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stopped. Age-specific local reference ranges for serum TSH 
should be considered in order to establish a diagnosis of SCH 
in older people. The oldest old subjects (>80–85 years) with 
elevated serum TSH  ≤ 10 mU/l should be carefully followed 
with a wait-and-see strategy, generally avoiding hormonal 
treatment. If the decision is to treat SCH, then oral  L -thyrox-
ine, administered daily, is the treatment of choice. The serum 
TSH should be re-checked 2 months after starting  L -thyrox-
ine therapy, and dosage adjustments made accordingly. The 
aim for most adults should be to reach a stable serum TSH in 
the lower half of the reference range (0.4–2.5 mU/l). Once 
patients with SCH are commenced on  L -thyroxine treatment, 
then serum TSH should be monitored at least annually there-
after.  © 2013 European Thyroid Association
 Published by S. Karger AG, Basel 

  Introduction 

 Subclinical hypothyroidism (SCH) is defined as a state 
of increased serum thyroid-stimulating hormone (TSH) 
levels, with circulating thyroxine (T 4 ) and tri-iodothyro-
nine (T 3 ) concentrations within the population reference 

 Key Words 

 Subclinical hypothyroidism · Thyrotropin ·  L -Thyroxine · 
Vascular risk · Cognition · Management  

 Abstract 

 Subclinical hypothyroidism (SCH) should be considered in 
two categories according to the elevation in serum thyroid-
stimulating hormone (TSH) level: mildly increased TSH levels 
(4.0–10.0 mU/l) and more severely increased TSH value (>10 
mU/l). An initially raised serum TSH, with FT 4  within refer-
ence range, should be investigated with a repeat measure-
ment of both serum TSH and FT 4 , along with thyroid peroxi-
dase antibodies, preferably after a 2- to 3-month interval. 
Even in the absence of symptoms, replacement therapy with 
 L -thyroxine is recommended for younger patients (<65–70 
years) with serum TSH >10 mU/l. In younger SCH patients 
(serum TSH <10 mU/l) with symptoms suggestive of hypo-
thyroidism, a trial of  L -thyroxine replacement therapy should 
be considered. For such patients who have been started on 
 L -thyroxine for symptoms attributed to SCH, response to 
treatment should be reviewed 3 or 4 months after a serum 
TSH within reference range is reached. If there is no improve-
ment in symptoms,  L -thyroxine therapy should generally be 
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range. The incidence of SCH varies between 4 and 10% 
depending upon the gender, age and population studied 
 [1, 2] . The consequences of SCH are variable at several 
levels and may depend on the duration and the degree of 
elevation of the serum TSH. However, a number of im-
portant questions about SCH remain, including whether 
it increases cardiovascular (CV) risk or mortality, wheth-
er it negatively influences metabolic parameters and 
whether it should be treated with  L -thyroxine  [3] .

  These open questions have prompted the European 
Thyroid Association (ETA) to form a task force with the 
aim of drawing up guidelines on the management of SCH 
in adults. A specific guideline on the management of SCH 
in children and in pregnancy will be prepared separately 
and these subjects are not covered in this guidance. Simi-
larly, interpretation of elevated serum TSH while taking 
amiodarone is not covered in this guideline. Population 
screening for hypothyroidism was also considered a sep-
arate issue and is not covered by this guideline.

  Methods 

 The Executive Committee of the ETA and the Guideline Board 
nominated a Task Force for the development of guidelines on the 
management of SCH. The Task Force had no commercial support 
and the members declared no conflict of interest. A list of all per-
tinent topics related to SCH was created and the members pro-
ceeded to a complete review of the literature, carrying out a sys-
tematic PubMed and Medline search for original and review arti-
cles published from 1970 through March 2013. For our Medline 

search, we entered in various combinations the terms thyrotropin 
(TSH),  L -thyroxine, SCH, goitre, replacement therapy, CV risk, 
heart, dyslipidaemia, diabetes, obesity, mental health, quality of 
life, drugs. The guidelines were constructed based on the best sci-
entific evidence and the skills of the Task Force, and where avail-
able data derived from randomised clinical trials rather than from 
observational studies has been selected. For recommendations, the 
GRADE system is employed which has recently been applied to 
other guidelines issued by the ETA and American Thyroid Asso-
ciation, this therefore enables alignment of part of the recommen-
dations with those of other guidelines  [4, 5] . The quality of the 
literature concerning each aspect of the statement was graded as 
high (randomised controlled trial (RCT) evidence – level 1); mod-
erate (intervention short of RCT or large observational studies – 
level 2), or low quality (case series, case reports, expert opinion – 
level 3) using modified GRADE criteria  [4, 5] . The strength of each 
statement was classified as strong (S – a recommendation) or weak 
(W – a suggestion), depending upon the clinical significance and 
weight of opinion favouring the statement. Strong recommenda-
tions are clinically important best practice and will be applied to 
most patients in most circumstances, whereas weak statements 
should be considered by the clinician and will be applicable best 
practice only to certain patients or in certain circumstances ( fig. 1 ).

  Diagnosis of Subclinical Hypothyroidism 

 Investigation of Raised Serum TSH  
 The population prevalence of SCH amounts to ap-

proximately 5–10%, being more frequent in women and 
with increasing prevalence with advancing age  [1, 2, 6–8] . 
SCH is also more frequent in individuals of white Cauca-
sian origin and in iodine-sufficient regions  [6, 8] . SCH is 

Observe and
repeat TFT in

6 months

Serum
TSH <10

Consider LT4 if
clear symptoms of
hypothyroidism or
high vascular risk

Serum
TSH 10

Observe and
repeat TFT in

6 months

3-Month trial of
LT4, then assess

response to
treatment

Treat with
LT4

Serum
TSH <10

Hypothyroid
symptoms?*

Age 70 Age >70

Serum
TSH 10

YesNo

  Fig. 1.  Suggested management algorithm. 
Initial management of persistent subclin-
ical hypothyroidism in non-pregnant 
adults: persistent subclinical hypothyroid-
ism describes patients with elevated serum 
TSH and within reference range serum FT 4  
on two occasions separated by at least 3 
months. This algorithm is meant as a guide 
and clinicians are expected to use their dis-
cretion and judgement in interpreting the 
age threshold around 70 years.  *  Depend-
ing on circumstances, individuals with goi-
tre, dyslipidaemia, and diabetes may also 
be considered for treatment, along with 
those with planning pregnancy in the near 
future. 
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generally classified in two categories according to serum 
TSH level: mildly increased TSH levels (4.0–10.0 mU/l) 
and more severely increased serum TSH concentrations 
(>10.0 mU/l)  [9, 10] . The former, milder condition con-
stitutes around 90% of SCH cases on a population level 
 [6, 7] . However, since an array of factors has been shown 
to lead to transient abnormalities of serum TSH, investi-
gation of raised TSH requires repeated measurements to 
establish a firm diagnosis. In particular, both healthy in-
dividuals and those with SCH have a circadian fluctuation 
in serum TSH concentration, with a nadir in the early 
afternoon and approximately 30% higher concentrations 
being present during the evening and night  [11, 12] . It has 
been demonstrated that the degree of variation in serum 
TSH was lower in SCH than in euthyroid controls, but 
rises as serum TSH concentrations increased  [13] . Thus, 
several tests, ideally on blood drawn at the same time of 
day, are needed to establish a representative baseline for 
serum TSH  [13] . In addition, measurement of serum FT 4  
is necessary to rule out overt hypothyroidism. Although 
the reference range for serum TSH in the general adult 
population is between 0.4 and 4.0 mU/l, TSH concentra-
tions in a healthy individual have a much smaller varia-
tion over time, approximating to a third of the reference 
interval  [14] . This can be conceptualised as an individu-
al’s ‘TSH setpoint’. Furthermore, follow-up of individuals 
using sequential TSH measurements over long periods of 
time shows a tendency for the TSH setpoint to increase a 
little with advancing age  [15] .

  Aetiologically, most cases of persistent SCH are due to 
autoimmune thyroiditis (AIT); however, germline loss of 
function mutations in the TSH receptor account for a 
small proportion of cases  [16] . In addition, transient el-
evations of TSH may occur in numerous circumstances, 
such as subacute or painless thyroiditis, following with-
drawal of  L -thyroxine, during recovery from a significant 
non-thyroidal illness and during treatment with various 
drugs (e.g. lithium, amiodarone)  [17] . Furthermore, there 
is a widening of the reference range for serum TSH with 
increasing age, such that a mild TSH elevation (4.0–7.0 
mU/l) in the elderly (>80 years old) should be considered 
as a physiological adaptation to aging  [18, 19] . Measure-
ment of bio-inactive isoforms of TSH may also explain 
higher values of TSH in some individuals  [20] . Further-
more, the nocturnal peak of serum TSH may be delayed 
in night shift working, those with irregular sleep patterns, 
following vigorous exercise, and in mood disorders/de-
pression. Since TSH levels correlate with BMI and mark-
ers of insulin resistance, serum TSH concentrations >3.5 
mU/l are also common in obesity  [21] . Thus, identifica-

tion of a transient increase of serum TSH is important 
and can be achieved by conducting repeated measure-
ments of TSH. However, it is advantageous to wait for 
resolution of transient illness before repeating the serum 
TSH measurement; a 2- to 3-month interval from the ini-
tial finding of a raised TSH being reasonable.

  Thyroid Antibody Testing 
 Since chronic AIT, which is the most common cause 

of SCH, is marked by the presence of circulating antithy-
roid peroxidase antibodies (TPOAb), and/or antithyro-
globulin antibodies (TgAb), measurement of serum thy-
roid autoantibodies will allow a firm aetiological diagno-
sis of AIT to be established. TPOAb are the most sensitive 
serological test for thyroid autoimmunity in SCH  [22]  
and provide valuable information as to the rate of pro-
gression to overt hypothyroidism, which occurs most 
rapidly in patients with positive TPOAb (4.3% per year) 
as compared to those with negative TPOAb (2.6% per 
year)  [23] . Serum concentrations of TPO-Ab may wane 
over time, but repeated antibody measurements do not 
enhance the monitoring of individual SCH patients  [24] . 
Serum TPOAb determination is useful in patients with 
goitre or with other autoimmune diseases to diagnose 
AIT, as well as in patients with elevated serum TSH to 
identify the cause  [17, 25] .

  Imaging and Additional Testing Modalities 
 A significant proportion of otherwise healthy people 

have asymptomatic chronic AIT, and 8% of women (10% 
of women >55 years of age) and 3% of men have SCH. In 
about 20% of SCH patients, TPOAb and/or TgAb anti-
bodies are not detected. However, a hypoechoic or an in-
homogeneous thyroid echo pattern at ultrasound (US) 
may be present before circulating autoantibodies and 
provide early evidence for thyroid autoimmunity  [26] . 
While aspiration cytology is the most sensitive method 
for diagnosing AIT, a non-invasive examination by US 
also constitutes a reliable diagnostic tool  [26] . Neverthe-
less, unless there are additional clinical indications, such 
as goitre, US is not routinely required in the management 
of SCH.

  Recommendations 
 (1) There are two categories of SCH according to the 

elevation in serum TSH level: mildly increased TSH levels 
(4.0–10.0 mU/l), and more severely increased TSH value 
(>10 mU/l). 2S

  (2) An initial raised serum TSH with FT 4  within refer-
ence range should be investigated with a repeat measure-
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ment of both serum TSH and FT 4 , along with thyroid per-
oxidase antibodies, preferably after a 2- to 3-month inter-
val. 2S

  (3) Individuals found to have positive antithyroid per-
oxidase or thyroglobulin antibodies, and/or those with a 
hypoechoic or an inhomogeneous echo pattern on thy-
roid US should have serum TSH measured. 2S

  Who to Treat/Who to Observe: Younger Adults 

(<65–70 Years) 

 Symptoms of Hypothyroidism 
 Despite the clear biochemical pattern suggestive of 

mild hypothyroidism, few patients with SCH have typical 
hypothyroid symptoms. The only large study to system-
atically investigate symptoms in patients with overt and 
SCH as compared to euthyroid controls is the Colorado 
Thyroid Disease Prevalence Study  [1] . This large ques-
tionnaire-based study in 25,862 subjects reported a small 
but significant difference in symptoms between euthy-
roid and subclinical hypothyroid patients. The main 
problems reported were drier skin, poorer memory, slow-
er thinking, weaker muscles, greater tiredness, more mus-
cle cramps, more feeling cold, deeper and hoarser voice, 
puffier eyes and more constipation in SCH  [1] . The 
Tromsö study compared symptoms in 154 controls and 
89 SCH subjects with a TSH between 3.5 and 10.0 mU/l 
using a similar panel of questions  [27] . Tiredness, but 
none of the other symptoms, was significantly different 
between the groups  [27] . However, a meta-analysis of 
seven randomised studies (including 163 treated SCH pa-
tients) performed up to 2007 showed, on aggregate, no 
evidence for improvement of symptoms with  L -thyroxine 
treatment of SCH  [28] . The best evidence that interven-
tion with  L -thyroxine may impact on symptoms is pro-
vided by a randomised, cross-over study under either 100 
μg  L -thyroxine or placebo in 100 subjects with a mean 
TSH of 6.6 mU/l  [29] . Using the ThySC questionnaire, a 
15-item questionnaire for hypothyroid symptoms, there 
was a significant improvement in tiredness during  L -thy-
roxine treatment compared to placebo  [29] . Other large 
studies that investigated symptoms in more elderly sub-
jects did not find significant differences between symp-
toms in euthyroid controls and patients with SCH  [30] . 
Therefore, most patients with SCH have few or no hypo-
thyroid symptoms that are attributable to SCH. However, 
if tiredness is present, then there is high-quality evidence 
from one study to suggest it may improve.

  Mood Disturbance/Mental Health 
 A prospective, placebo-controlled, experimental study 

of  L -thyroxine withdrawal in 19 women showed an im-
pairment of declarative and working memory, as well as 
motor learning during SCH  [31] . This was confirmed in 
two cross-sectional studies of 17 and 15 SCH subjects 
showing impairment in memory function and verbal flu-
ency  [32, 33] . Memory function was also improved in an 
open-label study of 17 SCH patients when  L -thyroxine 
was titrated to normalise TSH levels  [34] , and a similar, 
randomised Iranian study (n = 60) appears to confirm 
these data  [35] . However, investigating subjects with a 
TSH between 3.5 and 10 mU/l, Jorde et al.  [27]  could nei-
ther detect any differences in mood and cognitive func-
tion at baseline, nor any consistent response during care-
fully titrated  L -thyroxine replacement. Similarly, two 
larger studies of elderly subjects (>65 years; n = 164 from 
Korea and n = 94 from the UK) did not find any signifi-
cant improvements from  L -thyroxine using a battery of 
neurocognitive tests  [36, 37] . The inconsistent results of 
these different studies may be owing to differences in de-
sign, their relatively small size, the heterogeneous age 
groups recruited and large variety of neurocognitive tests 
used. There may also be important differences according 
to whether participants were preselected on the basis of 
their symptoms, or picked by biochemical screening of a 
population. Nevertheless, it seems probable that there is 
mild impairment of declarative memory, working mem-
ory, and mood in younger patients with SCH and that this 
improves with  L -thyroxine therapy in a proportion of 
SCH patients. The available data do not suggest that the 
same benefits of treatment of SCH extend to subjects over 
the age of 65 years.

  Goitre and Thyroid Cancer 
 SCH is modestly associated with goitre in adults, but 

the association is much stronger in children  [38] . The 
Whickham Survey assessed goitre size by palpation and 
showed no relation between simple goitre and abnormal 
biochemical findings during the 20 years of follow-up  [2] . 
Following hemithyroidectomy, a recent meta-analysis of 
32 studies shows that the risk for the development of hy-
pothyroidism is 22%  [39] .

  Increasing TSH levels even within the normal range are 
associated with an increased risk of thyroid cancer [re-
viewed in  40 ,  41] . This was first proposed in a cohort of 
1,500 subjects by Boelaert et al.  [42]  when studying the 
frequency of malignancy in patients with palpable nod-
ules by fine-needle aspiration and subsequently con-
firmed in stringent analyses by several groups  [40, 41] . 
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Studying 10,178 patients undergoing thyroid fine-needle 
aspiration with 942 thyroid nodules confirmed by histo-
logical evaluation, Fiore et al.  [43]  established a positive 
correlation between serum TSH levels and risk of thyroid 
malignancy. This relationship is discernible at all ages and 
also appears to be associated with the histological stage of 
the disease  [44, 45] . Correspondingly, the large study of 
27,914 patients showed that treatment with  L -thyroxine 
was associated with a lower risk of cancer  [43] . These data 
suggest that SCH, and even serum TSH variation within 
the normal range, may have a supportive role in the gen-
esis and progression of thyroid cancer. It is therefore a 
possible but unproven inference that treatment of nodular 
goitre with  L -thyroxine may protect against the develop-
ment of thyroid carcinomas. However, given the low fre-
quency of thyroid carcinoma and the slow development 
of these tumours, any prospective study to provide level 1 
evidence to support this contention will be very difficult.

  Obesity and Diabetes Mellitus 
 Experimentally induced acute weight gain has signifi-

cant effects on T 4  to T 3  conversion  [46] . A recent review 
of cohort studies of obese subjects suggests that serum 
TSH concentrations positively correlate with weight  [47, 
48] . Two longitudinal studies are of particular impor-
tance in supporting a significant positive association be-
tween increase in TSH levels and change in BMI  [49, 50] . 
One of these studies that stringently corrected for age, 
smoking habits and menopausal status indicated that for 
every unit increase in log TSH, there was 2.3 kg greater 
weight in females and 1.1 kg in men  [50] . Conversely, 
substantial weight loss appears to be associated with a de-
crease in TSH levels as shown in several studies in chil-
dren and adolescents, and also in adults following bariat-
ric procedures such as gastric banding or gastric bypass 
surgery  [51–54] . Currently there have been no ran-
domised trials of the impact of  L -thyroxine therapy in pa-
tients with obesity-related elevation of TSH serum levels. 
However, as observational studies are consistent in show-
ing that TSH levels revert to normal upon weight reduc-
tion  [51–54] , a causal relation between SCH and obesity 
is not anticipated.

  The prevalence of overt thyroid dysfunction in pa-
tients with type 1 diabetes mellitus is around 10%, and 
lesser manifestations such as SCH and raised serum thy-
roid autoantibody concentrations are found in up to 30% 
of females  [55–57] . This leads to the widespread recom-
mendation that thyroid function should be monitored on 
a yearly basis in patients with type 1 diabetes mellitus  [58, 
59] . If autoimmune Addison’s disease is present, the risk 

of subclinical or overt hypothyroidism is as high as 50% 
and this combination of disorders frequently co-exists 
with type 1 diabetes (known as the autoimmune poly-
glandular syndrome type 2)  [59, 60] . However, in the 
presence of untreated or inadequately replaced adrenal 
insufficiency, there is frequently an elevation in serum 
TSH, and any judgment about the possibility of SCH 
should be delayed by at least 4 weeks from the institution 
of adequate steroid replacement in such patients  [61] . 

  Hypothyroidism is associated with a significant de-
crease in insulin sensitivity, most likely owing to a com-
bination of effects including those on downregulation of 
plasma membrane glucose transporters and also direct 
effects on insulin secretion and clearance  [62–65] . There-
fore, overt hypothyroidism is, and by extension SCH 
may, be associated with insulin resistance and compo-
nents of the metabolic syndrome  [66] . In individuals with 
established type 2 diabetes mellitus, a change in glycaemic 
control could herald the onset of SCH or other thyroid 
problems  [67] . In such individuals, where there is a con-
temporaneous worsening of glycaemic control with onset 
of SCH, then a trial of  L -thyroxine is warranted, with the 
success judged by the endpoint of improved glycaemic 
control  [68] .

  Dyslipidaemia 
 Several observational studies investigated the relation-

ship between SCH and dyslipidaemia with heterogeneous 
results  [69–76] . A large epidemiologic study documented 
a positive relationship between serum TSH and dyslipid-
aemia, suggesting SCH as an intermediate state between 
euthyroidism and overt hypothyroidism in terms of lipid 
profile  [1] . Interestingly, the EPIC-Norfolk prospective 
study found significantly increased concentrations of se-
rum total cholesterol (TC), LDL cholesterol (LDLc) and 
triglyceride in SCH women only  [72] . Similarly, in a large 
cross-sectional study an increase of 1.0 mU/l in serum 
TSH was associated with an average rise in TC values of 
0.09 m M  in women  [77] , and a more recent report con-
firmed gender-related differences in the relationship be-
tween SCH and the lipid profile. In the latter study the 
impact of TSH elevation was substantially influenced by 
age, thus the effects of SCH on the serum lipid profile ap-
pears more pronounced in women and is also worse with 
increasing age  [69] . Two meta-analyses showed an overall 
beneficial effect of  L -thyroxine replacement on serum lip-
id levels in SCH patients  [78, 79] . In addition, several 
small, randomised, controlled trials confirmed a signifi-
cant reduction of both serum TC and LDLc values during 
 L -thyroxine therapy  [80–83] . In detail, Meier et al.  [81]  
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reported a reduction of serum TC by 0.24 mmol/l and of 
LDLc by 0.33 mmol/l after 12 months of  L -thyroxine re-
placement. However, the effect was most pronounced in 
patients with baseline serum TSH values >12 mU/l. Sim-
ilarly, Caraccio et al.  [82]  reported mean reductions in 
serum TC and LDLc concentrations of 0.47 and 0.41 
mmol/l, respectively, in a strictly selected group of pa-
tients (mainly premenopausal women) with Hashimoto’s 
thyroiditis and slightly elevated serum TSH level (<10 
mU/l). Interestingly, in a subsequent randomised, con-
trolled study from the same group  [83] ,  L -thyroxine re-
placement induced a significant improvement of both the 
lipoprotein profile and the carotid artery intima-media 
thickness: a widely recognised surrogate index of early 
atherosclerosis and CV events. Finally, in a recent ran-
domised, double-blind, cross-over study, including 100 
patients with stable SCH,  L -thyroxine treatment signifi-
cantly reduced serum TC and LDLc levels by 5.5 and 
7.3%, respectively  [29] . Data from men in the Helsinki 
Heart Study have shown that a decrease of 7% in LDLc 
concentrations was associated with 15% reduction in the 
incidence of CHD  [84] , suggesting that these are poten-
tially significant benefits.

  Cardiovascular System, Heart Failure and Ischaemic 
Heart Disease 
 SCH has been associated with functional cardiac ab-

normalities, such as left ventricular diastolic dysfunction, 
and reduced resting and exertional systolic function  [85–
88] . Vascular abnormalities, such as increased vascular 
resistance, arterial stiffness, endothelial dysfunction, and 
atherosclerosis, have been also described  [70, 83, 89–91] . 
Several interventional studies, some of which were ran-
domised and placebo-controlled, showed that restoration 
of euthyroidism by  L -thyroxine replacement therapy is 
able to improve most CV structural and functional sur-
rogate markers  [29, 83, 85, 86, 89] . However thus far, no 
randomised trial of  L -thyroxine treatment for SCH has 
been carried out with the endpoints of hard CV out-
comes. Although several surrogate markers for vascular 
disease appear to be favourably affected by  L -thyroxine 
treatment in SCH patients, it is too early to be confident 
that intervention with  L -thyroxine will lead to reversal of 
these vascular disease risks.

  Some prospective studies evaluated the possible rela-
tionship between SCH and the risk of heart failure (HF) 
onset and progression in various clinical settings  [88, 92, 
93] . The weight of evidence favours an increased risk of 
HF progression and events in SCH patients, although 
with different strength of association and, generally, for 

serum TSH values >10.0 mU/l  [94, 95] . In a large cohort 
of patients with previous CV risk, the persistence of ele-
vated serum TSH value was associated with an increased 
risk of HF events over 3 years of follow-up  [95] . In addi-
tion, SCH was independently associated with a greater 
likelihood of disease progression and a risk factor for in-
creased mortality in hospitalised patients with incident 
HF  [96] . Similarly, increased HF events were observed 
over a period of 12 years in SCH patients without previ-
ous CV risk  [97] . Thus, SCH may act both as an indepen-
dent risk factor for HF development and for progression 
to worsening HF  [88] . Accordingly, a meta-analysis of six 
large, prospective studies on community-dwelling sub-
jects confirmed that SCH patients with serum TSH >10 
mU/l had an age-independent increased rate of HF events 
 [92] . However, a very recent prospective study failed to 
demonstrate any association between SCH and a 10-year 
risk of HF events, although a trend for increased incident 
HF after 8 years of follow-up was observed in the case of 
patients with TSH >10 mU/l  [94] . 

  Several cohort studies have investigated the associa-
tion between SCH and coronary heart disease (CHD) 
events and mortality with conflicting results  [70, 71, 98–
103] . The initial analysis of the Whickham Survey  [101] , 
an early population-based study of community-dwelling 
individuals, found no association between autoimmune 
thyroid disease and CHD over 20 years of follow-up. 
However, a re-analysis of the data, looking specifically at 
individuals with SCH found an increase in CHD events 
and mortality, taking a more stringent definition of SCH 
and including subsequent  L -thyroxine replacement as co-
variate  [104] . In contrast, a survey of 3,233 community-
dwelling older individuals did not show a significant dif-
ference in the prevalence of CHD, stroke, or peripheral 
artery disease between SCH patients and euthyroid peo-
ple  [99] . However, three meta-analyses of the most rele-
vant prospective studies showed a positive association be-
tween SCH and CHD events and mortality  [105–107] . 
Accordingly, a large meta-analysis, in which individual 
data on more than 50,000 participants from 11 prospec-
tive cohorts were collected, demonstrated that CHD mor-
tality was increased in participants with serum TSH >7.0 
mU/l and that the risk of CHD events was significantly 
increased once serum was TSH >10 mU/l  [106] . Even if 
small clinical studies, some of which were randomised 
and placebo-controlled, showed that restoration of eu-
thyroidism by  L -thyroxine therapy improved surrogate 
indexes of cardiac and vascular function  [29, 85, 86] , no 
large controlled trials have been performed to evaluate 
the effect of thyroid hormone replacement in preventing 
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CV events and improving mortality. However, a recent 
real-life observational analysis of 4,500 SCH patients 
from the United Kingdom General Practitioner Research 
Database demonstrated that younger patients (<70 years) 
who were started on  L -thyroxine had lower CHD events 
over 8 years of follow-up  [108] . This suggests at least that 
 L -thyroxine treatment of SCH is safe in this patient group, 
and the results are consistent with a modest prognostic 
benefit from such therapy.

  Degree of TSH Elevation 
 SCH is generally classified in two categories according 

to serum TSH level: mildly increased TSH levels (4.0–10.0 
mU/l) and more severely increased serum TSH value (>10 
mU/l)  [109] . Most studies suggest that symptoms, mani-
festations and complications of SCH (including endothe-
lial, lipid and CV alterations) are related to the degree of 
TSH elevation  [105, 106, 110, 111] . A cross-sectional study 
on 1,101 individuals aged >65 years showed a significant-
ly higher prevalence of CHD only in SCH patients with the 
highest serum TSH level (>10 mU/l)  [100] . Similarly, in a 
large cohort of older people (5,316 subjects aged 70–82 
years), increased HF events were reported only in those 
with a serum TSH >10 mU/l  [95] . Moreover, as men-
tioned above, a large meta-analysis showed that the risk of 
CHD mortality and events increased with rising serum 
TSH concentrations, such that statistical significance was 
reached for CHD mortality only in patients with serum 
TSH >7 mU/l and for CV events once serum TSH was >10 
mU/l  [106] . These results did not change after careful ad-
justment for age, gender and traditional CV risk factors. 
A more recent meta-analysis of six prospective studies of 
community-dwelling older individuals (mean age 70 
years) confirmed that only patients with a serum TSH val-
ue >10 mU/l had an increased rate of HF  [92] . However, 
a large meta-analysis of 15 observational studies showed 
that only younger (<65 years) SCH patients had an in-
creased risk of CHD and CV mortality and an increased 
incidence (not prevalence) of CHD was found also in 
those with serum TSH value <10 mU/l  [107] . Similarly, a 
Danish cross-sectional study showed that SCH men 
younger than 50 years with serum TSH value <10 mU/l 
had an increased risk of CV disease  [112] . Moreover, in-
creased CHD events were found over 10 years of follow-
up in SCH men with mean age of 58.5 years and serum 
TSH <10 mU/l  [98]  and over 20 years of follow-up in a 
similar mixed-gender cohort  [71] .

  Despite some heterogeneity in the literature with re-
gard to the relationship between SCH and CV disease, the 
available data suggest that the dominant risk of mild se-

rum TSH elevation (<10 mU/l) is in younger subjects 
(aged <65 years). As observational studies are subject to 
several limitations, clinical decisions based only on these 
data should be made with great caution. Nonetheless, 
while awaiting results from randomised, placebo-con-
trolled trials, these results are useful to define a TSH 
threshold for considering  L -thyroxine replacement based 
on clinical outcomes.

  Recommendations 
 (4) In younger SCH patients (<65 years; serum TSH 

<10 mU/l) with symptoms suggestive of hypothyroidism, 
a trial of  L -thyroxine replacement therapy should be con-
sidered. 2W

  (5) There is limited evidence for improvement in men-
tal function with LT 4  treatment of SCH in younger indi-
viduals. 3W

  (6) Following hemithyroidectomy, persistent SCH 
should be treated with  L -thyroxine to normalise TSH lev-
els. 2S

  (7) Patients with persistent SCH and diffuse or nodu-
lar goitre should be treated with  L -thyroxine replacement 
with the aim of normalising serum TSH levels. 2W

  (8) There is no evidence for a favourable effect of  L -
thyroxine therapy on body weight in obese subjects with 
serum TSH levels <10 mU/l and normal FT 4  concentra-
tions. 3S

  (9) In patients with type 1 diabetes mellitus, serum 
TSH should be monitored, once yearly. 3S

  (10) In patients with type 2 diabetes mellitus and an 
unexplained change in glycaemic control, serum TSH 
and FT 4  should be measured. 3W

  (11)  L -Thyroxine therapy of SCH is able to reduce the 
levels of both total and LDL cholesterol, although nor-
malisation of serum lipids is seldom achieved. 2S

  (12) The effect of  L -thyroxine replacement on serum 
lipid concentrations is more pronounced in patients with 
pretreatment serum TSH value >10 mU/l. 1S

  (13) Even in the absence of symptoms, replacement 
therapy with  L -thyroxine is recommended for younger 
patients (<65 years) with serum TSH >10 mU/l. 2S

  Outcomes in Older People 

 The relationship between thyroid function and ageing 
was hypothesised many years ago, but its clinical impact 
has only been extensively evaluated for the last 20 years 
 [93] . Interpretation of information in older individuals 
is complicated by the inconsistent use of age criteria in 
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many studies. Thus, while there are clearly clinical and 
biological differences between younger and more elderly 
individuals with SCH, it is impossible to draw a robust 
chronological demarcation, although many studies have 
seen differences between individuals <60 or 65, and those 
>70 years of age. Thus, any decision about treatment of 
moderately old patients (e.g. 60–70 years) should include 
a specific evaluation of the pre-existent CV risk, degree of 
TSH elevation, comorbidity and frailty.

  Large observational studies have shown that serum 
TSH distribution clearly shifts towards higher concentra-
tions with age in iodine-replete populations; extreme lon-
gevity being associated with a further increase in TSH lev-
els  [6, 18, 19, 113] . In contrast, a proportion of healthy 
centenarians from iodine-deficient regions have been 
shown to have a low or suppressed serum TSH. Thus, the 
use of age-specific reference ranges for serum TSH re-
duces the fraction of patients who are labelled with the 
diagnosis of SCH, by 2% for patients >75 years and by 5% 
for those >90  [18, 113] . A ‘physiological’ age-dependent 
impairment of endothelial and cardiac function as well as 
lipid profile is well documented  [114, 115]  and the effec-
tive burden of mild thyroid failure on the CV system of 
older people, particularly in the ‘oldest old’ (>85 years), is 
still to be firmly established  [93] .

  Heart Failure  
 HF represents a common clinical condition, with in-

creasing prevalence in the last decades of life. The chang-
es to heart structure with ageing such as interstitial fibro-
sis and myocyte loss as well as cardiac hypertrophy and 
remodelling may contribute per se to the development of 
heart dysfunction (especially diastolic)  [88, 114] . Mecha-
nistically, SCH may worsen the age-related cardiac alter-
ations resulting in an increased risk of HF progression 
and events, as shown by The Prospective Study of Prava-
statin in the Elderly at Risk  [95] . Similarly, an increased 
prevalence of HF events over a period of 12 years was de-
scribed also in older SCH patients (>65 years, with serum 
TSH >10 mU/l) without previous CV risk  [97] . A recent 
prospective study enrolling 4,863 participants aged >65 
years at baseline showed no association between SCH and 
incident HF during 10 years of follow-up  [94] . Nonethe-
less, a trend for an increased incident HF after 8 years of 
follow-up was still observed in the case of patients with 
TSH >10 mU/l. Moreover, a recent pooled individual par-
ticipant data analysis of six large prospective studies on 
community-dwelling subjects confirmed that SCH 
 patients (TSH >10 mU/l) had an age-independent in-
creased rate of HF events  [92] .

  Coronary Heart Disease  
 A meta-analysis of ten pooled studies enrolling 14,449 

participants found a pattern of moderate increased risk 
for CHD and mortality in SCH patients together with ev-
idence for statistical heterogeneity. Indeed, the relation-
ship between SCH and CHD depends on both the mean 
age of enrolled individuals (>65 or <65 years) and the 
degree of serum TSH elevation (>10 or <10 mU/l)  [105, 
107] . Moreover, a recent prospective study enrolling 
4,863 older participants showed no association between 
SCH and incident CHD or CV mortality after 10 years of 
follow-up  [94] . Additional analyses stratified by degree of 
TSH elevation (4.5–6.9, 7.0–9.9, and 10.0–19.9 mU/l) 
confirmed no increase in CV risk, although a trend for an 
increased incidence of CV deaths in the entire SCH group 
after 6 years of follow-up was observed. In addition, al-
most one third of patients initially classified as having 
SCH were treated with thyroid hormone and this could 
have altered CV outcomes, calling into question the ap-
plicability of these data for treatment of older patients 
with SCH  [94] .

  In contrast, a prospective study of 599 community-
dwelling participants, followed up from age 85 to 89 years, 
showed a relationship between hypothyroidism and a 
lower mortality rate, which remained after adjustment for 
degree of TSH elevation, baseline disability and health 
status  [116] . This study, however, focused on the ‘oldest 
old’ individuals and the results should be interpreted 
in the context of a single, unreproduced, observational 
study. Indeed, although the impact of SCH on CHD risk 
and mortality clearly presents an age-dependent feature, 
which seems to vanish in the last decades of life, a pooled 
individual patient data analysis of more than 50,000 indi-
viduals (including the latter cohort) demonstrated that 
the risk of CHD events increases significantly with higher 
levels of TSH (p for trend <0.001), particularly in partici-
pants with serum TSH levels >10.0 mU/l (hazard ratio 
1.89, 95% CI 1.28–2.80)  [106] . In this setting, a very recent 
prospective analysis of data from the United Kingdom 
General Practitioner Research Database demonstrated 
that  L -thyroxine replacement therapy was associated with 
fewer CHD events in middle-age and moderate-old (<70 
years) SCH patients, but not in the oldest old population 
(mean age around 80 years)  [108] .

  Overall, these observations raise the question of when 
(or whether) a high serum TSH should be treated in el-
derly patients, particularly in view of recent reports that 
longevity is associated with higher TSH levels in several 
groups of individuals, and mildly elevated TSH could 
somehow be beneficial in certain elderly patients  [116, 
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117] . A clear-cut distinction between subtle age-related 
change in thyroid physiology and slight TSH elevation 
(<10 mU/l) due to mild thyroid disease is not always ap-
parent: a fuzzy line might link these two apparently dis-
tinct conditions, at least in the last decades of life.

  The deleterious effect of SCH on CV events and mor-
tality appears well established in young adults but is less 
evident in moderately older people (<70–75 years) and 
could vanish in the oldest old (>80–85 years). Appropri-
ately powered RCT of  L -thyroxine in SCH patients, exam-
ining hard CV endpoints in various classes of age, are 
clearly warranted with two such studies already in prog-
ress, recruiting over 65- and 80-year-old individuals  [118, 
119] .

  Recommendations 
 (14) Age-specific reference ranges for serum TSH 

should be considered in order to establish a diagnosis of 
SCH in older people. 2S

  (15) The oldest old subjects (>80–85 years) with ele-
vated serum TSH  ≤ 10 mU/l should be carefully followed 
with a wait-and-see strategy, generally avoiding hormon-
al treatment. 3S

  How to Treat? 

 Background 
 Many patients with SCH do not need treatment, but if 

a decision is made to treat, then oral  L -thyroxine is the 
treatment of choice. Randomised clinical trials of SCH 
patients have shown that  L -thyroxine is effective in re-
turning the biochemistry of a raised serum TSH into the 
reference range  [27, 29, 120–123] . Doses of  L -thyroxine 
used in these trials have varied substantially, but typical 
regimens have started with 25 or 50 μg daily, with subse-
quent monthly or 2-monthly dose adjustment to main-
tain serum TSH within reference range. Using this ap-
proach, a study of 94 >65-year-old patients found that 
serum TSH could be normalised with a median dose of 50 
μg (interquartile range 50–75 μg)  L -thyroxine  [37] . Simi-
larly, two smaller studies of younger SCH patients have 
found mean daily  L -thyroxine doses of 68 and 71 μg 
(range 50–125) were necessary to bring serum TSH into 
the reference range  [121, 123] . One study carefully titrat-
ed  L -thyroxine doses in 36 SCH patients to achieve serum 
TSH levels between 0.5 and 1.5 mU and found that mean 
daily doses around 100 μg (range 94–109) were necessary 
to achieve this  [27] . Nevertheless, a large study that start-
ed all SCH participants on 100 μg  L -thyroxine daily found 

that only 10% were overtreated as judged by subnormal 
serum TSH (only 2% with elevated serum FT 4 )  [29] . Thus, 
the evidence suggests that a daily dose of  L -thyroxine be-
tween 50 and 100 μg daily is adequate to normalise serum 
TSH in most SCH patients.

  In most circumstances, it is most efficient and safe to 
start the patient directly on the appropriate full dose of 
 L -thyroxine  [124] . The exception to this is patients with 
established ischaemic heart disease in whom lower doses 
should be started, with subsequent stepwise dose increas-
es. Typically in a patient with stable angina pectoris, a 
dose of 25 μg  L -thyroxine should be started and increased 
gradually by 25 μg every 2 or 3 weeks. Although a similar 
approach is often taken in elderly patients, particularly 
above the age of 70 years, a randomised trial showed that 
this was not necessary in older patients provided they 
have no heart disease  [124] .

  For optimal absorption,  L -thyroxine should be taken 
on an empty stomach. Studies show differing results with 
regard to the optimal time for its administration. One 
study of US patients showed optimal serum TSH control 
when  L -thyroxine was taken in the fasting state, 60 min 
before breakfast  [125] . However, a Dutch study showed 
that  L -thyroxine taken at bedtime was superior to that 
taken 30 min before breakfast  [126] . Several foods spe-
cifically impair  L -thyroxine absorption, including milk 
(due to the calcium content), coffee, soya products and 
papaya  [127, 128] . Indeed, many medications including 
iron salts, calcium salts, antacids (including sucralfate, 
H 2 -receptor blockers and proton pump inhibitors), cho-
lestyramine and raloxifene can interfere with  L -thyroxine 
absorption  [129] . Similarly, several gastrointestinal con-
ditions can adversely affect  L -thyroxine absorption, in-
cluding atrophic gastritis/pernicious anaemia and coeliac 
sprue. Both impaired and improved  L -thyroxine absorp-
tion are reported subsequent to different forms of bariat-
ric surgery  [130, 131] . Individuals with these conditions 
are likely to need to take higher doses of  L -thyroxine, or 
to take their medication with ascorbic acid or fruit juice.

  While theoretical reasons might suggest a possible ad-
vantage from combining T 4 /T 3  medication, trials using 
combined T 4 /T 3  therapy have not shown conclusive ben-
efits in overt hypothyroidism. Specifically, a meta-analy-
sis of eleven studies enlisting more than 1,200 hypothy-
roid patients does not support any convincing benefit of 
the T 4 /T 3  combined therapy  [132] . With this background, 
and no specific data related to SCH patients, this treat-
ment should be confined to clinical trials only and not 
recommended in practice for SCH patients  [133] .
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  Once started on  L -thyroxine therapy, patients should 
have repeat serum TSH measurement after 8–12 weeks, 
and  L -thyroxine dose adjusted, if necessary, to ensure that 
TSH has fallen into the reference range. In addition, if 
there was hypercholesterolaemia or other dyslipidaemia 
before  L -thyroxine was commenced, then it is worthwhile 
to re-check the serum lipid profile to see whether there 
has been adequate improvement, or whether additional 
therapy for dyslipidaemia is necessary. At this stage, it is 
also worthwhile to re-evaluate the symptoms of hypothy-
roidism in those SCH individuals who were started on 
therapy for symptoms suggestive of hypothyroidism. Al-
though most studies suggest little or no symptomatic 
benefit from treatment of SCH  [27, 29, 120–123] , if symp-
toms have improved, then lifelong treatment may be con-
sidered. If there has been no improvement in symptoms, 
or even some side effects perceived from the medication, 
then  L -thyroxine may be stopped after a 3- to 6-month 
therapeutic trial.

  Recommendations 
 (16) If the decision is to treat SCH, then oral  L -thyrox-

ine, administered daily, is the treatment of choice. There 
is no evidence to support use of liothyronine (T 3 ) or com-
bined  L -thyroxine/liothyronine in the treatment of SCH. 
1S

  (17) For patients without cardiac disease, a weight-re-
lated dose of  L -thyroxine should be used, approximating 
to 1.5 μg/kg/day (e.g. 75 or 100 μg/day for a woman, 100 
or 125 μg for a man). 1S

  (18) For patients with cardiac disease and in the el-
derly, a small dose of  L -thyroxine should be started, 25 or 
50 μg daily. The dose of  L -thyroxine should be increased 
by 25 μg/day every 14–21 days until a full replacement 
dose is reached. 3S

  (19)  L -Thyroxine should be taken on an empty stom-
ach, either first thing in the morning, an hour before food, 
or at bedtime, 2 h or more after the last food. Medications 
causing interference with  L -thyroxine absorption (calci-
um and iron salts, proton pump inhibitors, etc.) should 
be avoided, or taken 4 h or more after  L -thyroxine inges-
tion. 2S

  (20) The serum TSH should be re-checked 2 months 
after starting  L -thyroxine therapy, and dosage adjust-
ments made accordingly. The aim for most adults should 
be to reach a stable serum TSH in the lower half of the 
reference range (0.4–2.5 mU/l). 2W

  (21) In the elderly, any treatment for SCH should be 
individualised, gradual and closely monitored. 2S

  (22) For older patients (>70–75 years), a higher treat-
ment target for serum TSH (around 1–5 mU/l) is accept-
able. 3W

  (23) For patients with mild SCH (serum TSH <10 
mU/l) who have been started on  L -thyroxine for symp-
toms attributed to SCH, response to treatment should be 
reviewed 3 or 4 months after a serum TSH within the ref-
erence range is reached. If there is no improvement 
in symptoms,  L -thyroxine therapy should generally be 
stopped. 3W

  Follow-Up of Untreated Patients 
 A proportion of patients with SCH will progress to 

overt hypothyroidism, 5–8% per year depending on the 
degree of serum TSH elevation  [2, 134–136] . On the oth-
er hand, thyroid function may normalise in 6–35% of 
SCH patients depending on initial TSH levels, thyroid au-
toantibody status and length and frequency of follow-up 
 [134, 137, 138] . Hence, in the majority, SCH remains sta-
ble.

  Once SCH has been diagnosed then a repeat thyroid 
function test should be re-checked within 8–12 weeks 
along with thyroid autoantibodies. If thyroid function has 
normalised, then no further testing is required in those 
who are asymptomatic, have negative thyroid autoanti-
bodies or do not have goitre. In those who have persistent 
SCH, thyroid function should be tested 6 monthly at least 
for the first 2 years and then yearly thereafter  [3, 24] . This 
is to gauge the tempo of any tendency to progression and 
to detect consequent overt hypothyroidism.

  Recommendations 
 (24) If thyroid function has normalised following an 

initially abnormal serum TSH result, then no further test-
ing is required in those who are asymptomatic, have neg-
ative thyroid autoantibodies or do not have goitre. 2S

  (25) In those who have persistent SCH but in whom 
treatment is not commenced, thyroid function should be 
tested 6 monthly for the first 2 years and then yearly 
thereafter. 2W

  Follow-Up of Treated Patients 
 Commencing treatment with  L -thyroxine in patients 

with SCH depends on individual patient circumstances 
but those with symptoms, goitre or progressive reduction 
in serum-free thyroid hormone concentrations should be 
considered for treatment, particularly in younger and 
middle-aged groups. The presence of positive thyroid au-
toantibodies additionally signifies compensated autoim-
mune thyroid failure, rather than hypofunctional TSH 
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receptor mutation as the cause; however, there is no evi-
dence to suggest that this patient group responds better 
to therapy. Several population-based studies of  L -thyrox-
ine-treated hypothyroid patients have shown that 40–
60% of individuals have biochemical evidence of under- 
or over-replacement, indicating poor biochemical con-
trol  [1, 8, 139, 140] . This is potentially a significant health 
issue as there is evidence that both groups of patients have 
an excess of CV events and fractures  [141, 142] . There-
fore, once commenced on treatment, then thyroid func-
tion should be monitored 2–3 months later to ensure se-
rum TSH is controlled and then at least annually there-
after. In younger patients with symptoms, the goal of 
treatment should be to alleviate their symptoms, aiming 
for a serum TSH in the lower half of the reference range 

(0.3–2.5 mU/l)  [17] . However, for older individuals, if 
treatment is decided upon, then more relaxed targets are 
acceptable, aiming for a serum TSH between 1.0 and 5.0 
mU/l in patients >70 years.

  Recommendation 
 (26) Once patients with SCH are commenced on  L -

thyroxine treatment, then serum TSH should be moni-
tored at least annually thereafter. 2S
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