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Summary

Objective The risk of progression of subclinical hypothyroidism

(SCH) to clinical dysfunction is one of the factors considered in

the decision to treat this condition. This study evaluated the

natural history of SCH in women with TSH ≤10 mIU/l.

Design This is a prospective study.

Patients Two hundred and fifty-two women with SCH and

TSH levels ranging from 4�5 to 10 mIU/l were followed up for a

period of 5 years.

Results Among the 241 patients followed up until the completion

of the study, 46 (19%) required levothyroxine (L-T4) therapy, 55

(22�8%) had spontaneous normalization of serum TSH, and 140

(58�1%) continued to meet the criteria for mild SCH. In multivari-

ate analysis, only initial TSH >8 mIU/l was a predictor of the need

for L-T4. In contrast, initial TSH ≤8 mIU/l and the absence of thy-

roiditis [negative antithyroid peroxidase antibodies (TPOAb) and

ultrasonography (US)] were predictors of TSH normalization. Of

note, the natural history was similar in TPOAb-positive patients

and patients with negative TPOAb but with positive US.

Conclusions Most women with mild elevation of serum TSH,

ranging from 4�5 to 10 mIU/l, do not progress to overt hypothy-

roidism and even normalize their TSH. However, initial TSH

seems to be a more important predictor of progression than the

presence of antibodies or ultrasonographic appearance.

(Received 10 July 2015; returned for revision 23 July 2015; finally

revised 22 August 2015; accepted 24 August 2015)

Introduction

Subclinical hypothyroidism (SCH) is highly prevalent in the

adult population. Levothyroxine (L-T4) therapy has been recom-

mended for patients with TSH persistently >10 mIU/l, but con-

troversy exists in cases of patients with concentrations ≤10 mIU/l

and progression to overt hypothyroidism is one of the factors

considered in the decision to treat.1–6

Although the presence of circulating antithyroperoxidase anti-

bodies (TPOAb) influences the progression of SCH, serum TSH

seems to be a more important predictor of progression to clini-

cal dysfunction.7–11 It is therefore important to know the predic-

tive value of TPOAb for the progression of SCH specifically in

patients with only mildly elevated TSH (i.e. ≤10 mIU/l). Fur-

thermore, the absence of TPOAb does not exclude a diagnosis

of autoimmune thyroiditis, which can be suspected in these

cases by ultrasonography (US). Although some authors consider

the presence of ultrasonographic alterations suggestive of

chronic thyroiditis, even in the absence of TPOAb, an indication

for L-T4 replacement therapy in SCH with TSH ≤10 mIU/l,2,3,5

few studies have evaluated the value of US as a predictor of

SCH progression, especially in patients without TPOAb.10,12

This prospective study evaluated the natural history of SCH

specifically in women with TSH ≤10 mIU/l and the role of TPOAb

and US as predictors of progression to overt hypothyroidism.

Materials and methods

The study was approved by the ethics committee on research of

our institution, and informed consent was obtained from each

patient.

Study design

The study was prospective.

Patients

The population studied was from the metropolitan region of

Belo-Horizonte (Minas Gerais, Brazil), an area in which iodine

intake is adequate.13 Among 502 women referred by primary care

physicians, cardiologists and gynaecologists for elevated serum

TSH concentrations between April 2005 and April 2010, those

with TSH ≤10 mIU/l (n = 408) were initially selected. Women

from this group were excluded whether they were pregnant or

attempting to become pregnant in the short term. They were also

excluded if they were being treated with L-T4, antithyroid drugs,

amiodarone, lithium, interferon and antidopaminergic drugs.

Other exclusion criteria were a history of thyroidectomy, neck
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Efigênia. CEP 30150-240, Belo Horizonte, MG, Brasil.
Tel.: 55 (31) 32388819; Fax: 55 (31) 32388980;
E-mail: pedrowsrosario@gmail.com

878 © 2015 John Wiley & Sons Ltd

Clinical Endocrinology (2016) 84, 878–881 doi: 10.1111/cen.12939



radiotherapy, 131I treatment for hyperthyroidism, hospitalization

or major surgery up to 2 months before evaluation, untreated

adrenal insufficiency and chronic renal failure. Thus, 96 patients

were excluded. The remaining patients (n = 312) were not treated

with L-T4. They were re-evaluated by the measurement of TSH

and free T4 after 12 weeks. Two hundred and fifty-two patients

had persistent TSH, ranging from 4�5 to 10 mIU/l, and normal

free T4. These patients had measurements of TPOAb and those

without circulating TPOAb underwent thyroid US.

Follow-up

Thereafter, TSH and free T4 were measured at 6-month inter-

vals over a period of 5 years. L-T4 therapy was initiated if the

patient decided to become pregnant or her serum TSH became

elevated to >10 mIU/l accompanied by reduced free T4 or if

there were two TSH values of >10 mIU/l within an interval of

8 weeks (even in the presence of normal free T4). Five patients

did not complete follow-up, and six wished to become pregnant

during follow-up, and L-T4 therapy was thus initiated.

Assays

TSH, TPOAb and free T4 were measured with a chemilumines-

cent assay (Immulite 2000; Diagnostic Products Corporation,

Los Angeles, CA, USA), with reference values of 0�4–4 mIU/l,

up to 35 kIU/l and 10�3–23 pmol/l, respectively. For local vali-

dation of the limit provided by the kit, TPOAb were measured

in 62 healthy subjects selected according to the criteria estab-

lished by the National Academy of Clinical Biochemistry [i.e.

men, young (<30 years of age), serum TSH levels between 0�5
and 2�0 mIU/l, no goitre, no personal or family history of thy-

roid disease, no nonthyroid autoimmune diseases].14 TPOAb

concentrations were <35 kIU/l in all.

Imaging

US was performed with a multifrequency (12–14 MHz) linear

transducer, and the examiner was blind to the thyroid status of

the patient. The echogenicity was evaluated by the comparison

of the echogenicity of the thyroid with the echogenicity of the

adjacent muscles. Diffuse hypoechogenicity on US (compared

with muscles) was used as the criteria for probable autoimmune

thyroiditis.2,3,5,10,12,15,16

Statistics

Statistical analysis using v2 test and logistic regression was per-

formed. A P-value of <0�05 was considered significant.

Results

Characteristics of the patients

The age of the patients ranged from 20 to 71 years (median

46 years) and the body mass index (BMI) from 18�1 to 34�2 kg/m2

(median 24�2 kg/m2). Initial TSH concentrations ranged from

4�8 to 10 mIU/l (median 7�4 mIU/l) and free T4 from 10�4 to

20�3 pmol/l (median 15�7 pmol/l). Circulating TPOAb were

detected in 131 women [68–1876 kIU/l (mean 368 kIU/l)], 65

had no TPOAb but exhibited US alterations suggestive of

thyroiditis, and 45 had negative TPOAb and negative US for

thyroiditis.

Follow-up

Among the 241 patients followed up until the completion of the

study (at the end of 5 years), 46 (19%) required L-T4 for the

treatment of overt hypothyroidism or persistence of TSH

>10 mIU/l, 55 (22�8%) had spontaneous normalization of serum

TSH, and 140 (58�1%) continued to meet the criteria for mild

SCH.

In the analysis using binary TSH data (TSH > 6, 7, 8 and

9 mIU/l compared with TSH <6, 7, 8 and 9 mIU/l, respectively),

the greatest difference in SCH progression rates was obtained

with the cut-offs of 8 and 9 mIU/l. As no difference was

observed between the last two, we used the cut-off of 8 mIU/l

for the analysis of the predictive value of TSH.

Need for L-T4 therapy

In univariate analysis, initial TSH >8 mIU/l (Table 1) and the

presence of thyroiditis [positive TPOAb or US (Table 2)] were

predictors of the need for L-T4 therapy. This progression was

similar in TPOAb-positive patients and patients with negative

TPOAb but with positive US (Table 2).

TSH >8 mIU/l was the only independent predictor of the

need for L-T4, although the rate of SCH progression differed

between those with a TSH >8 mIU/l with thyroiditis (35%) vs

those with TSH <8 mIU/l without thyroiditis (3%) (Table 1).

Spontaneous normalization of TSH

Initial TSH ≤8 mIU/l (Table 1) and the absence of thyroiditis

[negative TPOAb and US (Table 2)] were independent predic-

tors of spontaneous TSH normalization. The rate of normaliza-

tion of TSH was similar in TPOAb-positive patients and

patients with negative TPOAb but with positive US (Table 2).

Normalization of TSH was observed in 60% of women with

TSH ≤8 mIU/l without thyroiditis vs only 2�2% with TSH

>8 mIU/l and thyroiditis (Table 1).

Discussion

Individuals with TSH ≤10 mIU/l account for most cases of

SCH, and it is in this subgroup that controversy exists regarding

the need for treatment.1–6 The progression to clinical dysfunc-

tion is one of the factors considered in the decision to treat this

condition, which will be the focus of our discussion.

First, some characteristics of the study deserve comment. This

is a prospective study specifically designed to evaluate the

natural history of SCH with TSH ≤10 mIU/l. The number of
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participants was significant and higher than that of previous

series on this topic.7–10,12,17 SCH was not defined solely on one

elevated TSH,7,10,11 but only after confirmation at an interval of

12 weeks and exclusion of other causes of hyperthyrotrophi-

naemia.1–6 As a demonstration of the importance of this initial

confirmation, 20% of the women were excluded due to the

result of the second TSH measurement, similar to the findings

of other studies.8,12 In contrast to previous studies that used a

criterion of TSH >20 mIU/l to initiate L-T4 therapy,8,9,11 the

criterion adopted here was TSH >10 mIU/l (confirmed), in

agreement with current recommendations.1–6 Furthermore, this

criterion was observed uniformly. In this respect, there are stud-

ies in which some of the patients started L-T4 therapy without

demonstration of the predefined criterion of clinical hypothy-

roidism.10,11 Few studies have evaluated the role of US as a pre-

dictor of SCH progression,10,12 and the number of patients was

smaller than in the present study. Finally, the follow-up period

was set to 5 years as the vast majority of cases of progression to

clinical hypothyroidism occur during this time period.9,11,12,17,18

Also, >80% of cases of TSH normalization are observed in the

first years of follow-up.11,12,18,19

There is agreement that the presence of TPOAb influences the

natural history of SCH and our results confirm this. However,

serum TSH is as,7 or even more,8–11 important than TPOAb as

a predictor of SCH progression, which was also shown in the

present study. It would therefore be interesting to know the pro-

gression of SCH specifically in patients with only mildly elevated

TSH (i.e. ≤10 mIU/l). In this subgroup, deterioration of thyroid

function occurred at a rate of approximately 4% per year. This

rate was even lower in other studies.7–11 It should be noted that

some studies adopted a more rigorous criterion for the defini-

tion of clinical dysfunction, that is TSH >20 mIU/l,8,9,11 while in

the present study, L-T4 therapy was initiated when TSH was

>10 mIU/l (confirmed) as currently recommended.1–6 This dif-

ference is important as 52% of our patients had TSH between

10 and 20 mIU/l and normal free T4 at the time of initiation of

L-T4 therapy (data not shown). Furthermore, progression to

overt hypothyroidism was even less frequent when TSH was

≤8 mIU/l, as demonstrated in other series in which worsening of

SCH was seen exceptionally in cases of only discretely elevated

TSH.8,10,11

In addition to the low rate of progression, spontaneous nor-

malization of TSH is common in patients with SCH and TSH

≤10 mIU/l. Similar to our observations, previous studies

reported a return to euthyroidism in 20–50% of cases.9–12 How-

ever, the vast majority of patients progressing in this way had

initial TSH <8 mIU/l.8,10–12,19 Indeed, <5% of our patients

with TSH >8 mIU/l normalized TSH during follow-up. This

normalization of TSH is generally observed in the first years

of follow-up.11,12,18,19

In the present study and in a previous series,12 the natural

history of SCH was similar among women with TPOAb and

without antibodies, but with diffuse hypoechogenicity on US.

Another study involving an elderly Japanese population also

showed the predictive value of US for the progression of SCH,

which was superior even to TPOAb for the prediction of TSH

normalization.10 Additionally, many authors consider ultrasono-

graphic alterations suggestive of chronic thyroiditis to be an

Table 1. Evolution of women with subclinical hypothyroidism (TSH 4�5–10 mIU/l) according to the presence of thyroiditis (positive

antithyroperoxidase antibodies or ultrasonography) and initial TSH

Evolution

TSH ≤8 mIU/l TSH >8 mIU/l

With thyroiditis

(n = 107)

Without thyroiditis

(n = 35)

All

(n = 142)

With thyroiditis

(n = 89)

Without thyroiditis

(n = 10)

All

(n = 99)

Need for L-T4 11 (10�3%) 1 (2�8%) 12 (8�4%)a 31 (34�8%) 3 (30%) 34 (34�3%)b

Normalization of TSH 30 (28%)e 21 (60%)f 51 (36%)c 2 (2�2%)g 2 (20%)h 4 (4%)d

Mild SCH 66 (61�7%) 13 (37�1%) 79 (55�6%) 56 (63%) 5 (50%) 61 (61�6%)

a vs b, c vs d, e vs f: P < 0�0001; g vs h: P < 0�05.

Table 2. Evolution of women with subclinical hypothyroidism (TSH 4�5–10 mIU/l) according to the results of antithyroperoxidase antibodies (TPOAb)

and ultrasonography (US)

Evolution

Negative TPOAb

and US (n = 45)

Positive TPOAb or US (n = 196)

Positive

TPOAb (n = 131)

Negative TPOAb and

positive US (n = 65) All

Need for L-T4 4 (8�8%)a 29 (22�1%) 13 (20%) 42 (21�4%)b

Normalization of TSH 23 (51�1%)c 20 (15�3%) 12 (18�4%) 32 (16�3%)d

Mild subclinical hypothyroidism 18 (40%) 82 (62�6%) 40 (61�5%) 122 (62�2%)

a vs b: P < 0�05; c vs d: P < 0�0001.
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indication for the treatment of SCH.2,3,5 As only patients with-

out circulating TPOAb were submitted to US, we cannot state,

as suggested in other studies,10,15,16 that US is useful even in the

presence of these antibodies to identify a subgroup that is

indeed at higher risk of deterioration of thyroid function.

Most patients with SCH are women. Although previous stud-

ies have shown no difference in the natural history of SCH

between genders,9–11 it is possible that the progression to overt

hypothyroidism is less common in men.7 Hence, as only women

were included in the present study, the results cannot be fully

extrapolated to men with SCH and TSH ≤10 mIU/l.

In conclusion, most women with mild elevation of serum

TSH, ranging from 4�5 to 10 mIU/l, do not progress to overt

hypothyroidism and even normalize their TSH. However, initial

TSH seems to be a more important predictor of progression to

clinical dysfunction.
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