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Introduction: A deficiency of KLOTHO, an obligate FGF-23 co-receptor, results in tumoral calcinosis (TC). Lack of KLOTHO activity leads to loss of function of FGF-23, a bone-derived phosphaturic hormone, resulting in inappropriately high renal phosphate reabsorption, chronic hyperphosphatemia, elevated serum 1,25 hydroxyvitamin D levels, and systemic calcification, a phenotype similar to that seen with FGF-23 deficiency. Multiple reports have described GALNT3 and FGF-23 mutations resulting in TC. To date, there has only been one case reported case of KLOTHO mutation resulting in TC. Our patient’s presentation of TC is most consistent with a deficiency in KLOTHO and represents the second reported case in the literature.
Case Summary: A seven-year-old girl with cerebral palsy and severe developmental delay was admitted for failure to thrive with a weight of 11.5 kg. Her admission phosphorus level was 3.8 mg/dl. With initiation of nasogastric feeds, her phosphorus level initially dropped to 3.1 mg/dl due to refeeding syndrome. However, over the next 4 days her phosphorus level progressively rose to 7.9 mg/dl without exogenous supplementation. TmP/GFR was 6.99 mg/100 ml (2.97-4.45) with TRP > 102%. Creatinine was 0.27 mg/dl and calcium 8.9 mg/dl. Urinalysis was negative. Renal ultrasound was normal. Radiographic survey revealed no tooth anomalies or calcific masses. She did not receive phosphate-containing enemas, and had no evidence of high phosphate intake. Creatinine kinase was normal and no evidence of lymphoproliferative disorder was noted. PTH was measured at 54 IU/l, 25-hydroxyvitamin D level was undetectable, and 1, 25-hydroxyvitamin D was elevated at 157 pg/ml. FGF-23 measured by a C-terminal assay was 523 RU/ml (20-108) and by intact assay 250 pg/ml (10-50).


Discussion: Our patient’s presentation of TC is most consistent with a deficiency in KLOTHO and represents the second reported case in the literature. Based on the elevated FGF-23 intact and c-terminal assays. Mutations in GALNT3 or FGF-23 are unlikely. Since both C-terminal and intact levels were elevated, mutations to splicing genes such as GALNT-3(N–acetylgalactosaminyltransferase-3) were unlikely. FGF-23 mutation was unlikely as well given the elevated level of intact FGF-23. 
As such, KLOTHO deficiency is the likely culprit in this patient leading to elevated levels of FGF-23 that has no physiologic effect due to lack of its co-factor Unlike prior cases, the major radiologic evidence of TC is absent in our patient. Typically, patients with TC have ectopic calcinosis on radiologic survey or tooth anomalies. We hypothesize that our patient’s unusual presentation is secondary to the profound malnutrition she experienced, which essentially acted as the low phosphorus diet and thus she did not manifest hyperphosphatemia until she was properly nourished. Our patient was treated with a low phosphorus formula (Similac PM 60/40) and has maintained a serum phosphorus level between 4-6 mg/dl without phosphate binder


Conclusion: The evaluation for hyperphosphatemia should include measurement of PTH, 25-hydroxyvitamin D, 1, 2-hydroxyvitamin D, and TmP/GFR to evaluate for proper renal handling of phosphate. When warranted, measurement of C-terminal and intact FGF-23 levels can help further differentiate the causes of hyperphosphatemia. This case highlights the importance of these analyses as well as the importance of evaluating patients in a proper nutritional state. Our patients prolonged malnutrition masked a profound hyperphosphatemia resulting in an unusual presentation of a rare form of TC. 

