated with a more severe course of the
disease and is manifested in a significantly higher
DBP, occurrences of episodes with painful and pain-
less ischemia with a long decrease in the ST segment
and the number of episodes of painful ischemia with a
long decrease in the ST segment, and a longer dura-
tion of episodes with painful and painless ischemia
with a decrease in the ST segment, as well as with reli-
ably lower left ventricle ejection fraction and tolerance
for physical loads [14].

Elevated TTH levels, as compared to the reference
values, are more frequently recorded in patients with
severe multivascular lesions of coronary arteries [4].

A series of studies have demonstrated that the tol-
erance for physical loads in the group of patients with
IHD and SH decreases. Levothyroxine therapy in
patients with an initial TTH level exceeding or equal to
10 TU/L resulted in a 26.7% decrease in the objective
manifestations of dyspnea during a 6-minute test of
walking and more frequent ECG criteria for ischemia
in the left ventricular myocardium (by 6.8%) [15]. A
presence of SH in patients with diabetes mellitus 11
serves as an additional factor for the risk of endothelial
dysfunction [5].

Major studies have demonstrated that SH is associ-
ated with an increased risk of developing IHD, myo-
cardial infarction, and chronic cardiac insufficiency
(CCI) [35].

At the same time, SH in very old patients (85—89 years)
is unaccompanied by cognitive disorders, depression,
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and decrease in everyday physical activity. Moreover,
SH in this age category of patients was associated with
a lower level of mortality [28, 37]. G. Atzmon et al.
(2009) showed that a higher level of TTH is recorded
in long-livers and suggested that longevity was associ-
ated with an elevated TTH level [18]; R.T. de Jongh
et al. have also shown in their work that SH was unac-
companied by a mortality increase among elderly
patients [23]. Therefore, physicians should probably
avoid prescribing a substitutive therapy with levothyrox-
ine for patients aged over 85 years in whom the TTH level
is within the interval of 4—10 pU/mL [27].

Thus, hypothyroidism may affect the formation
and development of cardiovascular diseases already at
its early (subclinical stage). However, the expediency
of treatment of SH in elderly patients has so far
remained a controversial topic, especially if the level of
TTH does not exceed 10 IU/L. It is not completely
clear, on the one hand, whether this expediency may dis-
tort the distant prognosis for patients with an already
realized risk of IHD, but, on the other hand, whether
clinically significant hypothyroidism can develop in
elderly patients (in particular, aged over 70) with SH
without IHD during their remaining lifetime [13].

The results of reviewed randomized placebo-con-
trolled studies dedicated to the assessment of the effi-
ciency demonstrated by substitutive therapy with thy-
roxine in SH patients have shown that levothyroxine
therapy did not produce any significant effect on the
symptoms of hypothyroidism, the quality of life, the
lipid content in the blood serum in such patients, or their
cardiovascular morbidity and mortality, as compared
with patients from the group taking a placebo. At the
same time, the authors performing the analysis noted
that there were confirmations that some parameters of
diastolic function in the SH patients taking the substitu-
tive levothyroxine therapy improved [26, 33, 38].

The discovered associations of SH and IHD in the
elderly should be interpreted rather as an argument in
favor of a substitutive therapy for SH in younger ages
to counteract the development of atherosclerosis. For
example, recent studies have shown that, whereas
levothyroxine therapy in patients aged 40—70 with SH
characterized by a mildly elevated TTH level decreases
the risk of developing cardiovascular diseases, such data
have not been confirmed for patients aged over 70 [36].

Treatment

Thus, the decision about substitutive levothyroxine
therapy should be taken individually for elderly
patients with TTH outside the reference values and
below 10 IU/L. The requirement for levothyroxine in
patients with SH is significantly lower and usually
accounts for 25—75 ug, depending on the initial TTH
level. When the decision about a substitutive therapy is
made, a full dose should not be prescribed immedi-
ately, but titration should be started with a dose of
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12.5—25 ug/day [10]. We should also remember that,
apart from a potential hazard of worsening the course
of IHD, an overdose of L-4 may also lead to a reduc-
tion in the mineral density of bone tissue, an increased
risk of fractures, and the development of atrial fibrilla-
tions [10]. In practice, the question of SH treatment in
elderly patients with a TTH level of 4—10 IU/L is
answered in a majority of cases rather negatively [13].

CONCLUSION

Subclinical hypothyroidism is frequently encoun-
tered in the elderly. The data on its pathological signif-
icance, screening expediency, and substitutive
levothyroxine therapy in the elderly are controversial.
It is necessary to include many additional factors, such
as concurrent cardiovascular diseases, in prescribing
any therapies for the treatment of subclinical hypothy-
roidism in elderly patients.
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