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X-linked hypophosphatemia (XLH) is a rare, inherited disorder characterised by renal phosphate wasting, 

leading to hypophosphatemia and impaired bone mineralisation. While conventional therapy with oral phosphate 

and active vitamin D aims to mitigate these effects, many adult patients continue to exhibit signs of osteomalacia. 

This persistence underscores a critical unmet need in managing the long-term skeletal complications of XLH.1

K E Y  TA K E AWAY S

º The Pivot: Conventional therapy for XLH often fails to fully resolve osteomalacia in adults.

º The Data: A significant proportion of adult XLH patients continue to show radiographic and histological 

evidence of osteomalacia.

º The Action: Clinicians should be aware that osteomalacia may persist in adult XLH patients despite 

standard treatment, necessitating careful monitoring and consideration of alternative or adjunctive 

therapies.

X-linked hypophosphatemia (XLH) is an inherited disorder caused by mutations in the PHEX gene, which leads to 

elevated fibroblast growth factor 23 (FGF23) levels. This excess FGF23 results in renal phosphate wasting and impaired 

1,25-dihydroxyvitamin D production, culminating in chronic hypophosphatemia and defective bone mineralisation, 

known as osteomalacia in adults and rickets in children. The clinical manifestations of XLH in adults include bone pain, 

fractures, pseudofractures, osteoarthritis, and enthesopathy. Conventional treatment strategies involve oral phosphate 

supplementation and active vitamin D analogues (e.g., calcitriol or alfacalcidol) to correct hypophosphatemia and 

improve calcium and phosphate homeostasis. However, the efficacy of this conventional approach in fully resolving 

osteomalacia in adult patients remains a significant clinical challenge.

Understanding Persistent Osteomalacia in XLH Adults
Despite adherence to conventional therapy, a substantial number of adult patients with XLH continue to experience 

symptoms and radiographic evidence consistent with osteomalacia. Histological studies of bone biopsies from adult 

XLH patients on conventional treatment frequently reveal persistent defects in mineralisation, characterised by increased 

osteoid volume and thickness, and reduced mineralisation front. This indicates that while conventional therapy may 

improve some biochemical parameters, it often does not fully normalise bone histology or resolve the underlying 

osteomalacia. The persistence of osteomalacia contributes to ongoing bone pain, increased fracture risk, and reduced 

quality of life in these patients. The chronic nature of the disease and the limitations of conventional therapy highlight 
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the need for more effective treatment modalities that can directly address the FGF23-mediated pathophysiology of XLH 

and achieve more complete resolution of bone mineralisation defects.

Epidemiology and Patient Populations in XLH
XLH is the most common form of inherited rickets, with an estimated prevalence ranging from 1 in 20,000 to 1 

in 60,000 live births. While symptoms typically manifest in childhood, the disease persists throughout adulthood, 

often leading to a progressive accumulation of skeletal and non-skeletal complications. The adult XLH population 

is heterogeneous, encompassing individuals diagnosed in childhood who transition into adult care, as well as those 

diagnosed later in life due to subtle or misattributed symptoms. Many adult patients have a long history of conventional 

therapy, initiated in childhood, which may have mitigated some of the severe skeletal deformities but often fails to prevent 

the long-term progression of osteomalacia. The cumulative burden of disease, including recurrent fractures, joint pain, 

and functional limitations, significantly impacts the daily lives and productivity of these individuals. Understanding 

the specific challenges faced by this diverse adult population is crucial for developing targeted and effective treatment 

strategies.

Limitations of Conventional Therapy in Addressing Osteomalacia
Conventional therapy for XLH, consisting of oral phosphate and active vitamin D analogues, aims to counteract 

the renal phosphate wasting and impaired vitamin D activation. Oral phosphate supplementation attempts to replete 

serum phosphate levels, providing substrate for bone mineralisation. Active vitamin D analogues enhance intestinal 

calcium and phosphate absorption and suppress parathyroid hormone. However, this approach faces several inherent 

limitations. Firstly, oral phosphate often causes gastrointestinal side effects, such as nausea, diarrhea, and abdominal pain, 

leading to poor adherence. Secondly, the short half-life of phosphate requires frequent dosing, typically 4-5 times daily, 

which further complicates adherence. Thirdly, high doses of oral phosphate can lead to secondary hyperparathyroidism 

and nephrocalcinosis. Furthermore, conventional therapy does not directly address the underlying excess FGF23, 

which continues to drive renal phosphate wasting and suppress 1,25-dihydroxyvitamin D production. This indirect 

approach often results in fluctuating phosphate levels, making it difficult to maintain optimal mineralisation conditions 

consistently. The inability of conventional therapy to fully normalize FGF23 levels or completely resolve the histological 

features of osteomalacia underscores the need for therapies that target the primary pathogenic mechanism.

The Pathophysiological Basis of Persistent Osteomalacia
The persistence of osteomalacia in adult XLH patients on conventional therapy stems from the ongoing effects 

of elevated FGF23. Even with phosphate and active vitamin D supplementation, FGF23 continues to exert its 

phosphaturic effects on the renal tubules, preventing sustained normalisation of serum phosphate. FGF23 also 

directly inhibits 1-alpha-hydroxylase, the enzyme responsible for converting 25-hydroxyvitamin D to its active form, 

1,25-dihydroxyvitamin D, thereby perpetuating a state of functional vitamin D deficiency at the cellular level. This 

sustained biochemical imbalance hinders the proper mineralisation of newly formed bone matrix. Bone biopsy 

analyses consistently demonstrate an increased volume of unmineralised osteoid, reflecting a fundamental defect in the 

mineralisation process rather than merely a deficiency in bone formation. The chronic nature of this mineralisation defect 

leads to structurally weak bones, predisposing patients to pain, microfractures, and overt fractures, even in the presence 

of seemingly adequate conventional treatment. Addressing the root cause of FGF23 excess is therefore paramount for 
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achieving complete resolution of osteomalacia.

Readers seeking further information on endocrine bone disorders, including the wider implications of FGF23 

dysregulation, may find the Oxford Handbook of Endocrinology and Diabetes an invaluable resource.

CLINICAL IMPLICATIONS

The continued presence of osteomalacia in adult XLH patients, even those receiving conventional phosphate 

and active vitamin D therapy, presents a clear challenge to current clinical practice. It suggests that simply 

replacing lost phosphate and vitamin D is insufficient to counteract the profound effects of elevated FGF23 

on bone metabolism. Clinicians must recognise that a patient's biochemical markers may appear within an 

acceptable range, yet their bone health could still be compromised, leading to ongoing pain and fracture risk. 

This calls for a more nuanced approach to monitoring, potentially incorporating bone biopsies or advanced 

imaging techniques to assess the true extent of osteomalacia.

For the pharmaceutical industry, the persistent unmet need in adult XLH patients underscores the value of 

therapies that directly target the FGF23 pathway. Burosumab, an anti-FGF23 antibody, represents a significant 

advancement in this regard, offering a mechanism of action that addresses the root cause of the disease rather 

than merely managing its symptoms. The continued prevalence of osteomalacia in conventionally treated 

patients provides a strong rationale for the earlier and broader adoption of such targeted therapies, particularly 

in adults who have already accumulated significant skeletal damage.

Ultimately, patients with XLH deserve treatments that offer more than symptomatic relief. The goal should be 

to normalise bone histology and prevent the long-term complications associated with chronic osteomalacia. 

This requires a shift in perspective, moving beyond the traditional reliance on phosphate and active vitamin D 

alone, and embracing therapies that offer a more complete correction of the underlying pathophysiology. The 

data on persistent osteomalacia should serve as a call to action for both clinicians and industry to re-evaluate 

treatment paradigms and ensure that adult XLH patients receive the most effective care available.
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Life Science Feed without editor verification against the primary source.
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