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Subclinical hypothyroidism (sHypo) is defined as normal serum free thyroid hormone levels coexisting with elevated serum thyroid-
stimulating hormone (TSH) levels. sHypo is a common condition observed in clinical practice with several unique features. Its diag-
nosis should be based on an understanding of geographic and demographic differences in biochemical criteria versus a global refer-
ence range for TSH that is based on the 95% confidence interval of a healthy population. During the differential diagnosis, it is im-
portant to remember that a considerable proportion of sHypo cases are transient and reversible in nature; the focus is better placed on 
persistent or progressive forms, which mainly result from chronic autoimmune thyroiditis. Despite significant evidence documenting 
the health impacts of sHypo, the effects of levothyroxine treatment (LT4-Tx) in patients with sHypo remains controversial, especial-
ly in patients with grade 1 sHypo and older adults. Existing evidence suggests that it is reasonable to refrain from immediate LT4-Tx 
in most patients if they are closely monitored, except in women who are pregnant or in progressive cases. Future research is needed 
to further characterize the risks and benefits of LT4-Tx in different patient cohorts.
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INTRODUCTION

The definition of subclinical hypothyroidism (sHypo) is bio-
chemical in nature, namely elevated serum thyroid-stimulating 
hormone (TSH) levels combined with normal levels of serum 
free thyroid hormones (i.e., within the population reference 
range) [1]. Unlike overt hypothyroidism, patients with sHypo 
may present without any clinical features of hypothyroidism 
and are often identified through routine health examinations. It 
is a challenge to determine the clinical meaning of this “sub-
clinical” state [2].

Clinically, there are several important aspects of sHypo to 
consider, including the diagnosis. The normal range for TSH is 

determined based on the 95% confidence interval of the healthy 
population (i.e., the reference population). Patient demograph-
ics or characteristics (e.g., age, sex, race, iodine intake, and 
pregnancy) can affect the upper limit of normal (ULN) for TSH 
[3]. Additionally, there are individual variations of the hypothal-
amus-thyroid axis set-point [4] that lead to patient-specific 
thresholds for sHypo status. Another key sHypo-related clinical 
aspect is the wide range of effects of thyroid hormone on vari-
ous organs—in particular, the role of thyroid hormone in cardio-
vascular and cognitive function makes the potential health ef-
fects of sHypo worrisome. For an endocrinologist, sHypo-relat-
ed health issues may focus solely on the thyroid itself, leading 
to several important questions: (1) is the occurrence a transient 
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or persistent phenomenon, (2) what are the cause(s), (3) what is 
the risk of progression to overt disease, and (4) what should be 
done to address the health of the patient’s thyroid? While the 
most important issue may be the decision of whether to initiate 
levothyroxine treatment (LT4-Tx), the existing evidence is not 
clear-cut, making clinical decisions such as when to treat and 
the best course of follow-up challenging and a matter of debate.

In this review, recent clinical and epidemiological data for 
sHypo are introduced to discuss: (1) the diagnosis and preva-
lence of sHypo, (2) its natural course and etiology, (3) its health 
impact, and (4) treatment recommendations.

DIAGNOSIS AND PREVALENCE OF sHypo

sHypo is a common disease with a reported overall prevalence 
of 3.1% in Korea (males 2.26%, females 4.04%; Korean Na-
tional Health and Nutrition Examination Survey [KNHANES 
VI]), 4.3% in the USA (National Health and Nutrition Examina-
tion Survey [NHANES] III) [5,6], and as high as 20% depend-
ing on the study population [7]. In fact, the prevalence might be 
even higher than estimated as a considerable proportion of the 
population may have undiagnosed sHypo [8]. The reported 
prevalence of sHypo in different countries is presented in Table 
1 [5,6,8-14]. Several factors may influence differences in preva-
lence. First, the normal range of serum TSH could vary across 
different countries or ethnic groups [15]. The mean level and 
ULN of serum TSH are 2.16 and 7.03 mIU/L, respectively, in 
Koreans (KNHANES), whereas the corresponding levels are 
1.40 and 4.12 mIU/L, respectively, in the USA (NHANES III) 
[6,16]. The markedly higher levels of TSH in Koreans may be 

explained by the excess iodine intake or genetic differences in 
the TSH set-point [16] and this discrepancy provides a clear ex-
ample of why a single international cut-off for TSH cannot be 
recommended for the diagnosis of sHypo. Age is another im-
portant factor to consider; serum TSH levels increase with age, 
meaning that a mild increase may be normal for older individu-
als [17]. Therefore, using a single ULN for TSH for all age 
groups may lead to the misclassification of elderly individuals 
as having sHypo, which in turn could impact prevalence esti-
mates. Importantly, age-related differences vary by country; the 
TSH median and 97.5th percentile increased progressively with 
age in the United States population [18], but in Koreans, the 
TSH and age graph was U-shaped (higher in younger and older 
subjects) [19,20]. Certain other factors (e.g., pregnancy, obesity, 
and dwelling conditions) can also impact the TSH reference 
range. TSH levels are usually lower during pregnancy, especial-
ly in the first trimester, and gradually rise in the second and 
third trimesters [21]. The extent of this reduction varies signifi-
cantly based on race and country. Compared to Western coun-
tries, Asian countries, including China and Korea, show a mod-
est reduction in the ULN of TSH during the first trimester 
[22,23]. Thus, most guidelines recommend developing popula-
tion-based, age-specific, and trimester-specific reference ranges 
for serum TSH based on local data [21].

When age and race-specific reference ranges for TSH are not 
available, the ULN for TSH can be considered 4.0 to 6.0 mIU/L. 
sHypo is often classified as grade 1 (TSH level between the 
ULN and 9.9 mIU/L) and grade 2 (TSH levels 10 mIU/L or 
higher) [24]. Grade 1 can also be subdivided into those with 
TSH levels below 7 and between 7.0 and 9.9 mIU/L in younger 

Table 1. Prevalence of Subclinical Hypothyroidism

Year Country Age, yr TSH threshold, 
mIU/L

Prevalence, %
Reference

Women Men

1977 UK (the Whickham survey) >18 >6.0 7.5 2.8 [9]

1981 Sweden (women only) 44–66 8.0–14.4 5.1 [10]

1990 USA (nursing home) >60 >4.5 14.6 9.7 [11]

1993 Japan (health examination) Mean 46 >5.0 2.1 0.4 [12]

2000 USA (the Colorado study) ≥18 >5.1 9.1 (men and women) [13]

2002 USA (NHANES III) ≥12 >4.5 4.3 (men and women) [6]

2006 The Netherlands >18 (46% >69) >4.0 4.9 3.0 [14]

2017 South Korea (KNHANES VI) ≥10 >6.86 4.0 2.3 [5]

2019 Europe (meta-analysis) >4.5 4.8 2.7 [8]

TSH, thyroid-stimulating hormone; NHANES, National Health and Nutrition Examination Survey; KNHANES, Korean National Health and Nutrition 
Examination Survey.
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patients (<65 years) for classifying the benefit of LT4-Tx [25]. 
Most patients with sHypo (90%) have serum TSH levels below 
10 mIU/L (i.e., grade 1). 

Another factor to consider in the differential diagnosis for 
sHypo is the presence of inter-individual differences in the TSH 
set-point [26]. Everyone has a unique set-point of the hypotha-
lamic-pituitary-thyroid axis, which is genetically determined 
[4]. This concept is useful for explaining the different signs and 
symptoms of patients who have the same level of TSH. Theo-
retically, it is possible that a particular TSH level may be abnor-
mal for one individual’s set-point, but still be within the normal 
reference limit. Therefore, it would be important to interpret 
sHypo-relevant laboratory data considering not only the fixed 
TSH level, but also serial changes in TSH levels concurrently 
with a careful clinical assessment. 

NATURAL COURSE AND ETIOLOGY OF 
sHypo

Although the rate of progression to overt hypothyroidism may 
vary depending on several factors [27], it is not high in those 
with grade 1 sHypo (2% to 4% per year) [3]. For women with 
positive thyroid peroxidase antibodies (TPOAbs) and a baseline 
TSH between 2.5 and 4 mIU/L, the risk of progression to overt 
hypothyroidism is roughly 1% per year [28]. In children and ad-

olescents, chronic autoimmune thyroiditis (CAT) usually re-
mains static for years and recovery is more common [29]. With-
out considering causative factors, the overall recovery rate for 
grade 1 sHypo is 30% over 3 years and 60% over 5 years [3,30]. 
These data reveal that there are many patients with transient 
sHypo. In response to various external and internal stimuli, se-
rum TSH levels could change transiently without thyroid dis-
eases. Iodine or food with high iodine levels, medications, or 
testing reagents are classic examples of external stimuli [16,31]. 
Serum TSH concentrations could fluctuate as a result of diurnal 
or seasonal variations [32,33], and transiently increase during 
the course of non-thyroidal illness or with several drugs. In pa-
tients who are taking LT4, an inadequate dosage or consump-
tion of substances that prevent absorption or increase the clear-
ance of LT4 could also lead to sHypo. In these transient cases, 
only a re-evaluation of thyroid function without LT4-Tx could 
be recommended [34]. Thus, the first step of sHypo manage-
ment is to confirm the persistence of TSH elevation and exclude 
transient cases. The causative factors of sHypo are summarized 
in Table 2. 

Persistent sHypo mainly implies CAT, and the tendency for 
progression to overt hypothyroidism might be related to the de-
gree of immunological deterioration and thyroid reserve. The 
most important risk factors have been shown to be serum TSH 
levels and TPOAb positivity [35]. Higher TSH levels are asso-

Table 2. Etiology of Subclinical Hypothyroidism

Transient, reversible causes Persistent, progressive causes

Thyroid diseases Transient thyroiditis (subacute, postpartum thyroiditis)
Related to treatment of thyroid diseases (LT4) (underlying thyroid  

disease or after destructive treatment: thyroidectomy, RAI)
  -Inadequate replacement (dosage, noncompliance)
  -Drug interaction (iron, calcium, cholestyramine, fiber, etc.)
  -Increased clearance (phenytoin, carbamazepine, phenobarbital)

Chronic autoimmune thyroiditis (Hashimoto  
thyroiditis)

Infiltrative diseases (amyloidosis, sarcoidosis, primary 
thyroid lymphoma, Riedel thyroiditis)

Not related to thyroid 
disease

Non-thyroidal diseases
  -Sick euthyroid syndrome (especially during the recovery phase)
  -Adrenal insufficiency
  -Marked obesity (typically with body mass index >40 kg/m2)
Medications
  -Iodine and iodine containing medications (amiodarone, radiographic 

contrast agents)
  -Lithium carbonate
  -Cytokine (interferon alpha)
  -Other drugs (aminoglutethimide, thioamide, sulfonamides,  

sulfonylurea, ritonavir, amphetamine, etc.)
Toxic substances (industrial and environmental agents)
Assay interference (heterophilic antibodies or macro TSH)
Seasonal (wintertime) and diurnal increase of TSH

Non-thyroidal disease
  -Advanced chronic kidney disease, dialysis
  -H ead and neck malignancies (radiation therapy on 

neck area)
Elderly people

LT4, levothyroxine; RAI, radioactive iodine; TSH, thyroid-stimulating hormone.
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ciated with a higher rate of TPOAb positivity, especially in 
women [6,28]. In patients with existing thyroid disease [36] or 
without a history of thyroid disease, prospective studies demon-
strated that the most important predictor of progression was the 
serum TSH concentration [37]. In addition, iodine intake [38], 
cigarette smoking [39], racial differences [6], and cold environ-
mental temperatures [33] have been identified as risk factors. 
Thyroid sonographic findings, such as markedly decreased 
echogenicity and multifocal pseudonodular hypoechoic infiltra-
tion, could also be used as indicators of inflammatory activity in 
CAT [40]. There is no evidence that early LT4-Tx would help 
prevent the development of overt hypothyroidism. Thus, in 
terms of progression to overt hypothyroidism, the “wait and 
see” strategy would be acceptable in most individuals with sHy-
po (grade 1), especially in TPOAb-negative patients.

GENERAL CONSIDERATIONS FOR THE 
APPROACH TO sHypo 

Age
The aging process plays an important role in thyroid anatomy 
and physiology. Anatomical changes with aging include reduc-
tion in weight of the gland and the size of follicles, as well as in-
creased fibrosis and lymphocytic infiltration. The half-life of 
thyroid hormone slightly increases with age and its synthesis it-
self could decrease, although this is not a known contributor to 
thyroid dysfunction except in cases of existing thyroid disease 
[41]. If the global ULN of TSH was used for all age groups, the 
prevalence of sHypo would be increased in the elderly popula-
tion [42]. The rate of TPOAb positivity also increases with age 
in the healthy population without thyroid disease and decreases 
again in those 80 years or older [41]. 

In the elderly population, CAT is also the most common cause 
of sHypo [43]. Since the manifestations may be erroneously ig-
nored as the effect of aging, sHypo may remain unrecognized, 
especially since the decline in thyroid function is gradual. Previ-
ous studies found that older adults with persistent sHypo did not 
have elevated risks of coronary heart disease, heart failure, car-
diovascular death [44], or cognitive dysfunction [45]. In a recent 
double-blind, randomized, placebo-controlled trial (the Thyroid 
hormone Replacement for Untreated older adults with Subclini-
cal hypothyroidism–a randomized placebo-controlled Trial 
[TRUST]), LT4-Tx showed no benefits in older patients with 
mild sHypo [46]. Furthermore, polypharmacy and the risk of 
LT4 overtreatment are non-negligible concerns, especially in 
frail, elderly patients. Altogether, a conservative approach to the 

management of sHypo (i.e., without LT4-Tx) could be the most 
reasonable and safest choice in elderly patients with sHypo. 

In children, thyroid hormone has unique roles, such as exert-
ing a maturational effect on brain development in the first 3 
years of life, and its effects on linear growth persist until epiph-
yseal closure in adolescence. The causes of sHypo are more 
likely to be idiopathic or genetic in younger children versus 
CAT in adolescents [47]. In iodine-rich areas, excess iodine 
could be associated with sHypo in children [48]. In general, 
sHypo in children is a benign and self-remitting condition [49]. 
Most children with sHypo are usually asymptomatic and there 
is no known association with adverse effects on growth or bone 
health [47]. The risk of progression to overt hypothyroidism 
seems to be negligible in idiopathic and mild cases of sHypo in 
children [50], although the risk of deterioration of thyroid func-
tion is somewhat higher in CAT-related sHypo [51,52]. Because 
of the lack of high-quality studies or consensus guidelines, it re-
mains a matter of debate whether to treat children with sHypo 
[53]. Starting LT4-Tx only in sHypo infants >1 month until 3 
years of age is recommended based on concerns related to thy-
roid-dependent brain development [47]. Regular (every 6 to 12 
months) monitoring of TSH with TPOAb would be needed in 
cases of sHypo due to CAT, and LT4-Tx should be strongly 
considered in patients with a TSH level >10 mIU/L [47].

Sex
The prevalence of sHypo is higher in women than in men [6], 
due in part to the higher prevalence of CAT in women and high-
er estrogen levels [54]. During pregnancy, metabolic needs in-
crease, which leads to changes in the thyroid-pituitary axis [55]. 
Reduction of the lower and upper limit of TSH is a hallmark of 
pregnancy, typically in the first trimester, as a result of the ele-
vated serum human chorionic gonadotropin levels directly stim-
ulating the TSH receptor [56]. During the second and third tri-
mesters, the TSH reference range increases, although it remains 
lower than in healthy non-pregnant women [57]. The extent of 
this reduction varies across different ethnic groups and accord-
ing to iodine intake status. Thus, if possible, it is strongly rec-
ommended to define population-based, trimester-specific refer-
ence ranges for serum TSH through local population data [21]. 
If not available, it is typical to set the ULN of TSH as 0.1 to 2.5 
mIU/L in the first trimester, 0.3 to 3.0 mIU/L in the second tri-
mester, and 0.3 to 3.0 or 3.5 mIU/L in the third trimester. sHypo 
during pregnancy is defined using TSH ULNs of >2.5 mIU/L 
in the first trimester, >3.0 mIU/L in the second trimester, and 
>3.0 or 3.5 mIU/L in the third trimester [57]. The latest Ameri-
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can Thyroid Association guidelines recommend that the ULN in 
pregnancy could be calculated by subtracting 0.5 mIU/L from 
the non-pregnant reference range [21]. 

Overt hypothyroidism during pregnancy should be considered 
a dangerous condition to both the mother and fetus. sHypo dur-
ing pregnancy is also associated with multiple adverse maternal 
and neonatal outcomes [58]. Almost all studies have demon-
strated an increased risk of pregnancy-specific complications 
(e.g., pregnancy loss, preterm delivery, and placental abruption) 
associated with elevated maternal TSH concentrations [21,59]. 
These outcomes are even worse in the presence of TPOAb. 
Thus, a more aggressive approach with LT4-Tx would be rec-
ommended in pregnant women [21]. Based on concerns of the 
adverse effects on pregnancy, it would be better to manage sHy-
po aggressively in women who are undergoing in vitro fertiliza-
tion or planning to conceive, or even in all women of child-
bearing age [21]. Although the value of LT4-Tx in preventing 
adverse outcomes remains uncertain, sHypo detected before 
conception should be treated, and doing so may also be consid-
ered in the first trimester [47]. 

Symptoms
Fatigue, muscle weakness, weight gain, cold intolerance, and 
constipation have been reported as sHypo symptoms [13]. Mild 
memory impairment and mood changes have been identified in 
middle-aged patients with grade 2 sHypo [60]. Functional mag-
netic resonance imaging suggested that working memory may 
be impaired in individuals with sHypo [61]. However, a small 
proportion of asymptomatic sHypo subjects have superior well-
being compared with euthyroid individuals as assessed using 
general health questionnaires and neuropsychological tests [62]. 
In a meta-analysis, the risk of depression in individuals with 
sHypo was significantly higher than in their euthyroid counter-
parts [63], while other studies only confirmed this relationship 
in younger patients [64-66]. Yet another study identified no link 
between depression and sHypo in young and middle-aged 
adults [67]. 

When managing patients with psychoneurotic symptoms, 
there are several points to remember. First, it should be kept in 
mind that these symptoms (e.g., fatigue, depression, weakness) 
are extremely common in the general population (especially el-
derly patients), meaning that their presence in an individual can 
be distinct from sHypo. A second point to consider is the “label-
ing effect,” whereby patients who learn about their thyroid con-
dition are more likely to report related symptoms. This observa-
tion is supported by findings from a population-based study 

suggesting that there was no correlation between thyroid func-
tion and self-reported depression overall, but that within the 
subgroup with known thyroid disease, there was an increased 
prevalence of depression, even in those with normal TSH levels 
[68]. 

Previous treatment guidelines have recommended the use of 
LT4-Tx based mainly on symptoms and serum TSH levels (Ta-
ble 3); however, recent data are not consistent with these recom-
mendations. A systematic review and meta-analysis failed to 
find an effect of LT4-Tx on symptomatic improvement [69]. In 
a prospective analysis involving adults with sHypo aged 80 
years and older, LT4-Tx was not significantly associated with 
improvement in hypothyroid symptoms or fatigue [70]. As 
mentioned above, the TRUST study also found no benefit of 
LT4-Tx on thyroid-related symptoms in elderly people with 
mild sHypo [46]. Altogether, the timing of LT4-Tx initiation 
should be carefully considered in relation to symptomatic im-
provement, especially in elderly patients with mild sHypo. 

On physical examination, the presence of goiter could be a 
clue suggesting CAT, although CAT may also present without 
goiter [71]. To rule out other causes, it is recommended to mea-
sure serum TPOAb and check the history of the goiter, its size, 
and the co-occurrence of symptoms (e.g., pain). 

ORGAN-SPECIFIC CONSIDERATIONS IN 
THE MANAGEMENT OF sHypo

Cardiovascular function
Doppler echocardiographic data demonstrated that sHypo is re-
lated to left ventricular (LV) diastolic function, a slowed rate of 
relaxation time, and impaired ventricular filling (exercise), lead-
ing to LV systolic dysfunction [72]. Vascular abnormalities have 
also been reported in patients with sHypo [73]. Grade 2 sHypo 
was found to be associated with increased carotid intima-media 
thickness in a meta-analysis [74]. However, clinical data are not 
consistent with these laboratory and diagnostic findings. Several 
studies found correlations between sHypo and cardiovascular 
disease [75,76], including a comprehensive meta-analysis that 
demonstrated an association between cardiovascular disease 
risk and sHypo [77]. Long-term cardiovascular outcomes after 
coronary bypass grafting in patients with sHypo showed a poor 
prognosis [78]. However, data from a consortium of cohort 
studies with data from more than 75,000 participants (Thyroid 
Studies Collaboration) revealed no correlation with the risk of 
atrial fibrillation [79], heart failure [80], stroke [81], coronary 
heart disease [82], mortality [83], and sHypo. Only in a sub-
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analysis, higher cardiovascular risk was associated with the se-
verity of sHypo and the presence of TPOAb [25].

The effects of LT4-Tx on cardiovascular outcomes are also 
inconclusive. In a retrospective study, LT4-Tx reduced the risk 
of coronary heart disease events [84], but other studies failed to 
confirm improvement of the LV ejection fraction after 52 weeks 
of LT4-Tx in patients with sHypo and acute myocardial infarc-
tion [85]. Although the TRUST study failed to confirm a posi-
tive effect of LT4-Tx on the occurrence of serious cardiovascu-
lar events, such as atrial fibrillation and heart failure [46], it fo-
cused only on elderly patients, and participants with TSH >10 
mIU/L accounted for only 5% of the study population. There-
fore, it would be inappropriate to extrapolate the TRUST data to 
subjects with grade 2 sHypo and those who are <65 years old. 
Based on the results available to date, it may be reasonable to 
pay additional attention to patients with grade 2 sHypo at high 
risk of cardiovascular disease; however, existing evidence as-
sessing the therapeutic effects of LT4-Tx on cardiovascular risk 
is not yet sufficient. Further large, prospective multi-center 
studies are needed to assess the usefulness of LT4-Tx for pre-
venting cardiovascular disease in sHypo, especially in younger 
patients.

Cognitive function
When a clinician faces a patient with sHypo and symptoms of 
dementia, the question may arise of whether a link exists be-
tween these two conditions. In a population-based cohort of el-
derly people, sHypo was not associated with mild cognitive im-
pairment [66,86]. In another meta-analysis, no correlation was 
found between sHypo and cognitive impairment in individuals 
younger than 75 years who had higher TSH concentrations [45]. 
sHypo demonstrated no association with a faster decline in 
Mini-Mental State Examination scores over time [87]. Another 
systematic review found no evidence of an association between 
sHypo and cognitive impairment in people over 60 years [88]. 
Thus, there is a shortage of evidence to support a correlation be-
tween sHypo and cognitive dysfunction. LT4-Tx cannot yet be 
justified as a treatment to improve cognitive function, especially 
in elderly people. 

 
Musculoskeletal, kidney, and liver functions
Unlike subclinical hyperthyroidism, which has a significant im-
pact on fracture risk, a meta-analysis found no association be-
tween sHypo and fracture risk [89]. Additionally, no association 
has been reported between sHypo and serial bone mineral den-

Table 3. Current Guidelines on LT4-Tx for Subclinical Hypothyroidism

Consider LT4-Tx Observe without LT4-Tx Reference

American Thyroid  
Association (2012)

TSH >10 mIU/L, age <70 years
TSH 4–10 mIU/L, age <65 years with symptoms

TSH <10 mIU/L, age <70 years
TSH 4–10 mIU/L, age >65 years

[100]

European Thyroid  
Association (2013)

TSH >10 mIU/L, age <70 years
TSH <10 mIU/L, age <70 years with symptoms
TSH >10 mIU/L, age >70 years with clear  

symptoms or high cardiovascular risk

TSH <10 mIU/L without symptoms, age <70 years
TSH <10 mIU/L, age >70 years

[101]

Clinical practice guideline 
(2017)

TSH >10 mIU/L, age <70 years
Especially, symptoms (+), cardiac risk factors (+)
6 months LT4-Tx trial (may)
TSH >4.5 to <7 mIU/L with symptoms
TSH >7 to <10 mIU/L, age <70 years, with  

symptoms regardless of age, cardiac risk factors, 
TPOAb(+)

TSH >10 mIU/L, age >70 years [24]

UpToDate (2018) TSH <7 mIU/L, age <65/70 years with symptoms
TSH 7–10 mIU/L, age <65 years
TSH 7–10 mIU/L, age >65/70 years with symptoms
TSH >10 mIU/L

TSH <7 mIU/L, age >65/70 years
TSH <7 mIU/L, age <65/70 years without symptoms
TSH 7–10 mIU/L, age >65/70 years without  

symptoms

[102]

National Institute for Health 
and Care Excellence 
(NICE) guidelines (2018)

TSH >10 mIU/L, age <70 years
TSH 4–10 mIU/L, age <65 years with symptoms

TSH >10 mIU/L, age >70 years
TSH 4–10 mIU/L, age >65 years

[103]

Clinical practice guideline 
(2019)

Only women who are or trying to become pregnant 
or patients with TSH >20 mIU/L

Almost all adults [104]

LT4-Tx, levothyroxine treatment; TSH, thyroid-stimulating hormone; TPOAb, thyroid peroxidase antibody.
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sity measurements [90] or bone turnover markers and bone loss 
[91]. In a cross-sectional, prospective study that assessed the as-
sociations of subclinical thyroid dysfunction with frailty and the 
five frailty subdomains (sarcopenia, weakness, slowness, ex-
haustion, and low activity), sHypo was not consistently associ-
ated with the overall frailty components [92]. A randomized 
controlled study, the Prospective Study of Pravastatin in the El-
derly at Risk (PROSPER), found no evidence that sHypo con-
tributes to decreased functional capacity [93]. Altogether, sHypo 
is thought to have no correlation with the deterioration of mus-
culoskeletal function. 

In end-stage renal disease, a higher prevalence of sHypo has 
been noted compared with the general population [94]. In pa-
tients with sHypo and chronic kidney disease (CKD), LT4-Tx 
attenuated the decline in renal function [95]. sHypo was associ-
ated with higher mortality than the euthyroid state in patients 
with renal failure requiring hemodialysis [96]. These results 
demonstrated that sHypo worsens the clinical course of CKD. 
However, a meta-analysis found no correlation between sHypo 
and decline in kidney function [97]. 

Overt hypothyroidism is known to be associated with the pres-
ence and severity of nonalcoholic fatty liver disease (NAFLD); 
however, evidence of an association between NAFLD and sHy-
po is insufficient to date. In a cross-sectional study, individuals 
with sHypo and fatty liver had higher risks for metabolic syn-
drome, insulin resistance, and a higher coronary artery calcifica-
tion score than those with sHypo and no fatty liver [98]. In an-
other small-scale, randomized controlled trial, LT4-Tx demon-
strated benefits on NAFLD in sHypo patients with dyslipidemia 
[99]. Larger-scale, well-designed prospective studies to confirm 
the correlation between sHypo and liver function are required. 

MANAGEMENT OF sHypo 

Several clinical guidelines have provided a path for clinical de-
cision-making for sHypo (Table 3) [24,100-104]. These guide-
lines primarily integrate patient age and serum TSH levels. Oth-
er parameters such as the presence of TPOAb, symptoms, cardi-
ac risk factors, and goiter also be included for reference. Even 
with these guidelines, however, clinicians are often confronted 
with difficult challenges in the management of sHypo. Since the 
guidelines do not apply age-adjusted reference ranges of TSH, 
the suboptimal use of a single TSH cut-point value may still be 
applied to patients. Although the adverse health impacts of sHy-
po have been reported, data confirming the benefits of LT4-Tx 
remain unclear [101]. When using LT4-Tx, the appropriate du-

ration of treatment has not yet been empirically defined. When 
managing patients without LT4-Tx, the ideal duration and 
schedule of follow-up have likewise not been clearly defined. 
The cost-benefit effect or possible risks of LT4-Tx in sHypo are 
also unclear. The remaining uncertainties have caused persistent 
concerns and dissatisfaction among patients, regardless of 
whether they are treated. 

Based on the paucity of high-quality evidence, a clear-cut 
path for all sHypo patients cannot be provided at this moment. 
However, in clinical situations, it is essential to stratify patients 
depending on their need for LT4-Tx and the appropriate ap-
proach to monitoring, including the cadence of visits. In this re-
view, a recommendation is suggested based on the intensity of 
the intervention: conservative, aggressive, or intermediate (Ta-
ble 4). These recommendations have been devised to guide 
management decisions. In the conservative approach, LT4-Tx 
could be postponed for a while, even up to a transition into the 
overt hypothyroid state, and the follow-up schedule could be 
less frequent. In contrast, in the aggressive approach, LT4-Tx 
should be applied not too late, and a tight follow-up schedule 
should be considered. The intermediate approach falls in be-
tween the other two approaches, but is closer to the conservative 
approach due to a lack of definitive evidence; the LT4-Tx and 
follow-up schedule could be decided based on discussions with 
patients. Exceptional cases and educational factors are also in-
cluded. 

A representative example of the conservative approach is fur-
nished by elderly patients; there is no need to rush to treatment 
in elderly patients with sHypo. As reviewed above, the serum 
TSH level could rise with increasing age as a result of physio-
logical adaptation [17]. The upper limit of the 95% confidence 
interval is around 6.0 mIU/L in >80-year-old untreated individ-
uals and could reach up to 8.0 mIU/L in those over 90 [18]. El-
derly patients are also more vulnerable to LT4 overtreatment 
with increased risks of atrial fibrillation, ischemic heart disease, 
and fractures [3,105,106]. The recent TRUST trial has provided 
relatively clear evidence suggesting an absence of benefits of 
LT4-Tx in older individuals with sHypo [46]. Thus, ‘wait-and-
see’ is a wise strategy, especially in frail patients. LT4-Tx could 
be considered in those with grade 2 sHypo (TSH >10 mIU/L) 
and relatively young patients (65 to 70 years), but patients’ life 
expectancy and the presence of comorbid conditions should 
also be considered [101]. When treatment is initiated, a “start 
low, go slow” policy is recommended [101], starting with a low 
dose of LT4 (12.5 to 25 μg/day and slowly increased by 12.5 to 
25 μg/day every 4 to 8 weeks). 
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Pregnant women provide a representative example of the ag-
gressive approach. Based on population-based, trimester-specif-
ic reference ranges for serum TSH [21], if possible, LT4-Tx 
should be considered in pregnant sHypo patients, regardless of 
etiologic factors. LT4-Tx is strongly recommended in women 
who are: (1) TPOAb-positive with TSH levels greater than the 
pregnancy-specific reference range, or (2) TPOAb-negative 
with TSH levels greater than 10.0 mIU/L. In these instances, a 
higher-than-usual initial LT4 dose could also be considered. 
Even when not pregnant, in women with sHypo who are hoping 
to conceive soon, LT4 could be started before conception, espe-
cially in TPOAb-positive subjects. Women of child-bearing age 

who have sHypo and TPOAb should also receive active LT4-Tx 
treatment, close follow-up, and education about the possible 
risks of sHypo for maternity. 

The intermediate approach would cover all other cases. In this 
group, the clinical decision-making would be made based on 
the severity and persistence of sHypo, and patients’ preferences. 
In relation to persistence, CAT (Hashimoto thyroiditis) is the 
main cause to focus on. A detailed diagnostic approach is im-
portant to discriminate CAT from transient or reversible condi-
tions that are correctable by managing etiologic factors. The ra-
tionale for LT4-Tx could be set based on the possible benefit for 
CAT status itself, organ-specific considerations, and the poten-

Table 4. Recommendation of LT4-Tx in Patients with Subclinical Hypothyroidism

(1) Elevated serum TSH, normal free T4-Repeat TSH measurement 1–3 months later (in cases of pregnancy, repeat within a few days)

(2) Differential diagnosis (DDx)-Focus on the persistent, progressive causes vs. transient, reversible causes
                                                           -During pregnancy, correct sHypo first, regardless of the causative factors

(3) Approaches in the management of persistent sHypo

Conservative Aggressive Intermediate

Representative case Elderly patients Women related to pregnancya All other cases

Main policy of management Wait-and-see Consider LT4-Tx Case by case (mainly, wait-and-see)

UNL of TSH If possible, use the population-based, 
age-specific ULN

If possible, use the population-based, 
trimester (TM)-specific ULN  
(during pregnancy)

If possible, use the population-based, 
age-specific ULN

If unavailable,
 TSH 4–9.9 mIL/L (grade 1)
 TSH ≥10 mIL/L (grade 2)

If unavailable, (during pregnancy)
 1st TM 0.1–2.5 mIL/L
 2nd TM 0.3–3.0 mIL/L
 3rd TM 0.3–3.0 or 3.5 mIL/L

If unavailable,
 TSH 4–9.9 mIL/L (grade 1)
 TSH ≥10 mIL/L (grade 2)

Follow-up schedule of TFT Go slow (3–6 months) Could be a tight schedule depending 
on LT4-Tx

Case by case (mainly, go slow: 3–6 
months)

Exceptions (may) Consider LT4-Tx trial in less 
old (65–75 years), non-frail, grade 
2, progressive case, risk of CVD 
(e.g., heart failure), and patient’s 
willing

(may) Consider ‘wait-and-see’  
without LT4-Tx in case of transient 
sHypo, mild sHypo in third  
trimester, women under birth  
control

(may) Consider LT4-Tx trial in  
progressive cases, large goiter, 
grade 2, positive TPOAb, CVD 
risks, genetic causes (children) and 
patients’ willing

LT4-Tx Start with lower than usual dosage 
(12.5–25 µg/day) and tighter 
schedule of TFT

Could start with higher dosage than 
usual, if needed

Start with lower or usual dosage (50–
100 µg/day) and tighter schedule of 
TFT

Duration of LT4-Tx No definite criteria (6 months trial 
and re-evaluation)

Up to the end-point of pregnant issue No definite criteria (6 months trial 
and re-evaluation)

Education 1. In case of CAT, education about the iodine restriction is essential, especially iodine replete area.
2. In women of child-bearing age, education about the necessity of planned pregnancy is essential.
3. In wait-and-see cases, education about the symptoms of hypothyroidism would be needed not to miss the overt  

hypothyroidism.
4. In LT4-Tx cases, education about the symptoms of hyperthyroidism would be needed not to miss the overtreatment.

LT4-Tx, levothyroxine treatment; TSH, thyroid-stimulating hormone; T4, thyroxine; sHypo, subclinical hypothyroidism; UNL, upper normal limit; TFT, 
thyroid function test; CVD, cardiovascular disease; TPOAb, thyroid peroxidase antibody; CAT, chronic autoimmune thyroiditis.
aWomen related to pregnancy contain maternity, women who wishing baby, under IVF or women of child-bearing age.
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tial of adverse risks. Although conclusive, large-scale, prospec-
tive evidence is lacking, young, and middle-aged people with 
grade 2 sHypo, TPOAb positivity, and/or marked progression in 
follow-up thyroid function tests or the presence of cardiac risk 
factors [25] could usually be good candidates for LT4-Tx. LT4-
Tx might also be considered in patients with severe symptoms 
as a trial, though prescribing LT4 based only on patient symp-
toms seems to lack a clear rationale [69]. For individuals with 
CAT who are living in an iodine-rich area, education about io-
dine restriction (diet, medication, or health-related products 
containing high iodine levels) is essential. When the decision is 
made to treat sHypo, daily LT4-Tx is the treatment of choice. 
There is no evidence supporting the use of liothyronine (T3) or 
combined LT4/T3 for the treatment of sHypo. The initial dosage 
of LT4 should be individualized, approximating 1.5 μg/kg/day 
(except in elderly patients) and should be increased gradually 
by 25 μg/day every 14 to 21 days until a full replacement dose 
is reached. The goal of treatment is to normalize serum TSH 
levels. LT4 prescriptions have increased remarkably during the 
last decade and LT4 is most likely to be prescribed for the treat-
ment of sHypo [107]. While over-treatment should be avoided, 
holding back LT4 initiation in patients who require it because of 
concerns of over-treatment is not advised [101].

CONCLUSIONS

sHypo is associated with adverse outcomes in terms of cardio-
vascular risk, metabolic conditions, and quality of life; however, 
the exact benefits of LT4-Tx in those with sHypo are unclear, 
especially in patients with grade 1 sHypo or elderly individuals. 
Given the paucity of evidence supporting the benefits of LT4-
Tx, it is reasonable to refrain from immediate LT4-Tx while 
closely monitoring most patients with sHypo, except in preg-
nant women or in progressive cases. However, there are indeed 
certain groups of patients for whom the benefits of LT4-Tx have 
been established; identifying these groups is an urgent task for 
future research [108]. Additionally, well-designed studies fo-
cused on younger patients with sHypo are needed because di-
rect evidence is scant and therefore greater uncertainty remains 
[108]. For the management of sHypo, practical considerations 
include not only the serum TSH level and age, but also the bur-
dens that come from overtreatment, regular visits, blood testing, 
medical costs, and emotional well-being [104]. Comprehensive 
assessments of all these issues would be essential to identify the 
true nature of sHypo and to establish an ideal management path. 
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