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Introduction
It is well known that subclinical hypothyroidism 
(SCH) is a strong risk factor for the development 
of overt hypothyroidism in addition to older age, 
antithyroid antibodies and female sex. The risk of 
developing overt hypothyroidism rises with 
increase in thyroid stimulating hormone (TSH) 
levels as mentioned in the Whickham survey 
[Vanderpump et  al. 1995; Helfand et  al. 2004]. 
The risk is 57% and 71% for a 50 years-old female 
with a TSH level of 6 milli-international unit 
(mIU)/l and 9 mIU/l, respectively, over 20 years 
compared with only 4% in females who have 
TSH within the normal range [Vanderpump et al. 
1995].

SCH is generally classified into a milder condi-
tion with TSH levels between 4.0 and 10.0 mIU/l 
(mild-SCH) and a severe form with TSH >10.0 
mIU/l (severe-SCH) [Pearce et  al. 2013]. It is 
also worth remembering that TSH values in both 
healthy individuals and patients with SCH vary 
throughout the day, with higher values in the 
evening and night. It is therefore recommended 
to repeat the thyroid function tests at least 3 
months apart to make a firm diagnosis [Pearce  
et  al. 2013]. There is also evidence suggesting 
that TSH elevation in people >80 years of age 
should be considered a physiological adaptation 
to aging and that an age-specific range for TSH 
should be considered when making diagnosis of 
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SCH [Surks and Hollowell, 2007]. It has been 
shown that almost 80% of patients with SCH 
were anti-thyroid peroxidase (TPO) antibodies 
positive and 80% of people who were diagnosed 
as having SCH had TSH <10.0 mIU/l 
[Fatourechi, 2009].

Levothyroxine treatment is generally recom-
mended appropriate when the TSH level is >10.0 
mIU/l. However, the available evidence on the 
risks and benefits of treatment for patients having 
TSH <10.0 mIU/l (mild-SCH) remains contro-
versial and there is still no consensus regarding 
the clinical importance of adverse events and the 
benefits of thyroxine treatment in patients having 
TSH <10.0 mIU/l. One of the reasons could be 
that all the studies assessing the adverse effects 
had SCH patients having different levels of TSH 
and thyroid dysfunction [Fatourechi, 2009].

In this article, the current evidence available on 
the proposed adverse effects of mild-SCH and the 
benefits of screening and treatment of mild-SCH 
is reviewed.

Aetiology of SCH
The most common endogenous cause of SCH is 
considered to be chronic autoimmune thyroiditis 
(Hashimoto’s thyroiditis) associated with anti-
TPO antibodies [Baumgartner et al. 2014]. Other 
endogenous and exogenous causes include: TSH 
receptor loss of function mutations; recent adjust-
ment in dose of levothyroxine especially in patients 
who are less compliant; transient TSH elevation 
during recovery from severe illness and subacute 
or postpartum thyroiditis; untreated primary adre-
nal insufficiency; during treatment with various 
drugs (lithium, amiodarone, recombinant human 
TSH injections); and presence of heterophile anti-
bodies [Surks et al. 2004; Pearce et al. 2013].

Outcome of SCH with TSH <10.0 mIU/l 
(mild-SCH) in adults

Risk of progression to overt hypothyroidism
The first study to look at the long-term incidence 
of overt hypothyroidism was the Whickham sur-
vey [Vanderpump et al. 1995] which found that a 
rise of serum TSH above 2 mIU/l was associated 
with increased risk of hypothyroidism, which 
increased further if anti-TPO antibodies were 
positive. The survey found that a twofold rise in 
serum TSH would increase the probability from 1 

to 4% and this risk further increased to 38% if 
positive for anti-TPO antibodies [Vanderpump 
et  al. 1995]. Similarly, another recent study 
showed that the rate of progression to overt hypo-
thyroidism was more in patients having TSH >10 
mIU/l but, for those who had TSH between 4.5 
and 10.0 mIU/l, the rate was higher in those who 
were anti-TPO antibodies positive. The resolu-
tion of SCH at the end of 2 years was more (46%) 
in those with TSH of 4.5–6.9 mIU/l compared 
with those with high TSH levels (10% for TSH of 
7–9.9 mIU/l) [Somwaru et al. 2012]. In another 
study, both male and female patients aged >55 
years were followed for up to 72 months and it 
was found that the TSH level normalized in 52% 
of those patients who had serum TSH between 
5.0 and 9.9 mIU/l [Diez and Iglesias, 2004]. 
However, the increase in TSH levels with advanc-
ing age and the upper limit of the TSH reference 
range are still controversial and under debate 
[Spencer et al. 2007; Baumgartner et al. 2014].

Symptoms of hypothyroidism
Most of the patients with mild-SCH are asympto-
matic and only few of them have typical hypothy-
roid symptoms. A large questionnaire-based 
study on 25,862 patients showed a significant dif-
ference, although small, in symptoms between 
euthyroid and SCH patients [Canaris et al. 2000; 
Pearce et al. 2013]. The most frequent symptoms 
reported were problems with memory, slowness 
of thinking, muscle cramps, muscle weakness, 
tiredness, dry skin, feeling colder, hoarseness of 
voice, puffy eyes and more constipation [Canaris 
et al. 2000]. Jorde and colleagues found that there 
was no difference in symptoms of hypothyroidism 
between SCH patients having TSH <10 mIU/l 
compared with healthy controls except tiredness 
[Jorde et al. 2006]. A recent review looked at the 
current evidence and found no significant differ-
ence in symptoms in patients with SCH and 
euthyroid controls [Joffe et al. 2013].

The randomized trials which looked at the effect 
of levothyroxine therapy in patients having mild-
SCH are considered insufficient to support levo-
thyroxine treatment in this group and the benefits 
seen in the available trials are either very minor or 
of no benefit [Baumgartner et al. 2014]. One of 
the studies which compared the beneficial effects 
of levothyroxine treatment in SCH patients hav-
ing TSH between 5.0 and 10.0 mIU/l with pla-
cebo found no benefit [Kong et  al. 2002]. 
Similarly, many other recent studies have not 
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shown any improvement in symptoms such as 
anxiety, mood and cognition in elderly patients 
[Gussekloo et  al. 2004; Fatourechi, 2009].
However, there is also some evidence of benefits 
regarding symptom improvement (especially 
tiredness) with levothyroxine treatment in 
patients having TSH <10 mIU/l [Razvi et  al. 
2007]. In summary, most patients with mild-
SCH have either very few symptoms or no symp-
toms and there is some evidence, albeit 
insufficient, of improvement in tiredness by levo-
thyroxine treatment [Pearce et al. 2013].

Obesity, diabetes and dyslipidaemia
Several studies had shown a positive association 
between body mass index (BMI) and increase in 
TSH levels even after correcting for age, meno-
pausal status and smoking [Nyrnes et  al. 2006; 
Fox et  al. 2008; De Moura Souza and Sichieri, 
2011; Kitahara et al. 2012] and showed there was 
increase in weight of 1.1 kg in men and 2.3 kg in 
women for every increase in log TSH. Conversely, 
several studies showed substantial weight loss 
resulted in a decrease in TSH levels [Chikunguwo 
et  al. 2007; Dall’asta et  al. 2010]. Current evi-
dence suggests that a causal relationship between 
obesity and SCH is not anticipated because stud-
ies have shown that TSH levels reverted to nor-
mal upon reduction of weight and current 
European Thyroid Association (ETA) guidelines 
suggest there is no evidence available in favour of 
beneficial effects of levothyroxine on body weight 
in obese subjects having SCH with TSH <10 
mIU/l [Pearce et al. 2013].

The studies have indicated that risk of SCH is 
30% in patients having type 1 diabetes mellitus; 
this risk increases to 50% if there is associated 
Addison’s disease [Perros et al. 1995; Triolo et al. 
2011; Kahaly, 2012]. Based on these facts, ETA 
guidelines [Pearce et  al. 2013] have suggested 
once yearly TSH monitoring in patients with type 
1 diabetes. SCH had also been shown to be asso-
ciated with insulin resistance [Stanicka et  al. 
2005] and in patients with type 2 diabetes melli-
tus having SCH, worsening of glycaemic control 
warrants a trial of levothyroxine [Skarulis et  al. 
2010; Pearce et al. 2013].

Several studies have investigated the relationship 
between SCH and lipid abnormalities and have 
found that SCH is associated with high triglycer-
ides (TGs), total cholesterol (TC) and LDL  
cholesterol (LDL-C). These effects are more 

pronounced in patients with TSH >10 mIU/l, 
but few studies have observed abnormal lipids in 
patients with mild-SCH [Canaris et  al. 2000; 
Boekholdt et al. 2010]and found that even a 1.0 
mIU/l increase in TSH resulted in a subsequent 
rise in TGs, TC and LDL-C [Bindels et al. 1999]. 
Similarly, trials have observed heterogeneous 
effects of levothyroxine therapy on lipid profile in 
patients having SCH. Although effects are more 
pronounced in patients with initial TSH >10 
mIU/l, few trials have also revealed significant 
improvements in lipid profile after levothyroxine 
treatment in patients with TSH <10 mIU/l, thus 
reducing cardiovascular risk [Caraccio et al. 2002; 
Monzani et al. 2004; Razvi et al. 2007].

Cardiovascular events, mortality and heart 
failure
It is well known that thyroid hormones act on the 
heart and vasculature. Research has been con-
ducted recently to determine the effects of SCH 
on the cardiovascular system [Baumgartner et al. 
2014]. Although the initial analysis of the 
Whickham survey did not show any increased risk 
of coronary heart disease (CHD), re-analysis of 
the data looking specifically at patients with SCH 
showed increased CHD events and mortality 
[Vanderpump et al. 1995]. The Rotterdam Study 
also showed that SCH is an independent risk fac-
tor for myocardial infarction (MI) and atheroscle-
rosis in elderly women patients with an average 
TSH of 5.8 mIU/l, especially if they are positive 
for anti-TPO antibodies [Hak et al. 2000]. The 
increased risk of CHD has also been associated 
with mild-SCH in a recent meta-analysis of obser-
vational studies, albeit the risk was more in 
patients having TSH >10 mIU/l [Rodondi et al. 
2006; Ochs et al. 2008; Fatourechi, 2009]. The 
studies have also shown that SCH (mean TSH 
range <7 mIU/l) can lead to: functional cardiac 
abnormalities, such as impaired systolic and dias-
tolic cardiac function (Table 1); and vascular dys-
function with impaired endothelial function and 
increased vascular stiffness [Monzani et al. 2001; 
Razvi et al. 2007; Baumgartner et al. 2014]. One 
of the meta-analysis showed that the increased 
risk of ischemic heart disease and cardiovascular 
mortality is only prevalent in the younger popula-
tion [Razvi et  al. 2008]. Some studies have not 
shown an increased risk of CHD and mortality in 
patients with mild-SCH, but there was a trend of 
increasing risk with rising TSH; it shown that that 
there was no association between SCH and over-
all mortality in the elderly but that there was even 
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a reduction in the risk of mortality and cardiovas-
cular problems in patients aged >85 years 
[Gussekloo et al. 2004; Baumgartner et al. 2014]. 
Similarly, a recent, large-scale retrospective 
cohort study looking at the effects of levothyrox-
ine treatment on MI, cardiovascular death and 
all-cause mortality in patients with SCH found no 
beneficial effects except in patients under the age 
of 65 years [Andersen et al. 2015].

The increased risk of cardiovascular risk can be 
explained by several mechanisms: elevated TC 
and dyslipidaemia; high blood pressure; higher 
prevalence of metabolic syndrome; endothelial 
dysfunction; insulin resistance; and increased 
intima-media thickness of carotids, hypercoagu-
lability and oxidative stress [Monzani et al. 2001; 
Razvi et  al. 2007; Liu et  al. 2010; Baumgartner 
et al. 2014].

In a systemic review, 6 out of 13 studies with 
patients with a mean TSH 4.8–9.8 mIU/l showed 
levothyroxine treatment resulted in an improve-
ment in associated high total and LDL cholesterol 
[Danese et  al. 2000]. These findings were con-
firmed by a recent, randomized, double blind, 
crossover trial in patients having SCH with a mean 
TSH of 6.6 mIU/l, which showed that levothyrox-
ine treatment leads to significant improvement in 
many cardiovascular risk factors including total 
and LDL cholesterol [Razvi et al. 2007]. Several 
other studies have also shown significant improve-
ment in cardiovascular risk markers after thyrox-
ine treatment including improvement in 
endothelial function and carotid intima-media 
thickness [Monzani et al. 2001; Razvi et al. 2007]. 
Few studies have also shown that levothyroxine 
treatment in mild-SCH resulted in improvement 
of cardiac systolic function, diastolic function at 
rest and during exercise, cardiac preload, systemic 
vascular resistance and arterial stiffness [Monzani 
et al. 2001; Biondi, 2007; Pearce et al. 2013].

In summary, current evidence suggests that 
increased cardiovascular risk in patients having 
TSH <10 mIU/l is well established in the younger 
adult population (<70 years) [Kvetny et al. 2004; 
Walsh et  al. 2005; Razvi et  al. 2008; Rodondi 
et al. 2010] and recent prospective data analysis 
suggested that levothyroxine replacement therapy 
in patients with SCH was associated with less 
CHD risk in the younger population but not in 
the elderly population (>75 years) [Razvi et  al. 
2012]. Also, recent reports suggested that mild-
SCH was even associated with longevity and 
could be beneficial in the elderly population 
(>70–85 years) [Gussekloo et  al. 2004; Rozing 
et  al. 2010; Pearce et  al. 2013]. Further rand-
omized controlled trials (RCTs) of levothyroxine 
treatment have been recommended to assess car-
diovascular endpoints in various age classes. Few 
studies are already in progress to resolve these 
uncertainties [Mooijaart, 2012; Rodondi and 
Bauer, 2013].

Musculoskeletal system and exercise capacity
The current evidence suggests that patients with 
mildly raised TSH (<10 mIU/l) suffer more often 
from myalgia and weakness associated with 
reduced muscle strength and exercise capacity 
[Brennan et al. 2006; Reuters et al. 2009]. Possible 
mechanisms put forward were increased oxygen 
requirements during exercise and increased prev-
alence of anaemia in these patients [Mainenti 
et al. 2009]. However, a few studies did not show 
any reduction in functional capacity and even 
showed better mobility in patients with mildly 
raised TSH compared with euthyroids [Simonsick 
et al. 2009; Virgini et al. 2014]. One recent trial 
has shown that levothyroxine replacement with 
TSH normalization in these patients resulted in 
improved submaximal cardiopulmonary exercise 
performance with enhanced ability to perform 
daily life activities [Mainenti et al. 2009].

Table 1. Risk of cardiovascular events in SCH patients with TSH between 4.5 and 9.9 mIU/l.

TSH level HR for CHD events  
(95% CI)

HR for CHD mortality 
(95% CI)

HR for heart failure 
events (95% CI)

TSH 0.45–4.49 mIU/l 1.00 (reference) 1.00 (reference) 1.00 (reference)
TSH 4.5–6.9 mIU/l 1.00 (0.86–1.18) 1.09 (0.91–1.30) 1.01 (0.81–1.26)
TSH 7.0–9.9 mIU/l 1.17 (0.96–1.43) 1.42 (1.03–1.95) 1.65 (0.84–3.23)

Adapted from Baumgartner et al. [2014].
CI, confidence interval; CHD, coronary heart disease; HR, hazard ratio; mIU, mill-international unit; TSH, thyroid stimu-
lating hormone.
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Two prospective studies [Lee et al. 2010; Svare 
et al. 2013] have shown increased risk of hip frac-
ture in both men and women in patients with 
mild-SCH, which could be due to direct effects of 
TSH on bone metabolism through inhibition of 
both osteoclasts and osteoblasts [Baumgartner 
et  al. 2014]. But there are no trials showing 
whether treatment with levothyroxine reduces 
this risk or not.

Mood disorders/cognitive dysfunction
The evidence related to association between mood 
disorders, cognitive dysfunction and mild-SCH is 
conflicting. The reasons suggested for the incon-
sistent results of these studies are different study 
designs, relatively smaller size, the age groups 
recruited were heterogeneous and different neuro-
cognitive tests were used [Pearce et  al. 2013]. 
There were two cross-sectional studies which 
showed impairment in memory and cognitive 
functions in patients having mild-SCH [Baldini 
et  al. 1997; Del Ser Quijano et  al. 2000; Pearce 
et al. 2013]. Trials also showed improvement in 
both verbal and spatial memory when TSH levels 
were normalized in patients with SCH by levothy-
roxine replacement [Correia et  al. 2009; Aghili 
et  al. 2012]. However, there were studies which 
revealed there was neither any association between 
cognitive impairment and mild-SCH [Parsaik 
et  al. 2014] nor any benefit of levothyroxine 
replacement therapy on memory and cognition in 
these patients [Parle et  al. 2010; Pearce et  al. 
2013]. The recent ETA guidelines recommend 
levothyroxine replacement in younger patients 
having mild-SCH with associated mild memory 
impairment and mood problems but available 
data do not suggest benefits in treating the elderly 
(>65 years) [Pearce et al. 2013].

Goitre and thyroid cancer
One recent systematic review showed a modest 
association of goitre with SCH [Monzani et  al. 
2013] which is contrary to previous observation 
in the Whickham survey which did not find any 
relationship over the course of 20 years 
[Vanderpump et al. 1995]. Recent meta-analysis 
has also reported an estimated 12% risk of devel-
opment of SCH after hemithyroidectomy 
[Verloop et al. 2012].

Several studies have found an increased risk of 
thyroid cancer with rising TSH levels even within 
the normal range [Boelaert, 2009; Haymart et al. 

2009; Fiore and Vitti, 2012] which is age inde-
pendent; high TSH was also associated with 
advanced tumour stage [Kim et  al. 2011]. A 
recent large, cross-sectional study revealed that 
normalisation of TSH by levothyroxine replace-
ment in patients with nodular goitre resulted in a 
reduced risk of cancer [Fiore et al. 2010].

Based on these findings, recent ETA guidelines 
have suggested that SCH and even serum TSH 
variation within the normal range is associated 
with thyroid cancer development and progres-
sion. It has also suggested the logical conclusion 
is that treatment of nodular goitre with levothy-
roxine may protect against thyroid carcinoma 
development [Pearce et al. 2013].

Mild SCH and pregnancy

Gestational diabetes (GD)
It has been suggested that the risk of GD increases 
with increasing TSH levels [Tudela et al. 2012; 
Lazarus et  al. 2014] (see Table 3 for trimester-
specific TSH range). In one of the studies, a four-
fold increase in the risk of GD was observed 
associated with subsequent increased risk of low 
birth weight neonates [Karakosta et al. 2012]. A 
recent meta-analysis revealed a 50% increase in 
the risk of GD in pregnant females with SCH 
compared with euthyroid population [Toulis 
et al. 2014].

Gestational hypertension and pre-eclampsia
Current data have shown that pregnant females 
with mild elevation of TSH have increased risk of 
gestational hypertension (GH) and pre-eclamp-
sia. A recent systematic review revealed increased 
risk of pre-eclampsia in females with SCH com-
pared with euthyroid females [van den Boogaard 
et  al. 2011]. These findings were subsequently 
confirmed by another prospective population-
based study [Wilson et al. 2012].

Preterm delivery, pregnancy loss and other 
complications
Current evidence indicated that even mildly 
raised TSH was associated with increased risk of 
miscarriage and foetal death [Ashoor et al. 2010; 
Lazarus et al. 2014]. Studies have shown that risk 
of miscarriage and foetal death increased by up to 
60% for every doubling in TSH level and in 
females with mean TSH >6 mIU/l [Allan et al. 



Z Javed and T Sathyapalan

http://tae.sagepub.com 17

2000; Benhadi et al. 2009]. Another study found 
an increased incidence of foetal loss even when 
TSH was between 2.5 and 5.0 mIU/l in the first 
trimester compared with those who had TSH 
<2.5 mIU/l, suggesting that the TSH upper limit 
of normal should be 2.5 mIU/l in first trimester 
[Negro et al. 2010].

Studies have also shown an increased risk of pre-
mature delivery in patients with even mildly raised 
TSH [Casey et al. 2005; Su et al. 2011], which 
was further increased if positive for anti-TPO 
antibodies [Korevaar et al. 2013]. The data related 
to increased risk of other complications such as 
abruptio placentae, admission to neonatal inten-
sive care unit, low birth weight and perinatal mor-
tality are conflicting [Cleary-Goldman et al. 2008; 
Negro et al. 2010; Karakosta et al. 2012], but no 
increase in respiratory distress syndrome and 
congenital malformations have been observed 
[Casey et al. 2005; Cleary-Goldman et al. 2008; 
Negro et al. 2010].

Children born to mothers with SCH
The evidence related to association between 
impaired neuropsychological development and 
SCH in pregnancy is conflicting and insufficient 
[Lazarus et al. 2014]. Two Chinese studies found 
mildly elevated TSH in early pregnancy was asso-
ciated with poor intellectual and motor develop-
ment in children [Li et al. 2010; Su et al. 2011]. 
In contrast, several recent studies have not found 
any association between mildly raised TSH in 
early pregnancy and neuropsychological develop-
ment in their offspring [Henrichs et  al. 2010; 
Behrooz et al. 2011; Julvez et al. 2013].

Effects of levothyroxine treatment of SCH in 
pregnancy
There are only a few studies that have investi-
gated the beneficial effects of treating SCH (TSH 
>2.5 mIU/l) in early pregnancy and revealed that 
levothyroxine treatment was associated with 
lower rate of adverse outcomes in both mother 
and foetus including reduction in miscarriage 
[Negro et  al. 2010; Lepoutre et  al. 2012]. 
Currently there is only one RCT which has 
assessed the effects of levothyroxine treatment on 
offspring intelligence quotient (IQ) and found no 
difference in cognitive function at the age of 3 
years in children of women having mild-SCH 
who were treated during pregnancy compared 
with women who were not treated [Lazarus et al. 

2012]. Similarly, one recently published trial has 
also found no long-term benefits of levothyroxine 
treatment on motor or mental development in 
children [Marchal et al. 2014].

The current guidelines suggest treating SCH with 
levothyroxine before conception and during ges-
tation with the aim of keeping TSH within tri-
mester-specific reference range [Lazarus et  al. 
2014]. There is no evidence available currently to 
support the beneficial effect of levothyroxine on 
the cognitive development of children in relation 
to maternal SCH, but there is an ongoing large-
scale prospective RCT in the USA looking at the 
effects of thyroxine on the intellectual function of 
children at 5 years of age in women diagnosed 
with SCH in early pregnancy [ClinicalTrials.gov 
identifier: NCT00388297].

How to manage SCH?
It has been suggested in a recent Cochrane sys-
tematic review that thyroxine treatment in 
patients with SCH improved cardiovascular risk 
in terms of reducing serum cholesterol and 
improved cardiac function. But due to insuffi-
cient data, no clear recommendations could be 
stated and it was suggested that the decision 
either to treat or not should be on an individual 
basis [Villar et al. 2007] and by taking into account 
the factors listed in Table 2.

If the decision has been made not to treat patients 
with mild-SCH, then thyroid function tests 

Table 2. Factors favouring levothyroxine treatment in 
patients having mild-SCH (4.5–10 mIU/l).

  Degree of TSH raised (2 TSH levels >8 
mIU/l)×

 Progressive TSH increase
 Presence of goitre
 Presence of antithyroid antibodies
 Therapeutic trial for clinical symptoms
 Patient preference
 Young age of the patient
 Cardiovascular risk factors or prevalent CHD
 Smoking
 Dyslipidaemia
 Bipolar disorder, depression
 Pregnancy or intention of pregnancy
 Infertility, ovulatory dysfunction
 Childhood and adolescence

Adapted from: Baumgartner et al. [2014]; Fatourechi 
[2009]; Lazarus et al. [2014]; Pearce et al. [2013].
CHD, cardiovascular disease; mIU, SCH, subclinical 
hypothyroidism; TSH, thyroid stimulating hormone.
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(TFTs) should be rechecked along with anti-
TPO antibodies within 8–12 weeks because thy-
roid function may normalize in 6–35% of patients 
[Surks et  al. 2004; Karmisholt et  al. 2011]. If 
TFTs become normalized, then there is no need 
to do further tests especially if the patients are 
asymptomatic, have no goitre and anti-TPO anti-
bodies are not positive. But if SCH is persistent 
then TFTs should be tested every 6 months for 
the first 2 years and then annually thereafter 
[Pearce et al. 2013].

Oral levothyroxine is the treatment of choice if 
the decision to treat SCH has been made. Current 
evidence does not suggest use of either liothyro-
nine (T3) or combined levothyroxine/liothyro-
nine treatment for SCH [Grozinsky-Glasberg 
et al. 2006; Pearce et al. 2013]. The ETA guide-
lines recommend a weight-adjusted starting dose 
of 1.5 µg/kg daily (e.g. 100 or 125 µg/daily for a 
man, 75 or 100 µg for woman) for patients with-
out cardiac disease and 25–50 µg daily for patients 
having heart problems and in the elderly [Pearce 
et al. 2013]. The serum TSH should be rechecked 
2–3 months after starting levothyroxine with the 
aim of keeping TSH in the lower half of recom-
mended range (0.4–2.5 mIU/l), though a higher 
reference range (1.0–5.0 mIU/l) is acceptable in 
elderly patients (>70 years) [Biondi and Cooper, 
2008].

Patients having mild-TSH (<10 mIU/l) who are 
started on treatment mainly due to symptoms 
should be reviewed 3–4 months after normaliza-
tion of TSH and treatment should be stopped if 
there is no improvement in symptoms [Pearce 
et al. 2013].

For pregnant women with TSH above the trimes-
ter specific TSH values (Table 3) or for women 

who wish to become pregnant with TSH >2.5 
mIU/l, initiation of treatment is recommended 
[Surks et al. 2004; Baumgartner et al. 2014]. The 
treatment of choice is oral levothyroxine; a start-
ing dose of 1.20 µg/kg/day has been advised in 
newly diagnosed patients while an increase in 
dose of 25–50% has been advised if diagnosed 
before conception [Abalovich et al. 2013; Lazarus 
et al. 2014]. TSH levels should be checked every 
4–6 weeks during the first trimester and at least 
once in the subsequent trimesters while on levo-
thyroxine treatment [Yassa et al. 2010] and dose 
should be adjusted to keep TSH within the tri-
mester-specific reference range (Table 3).

The risks of overtreatment have been reported in 
14–21% of patients; they include nervousness, 
palpitations, ischemic heart disease, atrial fibrilla-
tion, heart failure and decreased bone mineral 
density with subsequent increased risk of fracture 
[Helfand et  al. 2004; Flynn et  al. 2010; 
Baumgartner et al. 2014].

Conclusion
Mild-SCH is still a topic of debate regarding the 
risks associated and whether treatment is benefi-
cial in these patients or not. The balance of risk 
and benefit is influenced by the degree of TSH 
elevation. Patients with TSH levels between 3.0 
and 5.0 mIU/l are unlikely to show a clinically sig-
nificant abnormality and levothyroxine replace-
ment at these levels may or may not provide a 
benefit. The recommendations related to the 
management of SCH patients with TSH of 5.0–
10.0 mIU/l suggest making a decision by taking 
into account the associated risk factors and 
comorbid conditions (Table 2). Further large 
RCTs to solve these controversies have been sug-
gested and a few are underway.

Table 3. Trimester-specific TSH reference ranges in different populations.

Population TSH reference range (mIU/l)

 1st trimester 2nd trimester 3rd trimester

USA 0.1–2.5 0.2–3.0 0.3–3.0
Chinese 0.03–4.51 0.05–4.50 0.47–4.54
Indian 0.6–5.0 0.44–5.78 0.74–5.7
Mixed (Dutch, Turkish, 
Moroccan, Surinamese)

0.06–4.51 Not mentioned Not mentioned

Adapted from: De Groot et al. [2012]; Korevaar et al. [2013]; Li et al. [2014]; Marwaha et al. [2008]; Negro and Stagnaro-
Green [2014]; Stagnaro-Green et al. [2011]; Yan et al. [2011].
mIU, milli-international unit; TSH, thyroid stimulating hormone.
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