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Clinical implications of thyroid interferences 

 
 

Clinical Consequences (50%) comprises of half 

of the interferences have a measurable clinical 

impact, meaning they can affect diagnosis, 

treatment decisions, or patient management 

related to thyroid function. Specific actions 

impacted on L-T4 (levothyroxine) prescription 

which Constitutes 37% of the pie chart. 

Interferences here may lead to altered dosages or 

prescription changes. TRH stimulation test 

accounts for 16%, indicating that certain 

substances or conditions can delay or affect the 

accuracy of this diagnostic test. Thyroid scans 

represent 15%, these involve radioactive scans 

that may be influenced by interfering factors. 

Anti-thyroid drugs comprise 12%, interferences 

can lead to adjustments or changes in the 

administration of these medications. No Clinical 

Consequence (42%) observed in many cases, 

thyroid interferences do not result in significant 

clinical issues, meaning they do not necessitate 

changes in treatment or diagnosis. Not 

Determined (8%) for a small proportion, the 

clinical implications of interferences have not 

been fully established. This data illustrates the 

importance of recognizing potential 

interferences in thyroid-related diagnostics and 

treatments, as they can affect outcomes such as 

medication prescriptions, dosing, and diagnostic 

accuracy.

INTERPRETATION AND MISINTERPRETATION OF 
LABORATORY ERRORS IN THYROID FUNCTION TEST 
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The regulation of thyroid hormone synthesis 

 

The regulation involves the coordination of the 

hypothalamic-pituitary-thyroid (HPT) axis and 

cellular mechanisms within the thyroid gland. 

Here is a detailed description of each 

component: 

1. Hypothalamic Regulation: The process 

begins in the hypothalamus, where thyrotropin-

releasing hormone (TRH) is secreted in 

response to stimuli like increased body 

temperature. TRH travels to the anterior 

pituitary, stimulating the release of thyroid-

stimulating hormone (TSH) into the 

bloodstream. 

2. TSH Action on the Thyroid Gland: TSH 

binds to TSH receptors (TSH-R) on the surface 

of thyroid follicular cells, initiating a signalling 

cascade that increases cyclic AMP (cAMP) 

levels. This cascade leads to increased activity 

of key enzymes and proteins responsible for 

thyroid hormone synthesis. 

3. Iodine Uptake: NIS (sodium-iodide 

symporter) transports iodide ions (I⁻) into the 

follicular cells from the bloodstream. Iodide is 

essential for thyroid hormone synthesis. 

4. Thyroglobulin (Tg) and Iodination: 

Thyroglobulin (Tg), a large glycoprotein, is 

synthesized in follicular cells and transported 

into the follicular lumen. Iodide is oxidized and 

added to tyrosine residues on thyroglobulin by 

thyroid peroxidase (TPO). This process forms: 

Monoiodo-tyrosine (MIT) and diiodotyrosine 

(DIT). 

5. Coupling and Hormone Formation: DIT + 

DIT forms thyroxine (T4), while DIT + MIT 

forms triiodothyronine (T3). These hormones 

are stored in the follicular lumen  

until needed. 

6. Release of Thyroid Hormones: Upon 

stimulation by TSH, thyroid hormones are 

released into the bloodstream, influencing  

metabolism, growth, and development. 

Feedback Regulation: High levels of T3 and 

T4 inhibit the hypothalamus and anterior 

pituitary, reducing TRH and TSH release to 

maintain hormonal balance
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The Log-linear relationship between FT4 and TSH 

 

This graph illustrates the log-linear 

relationship between free thyroxine (FT4) and 

thyroid-stimulating hormone (TSH). It 

highlights the high sensitivity of TSH to even 

small variations in FT4, emphasizing its role 

as a precise barometer of thyroid function. 

The x-axis represents TSH levels on a 

logarithmic scale, measured in milliunits per 

litre (mU/L). The y-axis represents FT4 

levels, measured in picomoles per litre 

(pmol/L). Normal Range is indicated by the 

grey shaded area the normal physiological 

range of TSH and FT4. Within the normal FT4 

range, small changes in FT4 correspond to 

large changes in TSH due to the sensitive 

negative feedback mechanism. On the left side 

of the graph, TSH is suppressed to very low 

levels (<0.1 mU/L) when FT4 is elevated. 

This region represents thyrotoxic states, 

where excessive thyroid hormone inhibits 

TSH secretion. On the right side, TSH is 

markedly elevated (>10 mU/L) in response to 

low FT4 levels. This region corresponds to 

hypothyroid conditions, where insufficient 

thyroid hormone stimulates excess TSH 

release. Subclinical hypothyroidism occurs 

when TSH is elevated but FT4 remains within 

the normal range.  

Subclinical hyperthyroidism is when TSH is 

suppressed while FT4 is normal. 

Clinical Implications: 

• TSH Sensitivity: TSH is highly sensitive to 

changes in FT4. A 2- to 3-fold decrease in 

FT4 leads to a 100-fold increase in TSH. 

Even within the normal FT4 range, minor 

fluctuations can result in significant TSH 

excursions, making TSH the most reliable 

indicator of thyroid function. 

• Diagnostic and Monitoring Utility: TSH is 

the primary marker for detecting early or 

subclinical thyroid dysfunction. TSH 

testing is often preferred over FT4 because 

of its greater sensitivity to minor changes 

in thyroid status.
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Algorithm for Diagnosis of Thyroid Dysfunction 

 

This flowchart represents the algorithm for 

diagnosing thyroid dysfunction based on 

laboratory measurements of thyroid-stimulating 

hormone (TSH) and free thyroxine (Free T4). It 

provides a structured approach to interpret thyroid 

function test results and classify thyroid disorders 

into different categories. Initial TSH 

Measurement: The first step in evaluating thyroid 

function is to measure TSH levels, as TSH is highly 

sensitive to changes in thyroid hormone status. 

TSH can be classified into: High TSH: Suggests 

insufficient thyroid hormone activity  

(hypothyroidism or subclinical hypothyroidism). 

Normal TSH: Typically indicates euthyroid 

(normal thyroid function). Low TSH: Suggests 

excessive thyroid hormone activity 

(hyperthyroidism or subclinical hyperthyroidism). 

Evaluating Free T4 Levels Based on the TSH 

level, the next step is to assess Free T4. 

High TSH Pathway: Low Free T4 indicates 

hypothyroidism (overt thyroid hormone 

deficiency). Normal Free T4 indicates subclinical 

hypothyroidism, where TSH is elevated but Free 

T4 remains within the reference range. 

Normal TSH Pathway: No further evaluation is 

typically required. The patient is considered 

euthyroid (normal thyroid function). Low TSH 

Pathway: Normal Free T4: Indicates subclinical 

hyperthyroidism, where TSH is suppressed but 

Free T4 is within the normal range. High Free T4: 

Indicates hyperthyroidism (overt thyroid hormone 

excess). 
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Clinical Conditions and Their Interpretations: 

Condition TSH 

Level 

Free T4 

Level 

Description 

Hypothyroidism High Low Decreased thyroid hormone production or function. 

Subclinical 

Hypothyroidism 

High Normal Mild thyroid failure where Free T4 is normal but 

TSH is elevated. 

Hyperthyroidism Low High Excessive thyroid hormone production or release. 

Subclinical 

Hyperthyroidism 

Low Normal Mild hyperthyroidism with suppressed TSH and 

normal Free T4. 

 

Clinical Implications: TSH is the most 

sensitive indicator for diagnosing thyroid 

dysfunction due to its negative feedback 

relationship with thyroid hormones. Subclinical 

conditions are important to recognize as they 

may progress to overt thyroid disease if left 

untreated, particularly in vulnerable 

populations

The patterns of thyroid function tests (TFT) 
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The patterns of thyroid function tests (TFT) 

reveal important insights into various thyroid 

conditions. In hyperthyroidism, elevated levels 

of FT4 and FT3 with suppressed TSH can 

indicate conditions such as Graves' disease, 

toxic multinodular goitre, or toxic adenoma, as 

well as post-viral thyroiditis and drug-related 

issues like excess iodine intake. Conversely, 

subclinical hyperthyroidism may stem from 

recent treatments or drug interference. In a 

euthyroid state, stable FT4 and FT3 levels 

alongside low TSH may suggest conditions 

like NTI, panhypopituitarism, or isolated TSH 

deficiency. Hypothyroidism, characterized by 

elevated TSH levels, can result from 

subclinical hypothyroidism, poor compliance 

with thyroxine, or drug-related complications. 

Additionally, a rise in both FT4 and FT3 is 

associated with autoimmune thyroiditis or 

post-radioiodine therapy. Other patterns reflect 

conditions such as assay interference or 

specific drug effects, highlighting the 

complexity in diagnosing thyroid disorders 

through TFT. Understanding these patterns is 

crucial for effective diagnosis and management 

of thyroid-related diseases. 

Pitfalls in thyroid function tests (TFT) 

The image presents key pitfalls in thyroid 

function tests (TFT), categorizing them into 

three phases: pre-analytical, analytical, and 

post-analytical. Each category emphasizes 

various factors that can lead to errors in 

diagnostic processes and clinical outcomes. 

Pre-Analytical Pitfalls 

In the pre-analytical phase, the primary issue 

revolves around insufficient attention to the 

clinical context. This phase accounts for a 

significant 61.9-68.2% of potential errors. 

Factors that contribute to misinterpretation or 

misdiagnosis include: 

• Age: Variations in thyroid function tests 

may naturally occur with age, affecting 

result interpretation. 

• Pregnancy Changes: Hormonal 

fluctuations during pregnancy can alter 

TFT results, leading to misdiagnosis if not 

considered. 

• Thyroxine Therapy: Patients undergoing 

thyroxine therapy may present altered TFT 

profiles, complicating the assessment. 

• Confounding Medications: Certain 

medications can interfere with thyroid 

function and lead to misleading results. 

• Non-Thyroidal Illness (NTI): Conditions 

outside of thyroid health can also affect 

TFT results and should be carefully 

evaluated. 

Analytical Pitfalls 

The analytical phase, which accounts for 13-

15% of errors, highlights the failures in 

recognizing the limitations of commonly used 

T4, T3, and TSH assays. Issues that can arise 

during this phase include: 

• Assay Interference: Substances in the 

blood may interfere with the assay results, 

leading to inaccurate measurements of 

thyroid hormones. 
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• Degradation of Reagents: Over time, the 

reagents used in assays may degrade, 

impacting their accuracy. 

• Improper Quality Control (QC): 

Inadequate QC practices can result in 

errors, emphasising the need for stringent 

protocols in laboratory settings. 

• ID Mismatch: Misidentification of 

samples can lead to incorrect associations 

between patients and results, causing 

diagnostic errors. 

Post-Analytical Pitfalls: 

Finally, the post-analytical phase contains 

pitfalls that account for 18.3-23.1% of errors. 

The main concerns here include: 

• Transcriptional Error: Mistakes in 

recording or entering test results can lead 

to misinterpretation and misdiagnosis. 

Human error in data handling is a 

significant risk in this phase. 

• ID Mismatch: Similar to the analytical 

phase, discrepancies in patient 

identification can occur post-analysis, 

potentially resulting in patients receiving 

incorrect treatments based on erroneous 

test results. 
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