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This article will discuss the entity of subclinical
hypothyroidism, looking at some of the complex
issues clinicians face with respect to making the
diagnosis, deciding whether to initiate treatment,
and how effective that treatment will be.

The thyroid gland located in the anterior neck produces three hormones: T4, thyroxine
which contains four iodide atoms, T3, triiodothyronine containing three iodide atoms,
and calcitonin which is involved in calcium regulation in the body.

T3 and T4 hormones are involved in the control of body metabolism.  The release of
thyroid hormones is in a feedback loop with the hypothalamus where thyrotropin
releasing hormone (TRH) stimulates the pituitary gland to release thyroid stimulating
hormone (TSH), also known as thyrotropin, which increases the production and release
of T3 and T4 from the thyroid gland.  In hypothyroidism when T3 and T4 levels are low
more TRH and TSH is released and in hyperthyroidism when T3 and T4 are elevated,
TRH and TSH release is reduced.  About 20% of T3 is produced in the thyroid gland.
T4 is metabolically inactive and is converted to T3 in a process called deiodination to
produce the other 80% of needed T3.[1]  The deiodination of T4 occurs mainly in the
liver and kidneys but also can occur in the central nervous system, pituitary gland,
brown adipose tissue and muscle.[2]  A small decrease in serum T4 may result in a
relatively large increase in serum TSH, which can elevate the serum TSH level while T4
levels are still within the normal range.[3]  When people are floridly hypothyroid there is
little debate about the need for treatment. However, in subclinical hypothyroidism
where TSH levels are elevated with normal T3 and T4 levels, the decision to treat
or not treat is more complex. The TSH elevation in subclinical hypothyroidism
indicates a relative lack of thyroid hormone in the body which requires more TSH to be
released which stimulates the thyroid gland to produce and release more hormones to
maintain normal T3 and T4 levels.  Even though the T3 and T4 levels may be normal,
some patients with subclinical hypothyroidism will have adverse symptoms.

The prevalence of subclinical hypothyroidism varies among populations and ranges
from 3% to 15%.[3]  There is a higher prevalence of between 8% and 18% in adults
over 65 years of age.[4]  The conversion from subclinical hypothyroidism to overt
hypothyroidism is about 2% to 6% per year, and is more likely in the elderly, women,
people with higher TSH levels, the presence of thyroid antibodies, people with a
low-normal T4 level,[3] high iodine intake or who have a goiter.[5]  Up to 46% of patients
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found to have an isolated elevated TSH level will revert back to normal within two
years.[3]  In asymptomatic patients with an elevated TSH, it is recommended to get a
repeat TSH level in two to three months before making a diagnosis of subclinical
hypothyroidism due to the high number of people who spontaneously revert back to
normal.[3]

Causes of subclinical hypothyroidism in the adult include; chronic autoimmune
thyroiditis (Hashimoto's disease), treated hyperthyroidism (Grave’s disease), radiation to
the neck, iodine deficiency, medications such as lithium, iodine, amiodarone or
antithyroid drugs, infiltrative diseases, such as amyloidosis, sarcoidosis, or
hemochromatosis,[5] idiopathic hypothyroidism, and hypopituitarism causing secondary
hypothyroidism.[6]  Hashimoto’s disease is thought to be responsible for 60% to 80% of
cases.[5]

Symptoms of Subclinical Hypothyroidism

Up to 70% of patients with subclinical hypothyroidism feel normal without any symptoms
of hypothyroidism,[5] but some do present with mild symptoms, such as fatigue, muscle
weakness, weight gain, cold intolerance, constipation, dry skin, puffy eyes or some
reduction in cognitive function and memory.[3]  Overt hypothyroidism can cause
peripheral neuropathy, but the evidence for causation in subclinical hypothyroidism is
mixed.[7,8]  However, there are some studies that found symptoms of diabetic
neuropathy are worsened in patients with subclinical hypothyroidism.[9,10]

A literature review of the cardiac effects of subclinical hypothyroidism found that as TSH
levels increased so did the number of adverse cardiac events, although it did not
increase mortality.  Coronary events were highest in subclinical hypothyroidism patients
with TSH levels between 10 and 19.9 mIU/L (milli-international units/liter).[11]  In a
literature review, patients with subclinical hypothyroidism were found to be at higher risk
for congestive heart failure, especially those with levels over 10mIU/L.[12]  Subclinical
hypothyroidism is known to increase total cholesterol and low-density lipoprotein (LDL)
levels.[3]

An analysis of subclinical hypothyroidism and stroke found no overall increase in events
in the total group but there was an increased risk of stroke in adult patients with
subclinical hypothyroidism under 65 years of age.[13]

Subclinical hypothyroidism may increase the risk of female infertility, spontaneous
abortion, gestational hypertension and preeclampsia.  Normal values for TSH and T4
are altered during pregnancy.[3]
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Laboratory Testing

Subclinical hypothyroidism is defined as a serum TSH over the reference range with a
normal T4 level.  Over 99% of T3 and T4 are bound to protein in the body and inactive
biologically.[14]  The preferred test is free T4 to measure the biologically active levels of
the hormone rather than total T4 which includes the inactive protein bound portion.
Conversely, in pregnancy measurement of total T4 is recommended because alterations
in serum proteins may yield lower values of free T4 based on reference ranges
established with normal non-pregnant individuals.[15]  There is a consensus
recommendation that T3 levels are not needed for the diagnosis of hypothyroidism and
do not need to be drawn.[15]

The normal values may vary slightly depending on the laboratory, but the reference
range for free T4 (ages 20 and older) is 0.8-1.8 ng/dL (nanograms/deciliter) used by one
national laboratory.[16]  Total T4 normal values in females (over 20 years of age) are
5.1-11.9 mcg/dL (micrograms/deciliter).[17]

The TSH reference range for patients ages 20 and older is 0.40-4.50 mIU/L,[18]
although one consensus guideline recommends 4.12 mIU/L as the upper limit of
normal.[15]  In pregnancy the TSH reference ranges are much lower than in
nonpregnant women with the first trimester reference range being 0.26-2.66 mIU/L,
second trimester 0.55-2.73 mIU/L, and third trimester 0.43-2.91 mIU/L.[18]

It should be noted that some authorities have recommended lowering the upper limit of
normal of TSH to 3.0 mIU/L.  The arguments for doing that is that the mean and median
values of approximately 1.5 mIU/L are much closer to the lower limit of the reported
normal reference range than the upper limit, and the distribution of TSH values used to
establish the normal reference range is skewed to the right by values over 3.0.  The
arguments against lowering the upper limit of a normal TSH is that it would lead to more
than 10 million additional diagnoses of hypothyroidism in the United States per year,
without any clear-cut benefit, and many of those patients would not actually have
subclinical hypothyroidism.[15]

Thyroid peroxidase antibodies are antibodies of an enzyme involved in the synthesis
of thyroid hormones.  Patients who have these antibodies are more likely to progress to
overt hypothyroidism compared to those that don’t; 4.3% per year in the antibody
positive group versus 2.6% per year in subclinical hypothyroidism patients without
antibodies.[15]  Thyroid peroxidase antibodies may be seen in Hashimoto’s thyroiditis
as well as idiopathic myxedema and Graves’ disease (hyperthyroidism).[3,19]

Thyroglobulin antibodies are antibodies to a thyroid protein used to make thyroid
hormones, and a correlation between elevated levels of these antibodies and symptoms
of hypothyroidism has been found.[20]  This test is more commonly used in thyroid
cancer screening as elevated thyroglobulin levels are used to screen for cancer
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reoccurrences, and the presence of antibodies may make the test inaccurate.[21]
Thyroglobulin antibodies are not as sensitive as thyroid peroxidase antibodies for
subclinical hypothyroidism testing.[15]

High dose biotin supplementation has been found to interfere with some thyroid
immunoassay testing and can falsely elevate T4 and T3 levels and falsely decrease
TSH levels.[22,23]  It is recommended that patients stop biotin at least two days before
testing to prevent spurious values and misdiagnosis.[22,24]  Biotin supplementation is
not uncommon.  In one study of emergency department patients, 7.7% of the subjects
were taking biotin supplements and 7.4% had serum concentrations at or above the
lowest known threshold for biotin interference with thyroid testing.[25]

Does Treatment Help?

What is the evidence that treatment will help patients with subclinical hypothyroidism?

There is strong evidence that early treatment will prevent onset of more severe
symptoms if the patient progresses to overt hypothyroidism.  There is strong evidence
that treatment of subclinical hypothyroidism will improve symptoms of hypothyroidism
especially with TSH levels over 10 mIU/L.  There is moderate evidence that treatment
will reduce total cholesterol and LDL levels but it is not certain whether this decreases
the risk of a cardiovascular event.  There is only weak evidence of a benefit to prevent
strokes, CHF, cognitive decline, and coronary heart disease in TSH levels less than 10
mIU/L.  The evidence for reduction of congestive heart failure and coronary artery
disease is stronger for TSH levels above 10 mIU/L.[3]  A Cochrane systematic review of
the literature concluded that there was no survival benefit, reduced cardiovascular
morbidity or improvement in health-related quality of life for subclinical hypothyroidism
patients treated with levothyroxine.  There was some evidence that treatment improved
lipid profile parameters and left ventricular function.[26]  A trial of elderly patients with
subclinical hypothyroidism comparing levothyroxine versus placebo found no
symptomatic benefits in the treatment group over placebo.[27]

Treatment recommendations

Most sources base treatment recommendations for subclinical hypothyroidism on the
amount of TSH elevation, patient symptoms and age.  The American Thyroid
Association and the American Association of Clinical Endocrinologists guidelines for
elevated TSH levels under 10mIU/L state that treatment should be individualized, and
recommend treating subclinical hypothyroidism only if the patient has symptoms of
hypothyroidism, is positive for thyroid peroxidase antibodies, or has evidence of
atherosclerotic cardiovascular disease, heart failure, or major cardiac risk factors.  The
rest should be followed and treatment started as needed.  For TSH levels over 10mIU/L
the consensus is to start thyroid replacement treatment.[15]
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There are slightly different recommendations from the European Thyroid Association
(ETA) based on age.  With TSH levels less than or equal to 10 mIU/L, they recommend
that geriatric patients, especially those over 80 years of age without specific signs of
hypothyroidism can be followed with careful follow-up with a wait-and-see strategy
trying to avoid hormonal treatment if possible.  The ETA also recommends lower
treatment target TSH levels of 0.4 to 2.5 mIU/L for adult patients less than 70 years of
age, and a higher TSH target range of 1 to 5 mIU/L for patients over 70 years old.[28]

In pregnancy, treatment for subclinical hypothyroidism is recommended at lower TSH
levels.  There are questions of whether subclinical hypothyroidism can impair
intellectual and psychomotor development in the fetus and increase miscarriages.[15]  A
meta-analysis and systemic review of 18 studies concluded that subclinical
hypothyroidism patients were at higher risk for pregnancy loss, placental abruption,
premature rupture of membranes, and neonatal death compared with euthyroid
pregnant women, but the effects of replacement therapy were uncertain in preventing
these complications.[29]

Treatment Options

Levothyroxine (T4) is considered the drug of choice for subclinical hypothyroidism.
Because of differences in the biologic availability of various levothyroxine products,
switching between different levothyroxine products should be avoided in patients whose
condition is stable.  Levothyroxine should be taken on an empty stomach with water
30-60 minutes before breakfast or at bedtime at least 4 hours after the last meal.[3,15]

Liothyronine is a manufactured form of the triiodothyronine (T3) and is sold individually
and in a combination pill with levothyroxine, and is not generally recommended for
treating subclinical hypothyroidism, as there is no evidence supporting a benefit over
using levothyroxine alone.[15,28]

Combination Therapy

Desiccated Thyroid is made from the thyroid gland of animals and contains both T3 and
T4.  It was in use before levothyroxine was available and is still available today.  The
ratio of T4 to T3 may vary in desiccated thyroid preparations by brand and whether it is
of porcine or bovine origin,[15] and T3 levels vary substantially throughout the day in
those taking desiccated thyroid.[30]  The American Association of Clinical
Endocrinologists and the American Thyroid Association guideline, based on expert
opinion, states that “There is no evidence to support using desiccated thyroid hormone
in preference to L-thyroxine monotherapy in the treatment of hypothyroidism and
therefore desiccated thyroid hormone should not be used for the treatment of
hypothyroidism”.[15]
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However, a small study of 70 patients comparing desiccated thyroid to levothyroxine
found 48.6% of patients preferred the desiccated preparation compared to 19% who
preferred T4 monotherapy.  Subjects reported subjective increases of concentration,
memory, sleep, decision-making capability, happiness, and energy levels while on the
desiccated preparation.  While more study is needed, and there was no difference in
thyroid blood levels, the paper presents the possibility that there may be subgroups of
hypothyroid patients that may benefit from combined T4/T3 therapy in ways that may
not be easily clinically discernable.[31]

While monotherapy with levothyroxine is currently recommended for most patients with
hypothyroidism one study found that people with certain genetic variants in the
deiodinase 2 gene (DIO2) which helps convert T4 to T3 in the body were found to have
decreased psychological well-being while on T4 monotherapy which improved when
combination T4/T3 therapy was used.  In that study the DIO2 variant was present in
16% of the study population. This polymorphism (variant form of a DNA sequence) had
no effect on circulating thyroid hormone levels.[32]  Another small study with 45
subjects found that 63% patients with one variant gene, DIO2 or MCT10 (which may
affect the transport of thyroid hormones into the brain) preferred thyroid combination
therapy to T4 monotherapy. 100% of the patients that had both polymorphisms
preferred the combined therapy.[33]  A third study of 141 patients had different findings
and  concluded that any preference for combination T4/T3 therapy over T4
monotherapy could not be explained by DIO2 polymorphisms.[34]

While the data on combined T4/T3 therapy’s advantage for certain individuals over
monotherapy is subjective, based on small studies, and uses psychological profiles and
patient preferences, some authors have suggested that in the future individualized
hypothyroid replacement therapy based on genotype may become the standard.[35]
However, much larger studies need to be done to confirm these findings, as no
differences in thyroid hormone levels were found between groups.
The American Association of Clinical Endocrinologists and the American Thyroid
Association guideline states that the evidence does not support using L-thyroxine and
L-triiodothyronine combinations to treat hypothyroidism, but there are still unresolved
issues raised by studies that report that some patients prefer and some patient
subgroups may benefit from a combination of L-thyroxine and L-triiodothyronine.[15]

Dosage

In patients with subclinical hypothyroidism the initial levothyroxine dose is generally
lower than required in the treatment of overt hypothyroidism. A daily dose of 25 to 75 μg
should be considered, depending on the degree of TSH elevation.  In patients with
cardiac disease 12.5 μg might be considered as an initial dose.[36]  Further adjustments
should be guided by clinical response and follow up TSH and T4 values.  It takes about
six to eight weeks for TSH levels to equilibrate after a dosage change.  Levothyroxine
has a narrow therapeutic range, and a half-life of 7 days which means that
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overtreatment can have a prolonged effect.[5]  Small dosage increases of levothyroxine
are recommended to avoid causing the patient to become hyperthyroid with possible
complications such as atrial fibrillation.[3,15]

Conclusion

Subclinical hypothyroidism is a fairly common disease entity which increases in
prevalence with age.  Treatment with a TSH level over 10mIU/L is generally
recommended.  However, with TSH levels between 4.5 to 10 mIU/L therapy needs to be
individualized for each patient, with recommendations to only treat symptomatic patients
and those with cardiac risk factors, as the benefits for asymptomatic patients are
uncertain.  Levothyroxine is the recommended treatment and liothyronine is not
recommended for most patients.  Combination T4/T3 therapy is not recommended but
there may be subgroups who might benefit and more research is needed.  When
treating subclinical hypothyroidism start with low doses of levothyroxine to avoid
causing iatrogenic hyperthyroidism.  There are different recommendations regarding
testing and treatment of subclinical hypothyroidism in pregnancy to avoid potential
complications.

Correction: The European Thyroid Association recommendation is that geriatric patients
with TSH levels less than or equal to 10 mIU/L, especially those over 80 years of age
without specific signs of hypothyroidism can be followed with careful follow-up with a
wait-and-see strategy trying to avoid hormonal treatment if possible.  It was incorrectly
presented as “TSH levels > 10 mIU/L” in a previous version.
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