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1. Background

The clinical manifestations of thyrotoxicosis (hyperthyroidism) or hypothyroidism may be so non-specific
that a diagnosis on clinical features alone lacks both sensitivity and specificity. Hence, reliance is placed
on a sensitive assay of circulating thyroid stimulating hormone (sTSH) and the measurement of free
thyroid hormone levels (free T3 (fT3) and free T4 (fT4)) to confirm or rule out thyroid dysfunction. In
most situations, sTSH alone is the appropriate initial test.

This Guideline is intended to provide clinicians with information to support their decision-making and to
provide guidance when ordering sTSH, fT3 and fT4 levels. Guidelines, of course, cannot apply to every
clinical situation, nor can they serve as a substitute for sound clinical judgement.

2. Indications for Screening

Patients with thyroid enlargement and/or signs and symptoms suggestive of thyroid disease should be
tested to assess thyroid function. While screening of the general population for thyroid dysfunction is not
recommended, there are certain high risk groups that clearly benefit from screening. These include:

All newborns (neonatal screening)

Women over 50 years of age

Women trying to conceive

Pregnant women during the first trimester

Women 6 weeks to 6 months postpartum (this is a period of high risk for thyroid disease)
Patients on medications known to cause thyroid dysfunction (see section 6)

Individuals with a family history of thyroid disease or autoimmune disorders

Patients with hyperlipidemia, hypertension, diabetes mellitus

3. Laboratory Investigation
Initial abnormal sTSH results should be confirmed and further investigated by:

e repeating the sTSH assay
e assessment of free thyroid hormone levels (fT3 & fT4)
e testing for thyroid autoantibodies (e.g. thyroid peroxidase antibodies (TPOAD))

These test results should be considered along with clinical findings, family history, medication history,
and conditions identified in the table below (see section 6), in determining appropriate follow-up and
treatment.

4. Limitations

e Elevated serum levels of TSH, as seen in hypothyroidism, are slow to respond to thyroid hormone
supplementation. For this reason, after initiating or adjusting thyroid hormone therapy, clinicians are
advised to wait a minimum of 4 to 6 weeks and then test for sTSH, fT3 and fT4. Results of these tests
will direct alterations to hormone dosage.
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e Suppressed levels of TSH, as seen in hyperthyroidism, respond to anti-thyroid medications even more
slowly. Furthermore, the TSH response to such treatment can be unpredictable and usually takes 3 to
4 months to fully adjust. Therefore, efficacy of treatment is best monitored by testing fT3 and fT4
every 4 to 6 weeks.

e In contrast to primary hypothyroidism, TSH levels in hypothyroidism due to pituitary disease
(secondary hypothyroidism) may be misleading. For the purpose of diagnosis, secondary
hypothyroidism is almost always associated with other clinical and laboratory evidence of pituitary
dysfunction. Laboratory documentation of secondary hypothyroidism will depend on a reduced serum
fT4 level and associated clinical evidence.

e In sub-clinical hypothyroidism, where the diagnosis is based on mild elevation of TSH alone, the
decision to treat must be based on clinical criteria.

TSH Reference Intervals

In the literature, discussion is ongoing as to the appropriate TSH reference range; some laboratories
report a lower value for the upper limit of normal (between 2.5-3.0 mU/L). Ontario community
laboratories have elected to continue to report the higher upper limit of normal (4.5 to 5.5 mU/L). The
OAML Quality Assurance Committee and its Expert Panel on thyroid disease will update the reference
range when there is evidence-based literature supporting such a change.

Causes of Abnormal TSH Results

Common Causes of Low Serum TSH Common Causes of High Serum TSH
Hyperthyroidism due to: Hypothyroidism due to:
e Graves’ disease e Hashimoto’s thyroiditis
e Multinodular goiter e Anti-thyroid medications
e Autonomous “hot” nodule e Late phase sub-acute thyroiditis
e Thyrotoxic phase of subacute thyroiditis
Drug-related Hyperthyroidism e.g. Drug-Related Hypothyroidism e.g.
e |- thyroxine e Amiodarone
e Triiodothyronine e Lithium
e Amiodarone e lodine
e lodine
e Dopamine

Other medications such as phenytoin, carbamazepine, heparin, pyridoxine and some antipsychotic drugs
can alter thyroid results. The reader is advised to consult a specialist for interpretation in the presence of
these agents.
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Warning & Disclaimer

This Guideline was prepared to assist clinicians who order tests from community laboratories. Users must ensure that their own practices
comply with all specific legislative, government policies or accreditation requirements that apply to their organizations. The Guideline is
not meant to be construed as legal advice or be all inclusive on this topic. Given the complexity of legal requirements, users are
reminded that whenever there is uncertainty regarding whether some aspect of a Guideline is appropriate for their practice or
organization, further direction should be obtained from the Laboratory Director, their own professional association, college and/ or legal
counsel or appropriate government ministry.
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