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M easurement of the plasma thyrotropin
(TSH) level using a highly sensitive assay

is now recognized as the best initial biochemical
tool to evaluate thyroid function.1

A brief physiologic review will give a better
understanding of the rationale for using TSH as
the primary thyroid function test. Thyroxine
(T4) and triidothyronine (T3), the two thyroid
hormones, normally are produced by the thyroid
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gland in response to TSH, which is secreted by the
anterior pituitary gland. Approximately 80% of
circulating T3 originates from T4 due to deiodina-
tion in tissues such as the liver, kidney and skele-
tal muscle. In patients with an intact hypothalam-
ic-pituitary-thyroid axis, a negative feedback
mechanism regulates thyroid hormone secretion.
The pituitary behaves more or less as an internal
biosensor of the thyroid hormone status of an indi-
vidual. Insufficient amounts of circulating thyroid
hormones will increase plasma TSH levels above
the normal levels, whereas TSH levels will be sup-
pressed below normal if thyroid hormone levels

are too high. The optimal levels of thyroid hor-
mones for an individual patient cannot be known
precisely, so the physician must refer to the “nor-
mal” range obtained in a normal population. This
could lead to a false interpretation of the thyroid
status. This false interpretation can be overcome
by assessing the TSH level.

Use of the TSH level to assess the thyroid hor-
mone status is further strengthened by the fact that
there is an inverse log-linear relationship between
the levels of TSH and free T4, which means that a
small change in free T4 will be associated with a
proportionally larger change in TSH. In interpret-
ing the reciprocal changes between TSH and thy-
roid hormone status, however, it is important to
note that, during periods of change, a time-lag of
four to six weeks may exist before the TSH can
adequately indicate the current thyroid status.

Due to its high sensitivity in detecting early
thyroid dysfunction, the use of highly precise
TSH measurement has given rise to two new enti-
ties:2

1. Subclinical hypothyroidism: Patients with a
TSH concentration above normal, but normal
levels of free T4 and free T3 and no clinical
symptoms; and

2. Subclinical hyperthyroidism: Patients with
low TSH, but normal levels of free T4 and free
T3 and no clinical symptoms.
By definition, these two entities generally are

found in the absence of any obvious symptoms,
thus, prompting the following two questions:
1) Should we screen patients for these entities? 
2) Should we treat patients with these entities? 

These questions recently have been the subject
of consensus statements, position papers, clinical
guidelines and editorials. These two questions
will be addressed here, and some of the differ-
ences between some recent published recommen-
dations will be examined.
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The American College of
Physicians’ Position on Thyroid
Screening

“It is reasonable to screen women older than

50 years of age for unsuspected, but sympto-

matic, thyroid disease. The preferred screen-

ing method is a sensitive TSH test. A free

thyroxine test should be done when the TSH

level is undetectable or is 10 mU/L or more. 

Patients who have an undetectable TSH

level and an elevated free thyroxine level

have overt hyperthyroidism. Patients who

have a TSH level higher than 10 mU/L and a

low free thyroxine level have overt hypothy-

roidism. Patients with either of these condi-

tions are likely to benefit from appropriate

treatment.”



Should Patients Be Screened for
Subclinical Thyroid Disease ?

Screening has been defined as “the application
of a test to detect a potential disease or condition
in a person who has no signs or symptoms of that
condition at the time the test is done.” Screening
is cost-effective when treatment can prevent
morbidity and/or when the expected prevalence
of an abnormal result is sufficiently high.
Screening for neonatal hypothyroidism is justi-
fied, even if its prevalence is low (about one
case in 4,000 live births), because its morbidity
is high and, more importantly, preventable.
Screening for thyroid dysfunction in adults is
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Screening for neonatal hypothyroidism is justified, even if its prevalence is low
(about one case in 4,000 live births), because its morbidity is high and, more
importantly, preventable.

The United Kingdom’s Position 
on Thyroid Screening

A general testing of the population is unjustifi-

able, even in high risk groups (e.g., women

over 60 years and women with a strong family

history of thyroid disease). 

Screening patients treated with lithium or

amiodarone, or those previously treated for

hyperthyroidism by surgery or radioiodine, is

recommended. 



more controversial. As reviewed by Wang and
Crapo,3 the probability of finding an overt, but
otherwise unsuspected, thyroid disorder in men
is quite low. This is also the case in women (less
then 1%), although the prevalence of thyroid
disorders probably is somewhat higher in older
women. Screening adults for thyroid disease will
yield a large percentage of subjects with an
abnormal TSH levels (i.e., 10 % to 20% with an
elevated TSH, and 1% to 5% with a low TSH).
The vast majority of these people, however, will
not have an overt, but rather a subclinical thy-
roid disease. To be cost-effective, patients need
to benefit from early detection and treatment of
the subclinical thyroid disease. 

In 1998, based on an extensive review of the
literature by Helfand and Redfern,4 The
American College of Physicians presented a
position paper with four recommendations.5 The
first recommendation directly addressed office-
based screening by physicians, and stated:

“It is reasonable to screen women older than
50 years of age for unsuspected, but sympto-
matic, thyroid disease. The preferred screening

method is a sensitive TSH test. A free thyroxine
test should be done when the TSH level is unde-
tectable or is 10 mU/L or more. Patients who
have an undetectable TSH level and an elevated
free thyroxine level have overt hyperthyroidism.
Patients who have a TSH level higher than
10 mU/L and a low free thyroxine level have
overt hypothyroidism. Patients with either of
these conditions are likely to benefit from
appropriate treatment.”

This recommendation was based on the obser-
vations from clinical and epidemiologic studies,
which suggested that one in 71 women over
50 years of age will be found to have overt
hypothyroidism or hyperthyroidism that will
respond to treatment.

The 1996 recommendations made by authori-
ties in the United Kingdom were quite different,
since they considered a general testing of the
population unjustifiable, even in high risk
groups (e.g., women over 60 years and women
with a strong family history of thyroid disease).6

Screening was recommended for patients previ-
ously treated with lithium or amiodarone, and
for patients previously treated for hyperthy-
roidism by surgery or radioiodine. However, this
is a normal follow-up rather than a screening
procedure.

It should be recognized that neither the
American nor British papers recommended
screening for subclinical thyroid disease. This is
not relevant, however, since by definition,
screening is performed in asymptomatic individ-
uals. Furthermore, the difference between the
U.S. and U.K. recommendations may partly be
explained by the way patients are selected for
screening—The American guidelines refer to
case findings in patients who consulted a physi-
cian, whereas the British consensus refers to
screening in the general population.
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Potential Benefits of 
Detecting and Treating 
Mild Thyroid Failure

1. The progression to overt hypothyroidism
(which develops in 5% to 26% of patients
each year) may be prevented;

2. Serum cholesterol levels may be reduced in
patients who are hypercholesterolemic due to
subclinical hypothyroidism ; and

3. In some patients, unrecognized symptoms
that diminish the quality of life, and increase
the consumption of diagnostic and
therapeutic resources, may be reversed.



Should Subclinical Thyroid
Disease Be Treated?

Subclinical thyroid disease may be present either
in the form of subclinical hyperthyroidism or
subclinical hypothyroidism. These two forms are
distinct entities in terms of potential conse-
quences or morbidities. Each condition will be
considered separately.

Subclinical Hyperthyroidism

Persistent subclinical hyperthyroidism is associat-
ed with an increased risk of atrial fibrillation and
osteoporosis. 

In their review of the literature, Helfand and
Redfern4 conclude that, in theory, there are poten-
tial benefits of treating subclinical hyperthy-
roidism. These benefits, however, are not support-
ed by experimental data. This gave rise to the fol-
lowing sentence in the guideline of the American
College of Physicians: “The treatment of patients
found by screening to have persistent subclinical
hyperthyroidism has not been studied.”5

According to the U.K. position, there is no con-
sensus on whether patients with subclinical hyper-
thyroidism should receive antithyroid treatment.

In an editorial accompanying the American
College of Physicians guidelines, Cooper7 pre-
sented a critical appraisal of the position derived
from the review of Helfand and Redfern. He sug-
gested that, in the absence of data from random-
ized clinical trials, expert opinion may be used. 

For instance, it has been recommended that
subclinical hyperthyroidism should be treated in
elderly women with osteoporosis. Similarly, treat-
ment is justifiable in older people with known
coronary artery disease, or in those who have a
high risk of developing this condition. If thyroid
treatment can prevent an embolic stroke or hip
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Although the diagnosis of subclinical
thyroid disease is quite simple, not all
patients with this biochemical profile

have subclinical thyroid disease.
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fracture, then the benefits of treating subclinical
hyperthyroidism appear to outweigh the potential
risks and costs.

Subclinical Hypothyroidism

It is thought that subclinical hypothyroidism
would be the most common condition uncovered
by thyroid screening. Indeed, according to the
review of Helfand and Redfern, 5% to 10% of
adult women have an elevated TSH level. Using
a computerized decision-making model, Danese
et al8 concluded that, using a serum TSH level
combined with a serum cholesterol level, it is
cost-effective to screen people in the general
community for mild thyroid failure every five
years, beginning at age 35, because most of
these people will benefit from treatment. 

Three potential benefits of detecting and
treating mild thyroid failure have been identi-
fied.
1. The progression to overt hypothyroidism

(which develops in 5% to 26% of patients

each year) may be prevented.
2. Serum cholesterol levels may be reduced in

patients who are hypercholesterolemic due to
subclinical hypothyroidism.

3. In some patients, unrecognized symptoms
that diminish the quality of life, and increase
the consumption of diagnostic and therapeu-
tic resources, may be reversed. 
These potential benefits had been challenged

by Helfand and Redfern, in part because there is
no clear-cut demonstration of improvement with
thyroxine treatment in patients with subclinical
hypothyroidism, and in part because the risk of
overtreatment with thyroxine cannot be neglect-
ed. In its position paper, the American College
of Physicians makes the following remark: “The
available evidence is not sufficient to recom-
mend for or against treatment of subclinical
hypothyroidism.”5

The U.K. consensus statement recommends
that patients with subclinical hypothyroidism
and positive microsomal (i.e., thyroid peroxi-
dase) antibodies be treated with thyroxine, as the
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conversion rate from subclinical to overt
hypothyroidism is at least 5% a year. In patients
without thyroid antibodies, it is acceptable to
defer treatment (provided that secure follow-up
can be achieved), as the conversion rate to overt
hypothyroidism is less than 3% a year.

In his editorial accompanying the American
College of Physicians guidelines, Cooper sug-
gests that treatment with thyroid hormone is
warranted in most patients with subclinical
hypothyroidism, even if they have no obvious
symptoms, no dyslipidemia and no circulating
antithyroid antibodies. He added that either a
TSH level above 10 mU/L, or a TSH level below
10 mU/L and positivity for antithyroid antibod-
ies, abnormal serum lipid levels, a history of
smoking or the presence of symptoms make the
decision to begin therapy more compelling.

Pitfalls In the Diagnosis of 
Subclinical Thyroid Disease

Although the diagnosis of subclinical thyroid
disease is quite simple (i.e., an abnormal TSH
level with circulating thyroid hormone levels
within the normal range), not all patients with
this biochemical profile have subclinical thyroid
disease. Such cases have been reviewed by
Surks and Ocampo.2 Infrequently, serum TSH
may increase in the absence of thyroid disease.
An isolated increase in serum TSH may occur
transiently during recovery from a severe non-
thyroidal illness. Such an increase also may be
caused by an inaccuracy in TSH assay.
Occasionally, TSH levels may increase with the
use of dopaminergic antagonists, such as meto-
clopramide or domperidone. Rarely, increased
TSH may be found in patients with TSH-produc-
ing pituitary adenomas or in patients with some

thyroid hormone resistance syndromes, but
alterations in circulating levels of thyroid hor-
mones are expected to be present in such situa-
tions.

Conversely, nonthyroidal factors may result
in TSH levels below the normal range. This may
occur during nonthyroidal illness, and, more
often, in patients with acute psychiatric disease,
hypothalamic and pituitary disorders, and, occa-
sionally, in pregnant patients. Medications
(including dopamine and pharmacologic doses
of glucocorticoids) also may decrease levels of
serum TSH. Drugs that displace thyroid hor-
mones from serum-binding proteins (e.g.,
acetylsalicylic acid) occasionally may cause a
transient decrease in serum TSH. Apparently,
euthyroid patients of advanced age occasionally
may have a transient decrease in serum TSH.

Conclusion
In recent years, the diagnosis of subclinical thy-
roid disease has emerged because refinement in
laboratory procedure has produced a more sensi-
tive TSH assay. Evidence-based medicine also
has developed as a new tool to evaluate the real
benefits of different therapeutic regimens. As
reviewed in Helfand and Redfern’s paper, more
clinical studies are needed to determine the real
benefits of treating subclinical hyperthyroidism
or hypothyroidism.4 Given the low morbidity of
these two entities and the cost of large, double-
blind randomized clinical trials, one may predict
that such trials will not be conducted in the near
future.

In the meantime, physicians will have to use
their own judgment and experience to decide if a
given patient should be treated. Before making
such a decision, however, the physician should
discuss the potential risks and benefits of treat-
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ment with the patient. To present a balanced
point of view, the physician should be aware of
the current (though somewhat divergent) recom-
mendations of experts in the field.

As suggested by Woeber,9 if no treatment is
instituted, surveillance of the thyroid status
every six to 12 months in the case of subclinical
hyperthyroidism, and every one to two years in
the case of subclinical hypothyroidism,
is warranted.
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