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What is
XLH? X-Linked Hypophosphatemia (XLH)

is a rare bone disease affecting
both general and bone health
throughout all stages of life. XLH
affects approximately 1 in 20,000
to 1 in 25,000 people. There are
approximately 1,480 to 1,850
patients with XLH in Canada,
according to Statistics Canada.



What is XLH?

XLH is also known as X-linked hypophosphatemic
rickets or X-linked vitamin D-resistant rickets. It is
the most common form of heritable rickets. Rickets
is characterized by impaired bone mineralization
resulting in malformation and bowing of the long
bones. In XLH, poor mineralization of the bones
and teeth result in long-term effects on skeletal
health and dentition. Joints are also affected with
early onset arthritis. Muscle function can also be
affected resulting in weakness. The blood calcium
can be low resulting in seizures. 



Rickets results from inadequate intake or absorption of calcium, phosphate,
or vitamin D. XLH differs from nutritional rickets as it is a genetic disorder

due to a mutation in the PHEX gene. This mutation results in high levels of a
bone hormone known as fibroblast growth factor 23 (FGF 23) which

regulates phosphate loss through the kidney. High levels of FGF23 decrease
phosphate reabsorption in the kidneys allowing large amounts of phosphate

to be lost through the kidney. High levels of FGF 23 also decrease the
formation of active vitamin D and this will result in decreased absorption of

both calcium and phosphate from the bowel. 



Figure 1: 

X-rays showing poor bone mineralization of

patients with X-linked hypophosphatemia.

In XLH the phosphate levels
are too low to allow normal

bone mineralization, and
bowing of the long bones

results. Also, there is
inadequate mineralization of
the teeth and this results in

frequent dental abscesses and
fractures in the teeth as well

as periodontal disease.



What
causes
XLH?

Mutations in the PHEX gene result in XLH. These
mutations can be inherited in an X-linked dominant
manner or can occur spontaneously which happens
in approximately 10-20% of the patients. The mode
of inheritance is X-linked dominant. Males have one
X and one Y chromosome and females have two X
chromosomes. If a father has a mutation on his
single X chromosome then all of his daughters will
inherit the disease and none of his sons will. If a
mother has a mutation on one of the X
chromosomes, then half of her boys and half of her
girls will be affected as they will inherit the abnormal
X chromosome. The other half will inherit the
normal X chromosome and will not have the
disease. Each child has a 50% chance of inheriting
the abnormal X chromosome and developing XLH.  



The blood phosphate levels need to be measured as well as the urine
phosphate. If the blood phosphate is consistently low, then further

evaluation is required to find out the cause of the low phosphate. The
amount of phosphate being lost through the kidneys is then

calculated and adjusted for kidney function.  In XLH the tubular
maximum phosphate reabsorption adjusted for glomerular filtration
rate (TmP/GFR) is low confirming that there is renal phosphate loss. 

 Loss of phosphate through the kidney can also occur with other
conditions and your specialist in metabolic bone disease will carefully

evaluate the laboratory profile before confirming the diagnosis of
XLH. The laboratory profile also includes measurement of blood

calcium, vitamin D and parathyroid hormone levels.

How is XLH
Diagnosed?



Your physician will determine if the renal phosphate loss is due to XLH or
due to other conditions which can also cause renal phosphate loss.  Other

conditions include Drugs, mutations in other genes, certain kidney diseases,
hyperparathyroidism, and rarely it can be due to a  tumour. The diagnosis

of XLH can be confirmed by DNA analysis of the PHEX gene.  



Why Is Phosphorous Important?

Phosphorous is a very important mineral in the body. It is
needed for many processes and is essential for bone

formation as well as dental health. Sources of phosphorous
include dairy products, sunflower seeds, meats, poultry,

fish, eggs, legumes, and a variety of vegetables.



Symptoms of XLH

Symptoms begin in infancy or in childhood; these can vary in severity
among affected children. Symptoms in children include delayed

growth, delayed walking, bone and muscle pain and weakness, rickets
bowing or knocked knees and short stature as a consequence of

irregular bone growth. Soft bones as well as bone and joint pain may
occur from poor bone mineralization. Teeth enamel may be irregular,

and infections can occur with spontaneous tooth abscesses.


















