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CASE DESCRIPTION 
 

A 79-year-old white man with a history of progressive bone pain was admitted for 

evaluation 3 years ago. The patient reported that the pain began in both feet and gradually 

spread to the rest of the body over a 2-year period. Further assessment revealed multiple 

stress fractures in the feet. Bone mineral density test indicated osteopenia. Serial bone 

mineral density tests during the 2 years showed that his osteopenia was progressing. 

Results of several serum protein electrophoreses were essentially normal. His medical 

history, which included surgical removal of a cerebral aneurysm near the sella turcica and 

bacterial meningitis, suggested no pertinent etiologic factors. Physical examination 

revealed no clinically significant findings except unsteady gait. His serum phosphate 

concentrations declined from 2.5 to 1.8 mg/dL over the 2 years before admission. 

Laboratory test results at the time of admission are summarized in Table 1. The patient’s 

phosphate concentration reached a nadir of 1.2 mg/dL at admission. His serum alkaline 

phosphatase was increased. Other notable abnormalities included low normal calcium, 

normal to borderline high parathyroid hormone (PTH),
2
 and increased 24-h urine 

phosphate and calcium excretion. Other routine biochemical parameters [including 

ionized calcium, thyroid-stimulating hormone, and free thyroxine (T4)] were normal. The 

patient underwent a whole-body scan showing multiple bone lesions. Diagnostic imaging 

studies including x-ray, a computer axial tomography (CAT), and MRI of the lungs, 

abdomen, and pelvis were reported to be normal at admission.  

 

Based on the above findings, the patient was diagnosed with osteomalacia secondary to 

hypophosphatemia. He was then treated with several medications, including 

bisphosphonates, calcitriol, vitamin D, and calcium and phosphorus supplements. 

Vitamin D was given because his initial calcium and phosphate concentrations were low, 

and it was discontinued later following improvement of serum calcium concentrations. 

Despite substantial phosphorus replacement (250 mg phosphorus per tablet, 2 tablets 3 

times a day), the hypophosphatemia continued, along with bone fragility and muscle 

weakness over the next 3 years, and his height decreased from 173 to 163 cm. 
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Questions to Consider 

 What are the common causes of chronic hypophosphatemia? 

 What are the possible explanations for hypophosphatemia with hyperparathyroidism and 

relatively low calcium but normal vitamin D concentrations?  

 Which laboratory tests are useful in the evaluation of hypophosphatemia and specifically 

for the diagnosis of this case? 

 
Final Publication and Comments 
The final published version with discussion and comments from the experts will appear 

in the July 2014 issue of Clinical Chemistry. To view the case and comments online, go 

to http://www.clinchem.org/content/vol60/issue7 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 clinchem@aacc.org. All 

previous Clinical Case Studies can be accessed and downloaded online at 

http://www.aacc.org/publications/clin_chem/casestudies/2014/pages/default.aspx. 

 

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. 
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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. AACC brings 
this community together with programs that advance knowledge, expertise, and innovation. AACC is 
best known for the respected scientific journal, Clinical Chemistry, the award-winning patient-
centered web site Lab Tests Online, and the world’s largest conference on laboratory medicine and 
technology. Through these and other programs, AACC advances laboratory medicine and the quality 
of patient care. 


