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CASE DESCRIPTION  
 
A 21-year-old male with a history of acute lymphoblastic leukemia in remission presented to 
endocrinology for consultation regarding abnormal thyroid function tests and self-reported heart 
palpitations that began 7 months prior. Although the patient reported mild weight loss, he denied other 
symptoms typically associated with hyperthyroidism including diarrhea, anxiety, and tremor. His family 
history was notable for Graves disease in his father and unspecified thyroid dysfunction in his maternal 
aunt. 
 
Physical examination demonstrated a normal-sized thyroid gland, without palpable nodules. At the time 
of examination, the patient had a normal heart rhythm with no abnormal sounds noted on auscultation. 
Review of the patient’s most recent thyroid function studies demonstrated a thyroid-stimulating hormone 
(TSH) concentration of 1.360 uIU/mL [0.450–4.500 uIU/mL] and free thyroxine (FT4) concentration of 2.41 
ng/dL (31.0 pmol/L) [0.82–1.77 ng/dL (10.5–22.8 pmol/L)] (Table 1). Results from a comprehensive 
metabolic panel (common electrolytes and tests of liver and kidney function) did not show any significant 
biochemical abnormalities. Additional laboratory studies showed a normal concentration of total 
triiodothyronine (TT3) and no presence of thyroid-stimulating immunoglobulins. To rule out the possibility 
that the elevation in FT4 was due to a laboratory interference, equilibrium dialysis-mass spectrometry 
was performed which confirmed the presence of an elevated FT4 (3.7 ng/dL (47.6 pmol/L) [0.8–1.7 ng/dL 
(10.3–21.9 pmol/L)]). Additional studies showed a slightly elevated free triiodothyronine (FT3) of 4.9 
pg/mL (7.6 pmol/L) [2.0–4.4 pg/mL (3.1–6.8 pmol/L)], which persisted on subsequent evaluations. 
 
 

    
 
 
 

QUESTIONS TO CONSIDER 
1. What are the pathophysiological causes of a normal TSH in the presence of elevated FT4 and 

FT3 concentrations? 
2. What are the analytical causes of a normal TSH in the presence of elevated FT4 and FT3 

concentrations? 
3. What follow-up testing should be performed to investigate the case? 
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Final Publication and Comments 
 
The final published version with discussion and comments from the experts will appear in 
the April 2025 issue of Clinical Chemistry. To view the case and comments online, go to 
https://academic.oup.com/clinchem/issue/71/4 and follow the link to the Clinical Case 
Study and Commentaries. 
 
Educational Centers  
If you are associated with an educational center and would like to receive the cases and 
questions 1 month in advance of publication, please email clinchemed@myadlm.org.       
 
All previous Clinical Case Studies can be accessed and downloaded online at 
https://www.myadlm.org/science-and-research/clinical-chemistry/clinical-case-studies.  
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ADLM (formerly AACC) is pleased to allow free reproduction and distribution of this Clinical 
Case Study for personal or classroom discussion use. When photocopying, please make sure 
the DOI and copyright notice appear on each copy. 
 
 
 
ADLM (formerly AACC) is a leading professional society dedicated to improving healthcare through laboratory 
medicine. Its nearly 10,000 members are clinical laboratory professionals, physicians, research scientists, and others 
involved in developing tests and directing laboratory operations. ADLM brings this community together with programs 
that advance knowledge, expertise, and innovation. ADLM is best known for the respected scientific journal Clinical 
Chemistry and the world’s largest conference on laboratory medicine and technology. Through these and other programs, 
ADLM advances laboratory medicine and the quality of patient care. 
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