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Abstract
Subclinical Hypothyroidism (SCH) is defined as a raised level of serum TSH level in the presence of normal circulating free
thyroid hormones. SCH is a highly prevalent condition displaying some peculiarities, both in terms of the diagnostic and
therapeutic approach, when specific population and/or concomitant diseases are taken into account. The debate upon whether
LT4 therapy should be initiated or not in patients with SCH is a long lasting one and still it remains controversial. Current
evidence supports the concept that the clinical consequences of SCH may be profoundly different in relation to several
patient-specific characteristics. Aim of the present review is to provide updated indications for SCH treatment in specific
clinical settings. These will include the management of SCH in obese and diabetic patients, in pregnant women, and in
specific age groups. Treatment modalities, including LT4 doses and recommended follow-up strategy will also be discussed.
In the era of “precision medicine” the decision to-treat-not-to-treat SCH should be individualized taking into account risks
and beneficial outcomes of LT4 therapy. With this in mind, we reviewed the most relevant studies in the recent literature in
order to provide evidence for or against LT4 replacement therapy for SCH in specific clinical settings.
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Introduction

Subclinical hypothyroidism (SCH) is a biochemical condition
characterized by elevated serum thyrotropin (TSH) levels in
association with free thyroxine (FT4) and free tri-
iodothyronine (FT3) concentrations within the population
reference range [1]. Because several clinical conditions could
induce a transient increase in serum TSH level, the diagnosis
of SCH usually needs a second measurement of TSH and FT4
after 2–3 months to confirm the diagnosis [2]. The conditions
responsible for a transient increase of serum TSH level in the
presence of normal free T4 concentration include: the
recovery phase from nonthyroidal illness or from subacute
thyroiditis, low compliance to levothyroxine treatment and
drug-induced thyroid dysfunction (such as amiodarone and

lithium), and macro-thyrotropin [3]. According to compre-
hensive epidemiological surveys performed in Europe and in
the United States, the incidence of SCH ranges from 4 to
10%, the corresponding prevalence being around 5–10%
[4, 5]. SCH more frequently occurs in Caucasian women and
elderly people living in iodine sufficient areas [2]. In the
majority of patients, SCH is a mild condition characterized by
TSH serum levels lower than 10mU/L. The prevalence of
TSH concentrations higher than 10mU/L is about 10% [6].
American and European guidelines define SCH as mild, when
TSH levels are lower than or equal to 10mUI/L [2, 7]. In mild
SCH, spontaneous normalization of TSH may occur in
20–50% of cases [2]. Patients with higher serum levels of
TSH, antibodies to thyroid peroxidase (AbTPO), low-normal
FT4 levels, and diffuse hypoechogenicity of the thyroid on
US have a 2–6% risk per year of progressing to overt
hypothyroidism [8]. A prospective study investigated patients
with SCH being diagnosed after repeated measurements of
serum TSH and TPOAb and by thyroid US pattern. It was
found that an initial serum level of TSH >8mIU/L, the pre-
sence of thyroiditis (as assessed by positive TPOAb or US
pattern) predicted the need for LT4 therapy due to a pro-
gression rate to hypothyroidism of ∼4% per year [9]. In this
study an initial serum TSH >8mUI/L was the most important
predictor of progression to clinical dysfunction. In areas of
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iodine sufficiency, the main cause of permanent SCH is
chronic autoimmune thyroiditis (CAT), a condition char-
acterized by infiltration of the thyroid with sensitized T
lymphocytes and serologically by circulating thyroid auto-
antibodies. CAT is 5–10 times more common in women than
in men, its prevalence increasing with age and in subjects with
other autoimmune disease [6]. Other causes of SCH include
previous 131-I therapy or hemithyroidectomy, and under-
treatment of overt hypothyroidism or excessive dose of
antithyroid drugs for hyperthyroidism. A mild serum TSH
elevation is frequently observed in elderly subjects. However,
there is a general consensus that this mild TSH increase
represents a consequence of normal aging rather than a true
thyroid dysfunction [7, 10]. Cancer therapy with tyrosine
kinase inhibitors is significantly associated with thyroid dys-
function and SCH, due to direct toxicity on follicular cells,
increased thyroid hormone clearance, thyroid vascular bed
regression, and impaired iodide uptake [11]. Antitumor
treatment with immune checkpoint inhibitors may also pro-
duce thyroid dysfunction [12].

Diagnosis

The diagnosis of SCH requires assays for serum TSH and
FT4. Confirmatory thyroid function tests should be per-
formed within 2–3 months. The finding of circulating
thyroid autoantibodies (AbTPO and/or antithyroglobulin
antibodies -AbTG), and/or the demonstration of an hypoe-
choic pattern of the gland at US supports the diagnosis of
CAT [13]. The typical US pattern may be present before the
appearance of circulating thyroid autoantibodies and in
serum-negative CAT [14].

Rationale for thyroid hormone treatment

Thyroid hormone replacement therapy with levothyroxine
(LT4) has been the “gold standard” for the treatment of overt
and SCH for more than 60 years. Theoretically, using lio-
thyronine (T3) or combined LT4/liothyronine in the treat-
ment of hypothyroidism might offer advantages. Actually,
there is no clear-cut evidence to support this therapeutic
choice in the majority of hypothyroid patients. With a few
differences among international guidelines, LT4 treatment
for SCH is indicated, when serum TSH levels are higher
than 10 mIU/L and in subjects with milder TSH elevation,
who complain of hypothyroid symptoms [2, 7, 10].

Symptoms

Although many patients with SCH are asymptomatic, sev-
eral nonspecific complains characterize the condition. The

most frequently reported ones are fatigue, muscle weakness,
depressed mood, decline in memory and cognition, cold
intolerance, and (moderate) weight gain [2]. The symptoms’
severity is not always strictly correlated with the degree of
TSH elevation [15]. The effect of LT4 treatment on SCH-
related symptoms remains controversial, limited evidence
existing from RCTs. According to ETA and ATA guide-
lines [2, 7] a trial with LT4 replacement therapy should be
considered in AbTPO-positive SCH patients younger than
65 years complaining of hypothyroid symptoms. However,
a recent systematic review and meta-analysis of RCTs in
nonpregnant adults with SCH found no effect of LT4
therapy on thyroid-related symptoms [16]. As pointed out
by Razvi et al. [17], the results of this meta-analysis may be
flawed by an overall effect size derived from the inclusion
of a double-blind, randomized, and placebo-controlled
study involving subjects older than 65 years with persist-
ing SCH (TSH levels 4.60–19.99 mIU/L). Independently
from serum TSH levels, no consistent beneficial effect of
LT4 treatment on thyroid-related symptoms was found in
this study of elderly people [18]. Similar results were
reported by RTCs involving younger SCH patients, an
improvement of tiredness representing the main exception
[19]. A recent systematic review also indicates that thyroid
hormone therapy does not produce clinically relevant ben-
efits on quality of life or thyroid-related symptoms,
including depressive symptoms and fatigue [20].

Progression to overt hypothyroidism

Although up to 46% of SCH patients having mild elevations
of TSH usually normalize their thyroid tests within 2 years
[21], a progression to overt hypothyroidism has been
observed, with a rate of 2–6% per year. This progressive
deterioration of thyroid function supports the rationale for
thyroid hormone treatment, also considering the association
between overt hypothyroidism and several disease risk
factors.

Dyslipidemia

Thyroid hormones are involved in lipid synthesis, mobili-
zation, and degradation. Thus, dyslipidemia commonly
occurs in overt hypothyroidism and results in an increased
risk for cardiovascular (CV) atherosclerotic disease [7].
Several observational studies addressed the relationship
between SCH and dyslipidemia, but results were hetero-
geneous [22]. Early epidemiological data pointed to a
positive association between raised serum TSH levels and
dyslipidemia [4], but this was subsequently confirmed only
in women, and particularly in the elderly ones [23]. The
effect of LT4 treatment on lipid profile in SCH patients is
also debated since years. Early studies on this topic, both

28 Endocrine (2019) 66:27–34



observational and RTCs, reported conflicting results [24].
Recently, two meta-analysis including randomized placebo-
controlled trials [24, 25] analyzed the relationship between
LT4 treatment and lipid profile. Pooling data from 5 to 12
pertinent papers, respectively, the two meta-analysis
showed that, compared with placebo, LT4 treatment sig-
nificantly improved total and LDL cholesterol serum levels
in SCH patients. No significant effect on serum triglycerides
and HDL cholesterol emerged. Although in the meta-
analysis by Li et al. [24] the favorable effect of LT4
administration on total and LDL cholesterol faded after
6 months of treatment, it is important to emphasize that
even a mild decline in total and LDL cholesterol might
significantly prevent atherosclerosis, coronary artery dis-
ease, and stroke.

Cardiovascular system

Thyroid hormones have direct genomic and nongenomic
effects on the heart and blood vessels. Thus, even mild
alteration of thyroid status may cause CV changes,
including impaired left ventricular (LV) diastolic function at
rest and LV systolic dysfunction during exercise [26]. SCH
was also associated with increased vascular resistance and
arterial stiffness, endothelial dysfunction, and athero-
sclerosis [26]. Prospective and observational studies repor-
ted an association between SCH and increased risk of heart
failure (HF), both in patients with [27] and without [28]
previous CV diseases. These data support the concept that
SCH is an independent risk factor for the onset, progression,
and worsening of HF. A recent meta-analysis showed that
SCH can increase the risk of all-cause mortality, cardiac
death, and/or hospital admission in HF patients [29]. These
findings were recently confirmed in a large prospective
cohort of patients with preexisting HF. SCH (TSH ≥7 mIU/
L) was associated with a greater than threefold risk of HF
severity, atrial fibrillation, and composite end point of
ventricular assist device placement [30]. Even in patients
without a preexisting HF, those with a serum TSH ranging
from 7.0 to 9.9 mIU/L and, more significantly, those with a
serum TSH greater than 10 mIU/L had a higher risk for
developing a low ejection fraction, compared with euthyr-
oid subjects [31, 32].

Lipid abnormalities; vascular dysfunction; and changes
in homocysteine, high-sensitive C-reactive protein, and
coagulation parameters, often but not consistently
observed in SCH, could increase the risk for coronary
heart disease (CHD) in these patients. Indeed, endogenous
SCH was reported to be associated with ischemic heart
disease and related mortality [33]. A 2017 meta-analysis,
which included recent studies (from 2010 onwards), found
that in patients with mean age <65 years SCH are sig-
nificantly associated with increased risk of CHD and

cardiovascular mortality. This association was not evident
in SCH patients older than 80 years [34]. Intervention
studies demonstrate a normalization of several cardiac
function parameters in LT4-replaced patients with SCH.
Treatment with LT4 prevented the progressive LV dys-
function and improved systolic and diastolic function,
systemic vascular resistance and endothelial function [26].
In a retrospective observational study, LT4 treatment
reduced the risk of fatal and nonfatal CHD events in SCH
patients aged 40–70 years [35].

On the other hand, a recent Danish cohort study found no
association between LT4 treatment and improved risk of
myocardial infarction and mortality, with the relevant
exception of younger patients in whom a marginal protec-
tive effect on all-cause mortality was evident [36]. In the
same study, LT4 treatment produced no benefit on estab-
lished cardiovascular disease [37]. A recent double-blind,
randomized, and placebo-controlled trial involving SCH
patients older than 65 years also failed to show a positive
effect of LT4 treatment on the occurrence of serious car-
diovascular events, such as atrial fibrillation and HF [18]. It
should be considered that the study was underpowered to
detect a significant difference in terms of cardiovascular
events between the two study groups. Taken together, these
data do not provide conclusive evidence for a positive effect
of LT4 treatment on long-term cardiovascular outcomes.
Future large prospective multicenter studies are needed to
assess the possible usefulness of thyroid hormone admin-
istration on cardiovascular disease in SCH patients and/or to
identify the subgroups of patients who might benefit from
replacement treatment.

Special populations

Obese people

Obesity, and morbid obesity in particular, is frequently
associated with a raised serum level of TSH. Thus, early
studies concluded that SCH is highly prevalent (20–25%) in
obese patients. More recent studies support the concept that
this raised serum TSH is rather a consequence of obesity
and that, by itself, cannot be considered as diagnostic of
SCH, unless a coexistent autoimmune thyroiditis can be
demonstrated [38]. No study so far addressed the issue of
whether this hyperthyrotropinemia of obesity might benefit
of LT4 treatment. On the other hand, once a diagnosis of
autoimmune SCH is supported by evidence of circulating
TPOAb and/or TgAb, LT4 treatment should be considered.
Usually, the replacement LT4 dose is lower in obese
patients than that predicted by their body weight due to the
fact lean mass, rather than fact mass, is a major predictor of
thyroid hormone requirements [38].
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Patients with Type 1 and Type 2 diabetes

Thyroid dysfunction is more prevalent in patients with Type
1 (T1) and Type 2 (T2) diabetes mellitus (DM). SCH is
highly prevalent in T1MD patients, due to the clustering of
autoimmune diseases, and its incidence increases with dis-
ease duration [39]. Patients with T2DM also carry a nearly
double risk for SCH as compared with healthy controls, but
the reasons for this association are not fully understood
[39]. In view of the previously reported considerations, the
possible role of associated obesity in patients with T2DM
should be taken into account in the diagnostic workup. As
recently reviewed, SCH is often associated with poor con-
trol of diabetes [36]. Both the ETA and ATA clinical
guidelines recommend LT4 treatment in SCH in patients
with diabetes, when TSH serum levels exceed the cut off of
10 mIU/L [2, 7]. Although prospective studies assessing the
potential benefits of LT4 treatment in patients with milder
TSH elevations are not available, the notion that SCH is
associated with insulin resistance and dyslipidemia would
support this option [39]). Prevention of overt hypothyroid-
ism is also an issue to recommend LT4 treatment in SCH
patients with DM. Progression from subclinical to overt
hypothyroidism was reported to occur more frequently in
patients with T2DM, and especially in affected women [40].
A further issue supporting LT4 treatment regards the risk
for statin-induced myopathy, which was reported to be
higher in patients with coexistent SCH and DM [41].
Having a completely normal thyroid function could provide
additional therapeutic benefits through a reduction of fasting
insulin and an improved insulin sensitivity [39]. When
treating diabetic patients with LT4 for SCH, it is important
to remember that the concomitant administration of met-
formin was reported to produce a TSH-lowering effect.
Thus, titration of LT4 on serum TSH level alone might be
misleading [42].

Pregnant women

Although, trimester-specific reference intervals for TSH
would be required in order to render a diagnosis of SCH in
pregnancy, this still appears to be a goal rather than a rea-
lity, although in the US most laboratories do have trimester-
specific ranges. In this instance, the latest ATA guidelines
recommend that the upper limit of the normal range in
pregnancy should be calculated by subtracting ~0.5 mIU/L
from the nonpregnant TSH reference range, thus obtaining a
4.0 mIU/L cut off for most commonly used assays [43].
Based on this new TSH threshold, the prevalence of SCH is
estimated to be between 3 and 5% of pregnant women [40].
Observational studies reported that SCH would be asso-
ciated with increased rates of both maternal and fetal
complications [43]. However, the issue of treating SCH in

pregnant women remains a controversial one, since inter-
vention trials failed to document benefits of LT4 treatment
on pregnancy outcome [44], even if some limitations of
these trials were highlighted in the accompanying editorial
[45]. The above considerations mainly account for the fact
that a consensus on whether SCH should be treated in all
pregnant women has not yet been reached. According to the
most recent clinical guidelines on thyroid dysfunction in
pregnancy, SCH in pregnant women should be treated in all
cases when thyroid Ab are positive. Although the recom-
mendation was based on low-quality evidence, it was
advised that in the presence of negative tests for thyroid Ab,
LT4 treatment should be always performed in those patients
whose serum TSH is >10 mIU/L, while it could be con-
sidered for lower degrees of TSH elevation [40]. The latter
recommendation was recently questioned [46] mainly based
upon two arguments: (i) SCH may result from serum-
negative autoimmune thyroiditis [14]; (ii) false negative
tests for thyroid Ab may occur in pregnant women due to
the physiological immune-suppression of pregnancy. As a
final consideration, there is general consensus that once
SCH is found in pregnant women a starting dose of 50 mcg/
d is typically required for effective treatment of most SCH
patients [40].

Children

CAT may be responsible for SCH in the pediatric age.
However, in some children the etiology of SCH cannot be
identified, being these children referred to as having idio-
pathic SCH. The prevalence of SCH in children and ado-
lescents is estimated to be <2%, a definitely lower figure
compared with other age groups [47, 48]. SCH is reported at
higher prevalence in specific pediatric populations including
children with Turner syndrome (TS), Down’s syndrome
(DS), Williams syndrome, celiac disease, cystic fibrosis,
chronic renal failure, and taking antiseizure medications
[49]. Apart from these conditions, the issue of congenital
hypothyroidism, which is not object of the present article,
should also be mentioned. The question of whether SCH in
children should be treated or not is still debated [48]. A
major concern regarding the decision to treat with
LT4 stems from the fact that, once started, LT4 therapy is
generally maintained for many years or even lifelong, which
makes it relevant to assess the real need for treatment.
Spontaneous reversion to euthyroidism, which mainly
occurs in children with idiopathic/mild SCH, as well as the
risk of progression to overt hypothyroidism are major issues
in the decision to treat [50]. Biochemical and clinical
aspects upon which the decision to treat should be based
include baseline TSH and cause of SCH. Baseline serum
TSH level is the most reliable predictor of future thyroid
function in children with SCH, an higher than 10 mIU/L
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level indicating a greater risk of progressing to overt
hypothyroidism [49, 51]. The etiology of SCH is also
important, because longitudinal studies indicated that chil-
dren with idiopathic SCH display a negligible risk for
progression to overt hypothyroidism. Compared with
adults, a more rapid and severe deterioration of thyroid
function was observed in SCH children with CAT [49, 51].
From these data stems the recommendation to treat children
with SCH and a serum TSH level above 10 mIU/L, mainly
when they are diagnosed with CAT [51]. The need for
treating SCH children with lower degrees of TSH elevation
is still debated [51]. This is because children with mild
SCH, were left untreated, did not show, throughout a 2- to
5-year follow-up period, growth retardation, increase in
body mass index, bone maturation defects, and cognitive
dysfunction [47]. SCH children with either TS or DS
deserve special consideration, because their thyroid function
more frequently deteriorates [50]. Similarly, the presence of
SCH in children with celiac disease would be associated
with a more aggressive course of the disease [49]. Mild
alterations in the lipid profile (i.e., low HDL cholesterol and
high triglyceride/HDL-C ratio), possibly associated with a
higher atherogenic risk, have been reported in SCH chil-
dren, thus making an argument for LT4 treatment [52].
Thus, LT4 should be always initiated in SCH children with
TS, DS or other associated autoimmune conditions, and
when metabolic abnormalities are present [47, 49, 51, 52].
LT4 replacement would not be indicated in children with
idiopathic and mild (TSH <10 mIU/L) SCH [48, 49, 51]. If
a decision to only observe is taken, clinical symptoms
assessment and thyroid function tests should be checked
every 6 months, in order to identify those children who
might benefit from treatment [47, 49, 51]. (1). After 2 years
with stable thyroid function tests, less strict thyroid sur-
veillance would be adequate [47, 51].

Elderly/frailty subjects

The number of elderly people is increasing worldwide leading
to an increased prevalence of frailty, an independent geriatric
syndrome [53]. Based on data from the Danish-Thyroid-
Diseases registry, older people showed threefold to fourfold
higher incidence rates of hypothyroidism than young adults,
with SCH being the most prevalent condition [54]. The first
concept to be considered in elderly patients with SCH is that,
in the thyroid disease-free population, the TSH distribution
curve shifts to higher levels with increasing age. This obser-
vation implies that age-specific reference ranges for TSH
should be used in elderly patients [55]. Studies in the elderly
failed to demonstrate a clear associations between SCH and
lipid alterations and/or increased CV risk [55]. As indicated
by two meta-analyses, SCH plays a dual role depending on
the age at which it develops: an increased risk of adverse CV

outcomes is observed in patients younger than 65 years, but
not in the older ones [19, 56]. More importantly, the Leiden
Study reported a prolonged life span in elderly people having
a raised serum TSH level [57], even if other studies failed to
clearly confirm this observation [58]. Thus, while the need for
treating overt hypothyroidism in the elderly is not questioned,
the potential benefits of LT4 treatment for SCH is still highly
controversial. Also, preventing a long-term progression to
overt hypothyroidism is not a relevant argument for treatment
in elderly patients. In this regard, Gussekloo et al. found that,
during a 3-year follow-up period, >50% of elderly (≥85-year-
old) patients with SCH spontaneously normalized their thyr-
oid function, while none progressed to overt disease [57]. A
Japanese study in an elderly population with SCH reported
similar findings, in that 50% of patients normalized their
serum TSH and only 7% progressed to overt hypothyroidism
over a 4.2-year observation period. Noteworthy, however, is
that recovery from SCH did not occur in patients with a
baseline serum TSH level >8mIU/L [8]. SCH is also less
symptomatic in elderly patients, who often complain of
nonspecific symptoms unrelated to thyroid dysfunction [59].
These symptoms, according to the recent, controlled and
randomized TRUST trial, do not revert with LT4 therapy
[18]. In the elderly, treatment with LT4 also failed to improve
cognitive function and mood, and to produce statistically
significant benefits in the prevention of cardiovascular events
[58]. When frail old people are considered, the guidance for
prescriptions in frail adults indicate that LT4 therapy should,
in almost all cases, be prescribed or maintained to cure overt
hypothyroidism [60]. No definite recommendation is given
regarding SCH [60]. In general, the decision to treat-or-not-to-
treat elderly patients with SCH should not rely on clinical
symptoms and must always consider the risk of over-
treatment, due to its harmful repercussions in old, frail
patients [58]. Indeed, the prevalence of LT4 overtreatment
increases with age, as well as the risk of bone and CV
complications, the latter being exemplified by atrial fibrilla-
tion [55, 58, 59]. As proposed by Cooper et al. [55, 58, 59];
and in line with the recent European-Thyroid-Association
(ETA) guidelines [2], the decision to treat elderly patients
with SCH should be individualized and based upon the
degree of TSH elevation (usually a >10mIU/L TSH is
required), patient’s age and life expectancy, potentially asso-
ciated risk factors, and comorbid conditions [2]. In old
patients with milder TSH elevation (<10mIU/L) a wait-and-
see approach with close monitoring of thyroid function is
warranted [2]. Once the decision to treat has been made,
lower doses of LT4 are required in elderly patients owing to
the age-dependent decrease in thyroid hormone requirements
and the increase in LT4 half-life [2, 58]. Both the ETA and
the ATA guidelines agree with the ‘start-low, go-slow’’
recommendation in elderly and frail patients recommending a
starting dose of 12.5–25 μg/day (ETA) [2]. LT4 should be
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progressively increased by 12.5–25 μg daily every 4–8 weeks
and TSH should be targeted to 4–6mIU/L in persons older
than 70–80 years [2, 10]. To make the issue even more
controversial, a recent study reported that the mortality rate of
old patients having a “normal TSH level (0.5 and 5.0mIU/
L)”, while on LT4 for hypothyroidism was lower than that of
patients with a TSH between 5.0 and 10.0mIU/L [61].

Concluding remarks

In conclusion, the main message of the present review is
that, as clearly indicated in guidelines from professional
societies and expert opinions, SCH represents an hetero-
genous clinical condition. The different clinical settings, in
which SCH may be encountered, stress the need for dif-
ferent diagnostic and therapeutic decisions. Indeed, the
presence of SCH, as assessed by a raised serum TSH,
should be regarded differently according to patient’s clin-
ical status. Concomitant diseases including obesity, dia-
betes, cardiovascular diseases, dyslipidemia, as well as
anthropometric factors such as age or physiological con-
dition as pregnancy, all profoundly impact the decision
making process on whether treat or not to treat SCH.
Furthermore, even when a decision to treat is made, the
appropriate LT4 dose and follow-up strategies should be
individualized. The issue is further complicated by the well
established notion that the normal range for TSH is more
dynamic than previously thought. As a final consideration,
it should be highlighted that the debate on treating or not
treating SCH is a long lasting one, and perhaps, one of the
most controversial issue in endocrine clinical practice.
With this in mind, the final message of the present review,
is that, based on current knowledge of SCH and its
potential clinical significance, the diagnostic steps, the
therapeutic decision, and the modality of clinical surveil-
lance of treated and untreated patients displaying a raised
serum level of TSH should always be personalized.
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