
1000 British Journal of General Practice, December 2007

Subclinical hypothyroidism is usually an
asymptomatic condition, diagnosed
when there are no specific symptoms or
signs of thyroid dysfunction but the
patient has an elevated serum thyroid
stimulating hormone (TSH) in the face of
normal circulating thyroid hormone
levels. The diagnosis is therefore
biochemical, based almost entirely on a
raised TSH concentration. Furthermore,
at TSH concentration of 10 mU/L or
above, thyroid replacement may be
considered.1,2 The prevalence of this
condition in different population studies
varied from 1% to 17%, with the highest
prevalence in the elderly.1,3,4

TSH in serum is measured by
immunoassay technology which relies on
an ‘induced fit’ between the antibody and
the antigen. In this interaction, the
antibody essentially recognises shape;
that is, the antigen three-dimensional
shapes plus the electron cloud at the site
of binding. For this reason, immunoassay
technology is inherently less robust than
conventional routine biochemical tests
and is more prone to produce analytically
wrong results if endogenous interfering
antibodies are present. Furthermore, this
form of interference could occur despite
the strictest laboratory control schemes
because interference is unique to a
particular sample.5

The prevalence of analytical
interference leading to erroneous
immunoassay results is in all probability
0.4%, and would indicate that in every
250 TSH measurements, one could be
analytically wrong and clinically
misleading.5,6 However, this is purely an
analytical and not a clinical error rate. In
fact, to calculate the probability of a
correct and diagnostically elevated TSH,
the prevalence of subclinical
hypothyroidism must be taken into
account.7 For the purpose of this note,
the prevalence of subclinical
hypothyroidism in both sexes and at all
ages will be assumed to be 2%. To

compute the probability of an accurately
raised and truly diagnostic TSH result,
the number of expected ‘true cases of
subclinical hypothyroidism’ in say 1000
patients would be 20 (assuming no false-
negatives for simplicity); this figure of 20
would then be divided by the sum of ‘true
cases plus false elevated TSH cases
caused by analytical interference that is,
20 + 4 patients’. The above guesstimate
would suggest that the probability of a
raised TSH result being accurate, and
therefore diagnostically correct, may be
83% (the range which encompasses
extremes of quoted prevalence is
71.4–97.7%). So what is the potential
impact of analytically inaccurate results
on the diagnosis of subclinical
hypothyroidism?

Interference from endogenous
antibodies may be transient in many
patients, caused by viral/bacterial
infection, immunisation, blood
transfusion, monoclonal therapy, or
persistent and/or permanent caused by
pets or autoimmune diseases.5 In
transient cases, interference is expected
to normally decline as the levels of
endogenous interfering immunoglobulin
antibodies are reduced. However,
because the half-life of immunoglobulins
is 1 month, interference may still occur if
repeat analysis (to confirm the first TSH
result) is requested within weeks and if
also elevated, it could lead to a wrong
diagnosis. If the patient is subsequently
treated and TSH levels showed a decline
thereafter, it could be justifiably
construed as a response to treatment
which may continue for life. It is therefore
not inconceivable that some patients may
be receiving lifelong unnecessary
treatment for a phantom disorder!

What could be done to improve the
utility of TSH measurement and avoid the
probability of incorrect diagnosis and
potentially unnecessary lifelong
treatment? Most importantly, the results
of thyroid function tests must be
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interpreted in conjunction with the
patient’s clinical state. Many patients
whose tests show thyroxine levels in the
reference range and elevated TSH will
have no clear symptoms of thyroid
dysfunction. Where there are symptoms
consistent with thyroid dysfunction, there
is rarely any urgency to treat. It would be
prudent to resist any temptation for a
therapeutic trial of thyroxine until the
trend in TSH is clearly established.
Analyses of TSH should be repeated
preferably three times at intervals of
3 months. Measurement of thyroid
peroxidase by the laboratory may help
identify those patients with underlying
autoimmune aetiology.1 It should also be
remembered that the relatively rare
Addison’s disease can present with
elevated TSH levels.8 TSH concentrations
may be also raised for several months
during recovery from a severe non-
thyroidal illness or viral thyroiditis.1,2 When
these conditions have been excluded,
consideration should be given to asking
the laboratory to investigate the
possibility of interference as a cause of
persistent and significant elevation in
TSH measurement.6,9,10

Is it important to identify analytical
interference in these patients? The
answer is yes for three reasons; firstly
interference could affect other unrelated
tests performed by the same technology
that is, immunoassay.5,6 Such adverse
and wider effects are random10 and totally
unpredictable.11 Secondly, it may recur
again at a later time for example, re-
infection. Even mothers could pass her
endogenous interfering immunoglobulin
antibodies to her newborn and this could
produce falsely elevated TSH in the
neonatal hypothyroid screening
programme.12 Finally, such misdiagnosis
may have financial implications
(beneficial to some individuals) because
patients on thyroid replacement (like
diabetics) are entitled to receive all other
prescribed NHS medications free of
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charge. Because interference could be
potentially a lifelong problem in some
cases, it should be documented in
patient’s clinical notes and/or pathology
computer records to help interpreting any
future data produced by immunoassays.

In conclusion, the error rate and
inaccuracy of TSH measurements
essential in the diagnosis of subclinical
hypothyroidism is not insignificant when
both the disease prevalence and the error
rate of analyses (both rise with age) are
taken into account. Stricter protocol and
repeat TSH analyses over 9 months may
be justified or even necessary before
initiation of treatment. This would be
prudent because apart from the prompt
need to treat children and pregnant
women, the potential benefits and risks of
therapy in adults have been debated for
some two decades with a consensus still
lacking.4,13–14

Adel AA Ismail

Acknowledgements
I wish to thank Dr Gordon Challand, consultant in
Clinical Biochemistry, Royal Berkshire hospital
who read this note and made a number of
pertinent suggestions.

REFERENCES
1. Association for Clinical Biochemistry, British Thyroid

Foundation. UK. Guidelines for the use of thyroid
function tests. http://acb.org.uk/docs/
tftguidelinefinal.pdf (accessed 5 Nov 2007).

2. Surks MI, Ortiz E, Daniels GH, et al. Subclinical
thyroid disease: Scientific review and guidelines for
diagnosis and management. JAMA 2004; 291:
228–238

3. Weetman AP. Fortnightly review. Hypothyroidism:
screening and subclinical disease. BMJ 1997; 314:
1175–1177.

4. Monzani F, Dardano A, Caraccio N. Does treating
subclinical hypothyroidism improve markers of
cardiovascular risk? Treat Endocrinol 2006; 5: 65–81.

5. Ismail Y, Ismail AA, Ismail AA. Erroneous laboratory
results; what clinicians need to know. Clin Med 2007;
7: 357–361.

6. Ismail AA, Walker PL, Barth JH, et al. Wrong
biochemistry results: two case reports and
observational study in 5310 patients on potentially
misleading thyroid-stimulating hormone and
gonadotropin immunoassay results. Clin Chem 2002;

48: 2023–2029.

7. Altman DG. Statistics notes: Diagnostic tests 2:
predictive values. BMJ 1994; 309; 102.

8 Ismail AA, Burr WA, Walker PL. Acute changes in
serum thyrotrophin in treated Addison’s disease. Clin
Endocrinol 1989; 30: 225–230.

9. Ismail AA. On the interpretation of affirmative
follow-up tests in immunoassays: what must not be
done? Ann Clin Biochem 2006; 43:249–251.

10. Ismail AA. On detecting interference from
endogenous antibodies in immunoassays by doubling
dilutions test. Clin Chem Lab Med 2007; 45: 851–854.

11. Covensky M, Laterza O, Pfeifer JD, et al. An IgM
lambda antibody to Escherichia coli produces false-

positive results in multiple immunometric assays.
Clin Chem 2000; 46: 1157–1161.

12. Newman JD, Bergman PB, Doery JCG, Balaz S.
Factitious increase in thyrotropin in a neonate caused
by a maternally transmitted interfering substance.
Clin Biochem 2006; 52: 541–542.

13. Surks MI. Subclinical thyroid dysfunction: a joint
statement of management from the American
Association of Clinical Endocrinologists, the
American Thyroid Association, and the Endocrine
Society. J Clin Endocrinol Metab 2005; 90: 586–587.

14. Wheetman AP. Thyroid-stimulating hormone assays:
guidelines, guidance and clinical judgement. Ann Clin
Biochem 2007; 44: 201–202.




