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Diagnosis and Management of Bone Mineralization Defects in Pediatric

Hypophosphatasia
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ABOUT THE STUDY

Hypophosphatasia (HPP) is a
characterized by defective mineralization of bones and teeth due
to abnormal activity of the enzyme Alkaline Phosphatase (ALP).
This condition can manifest in various forms, ranging from mild
significantly impact the health and
development of affected children.

rare metabolic disorder

to severe, and can

Causes of hypophosphatasia

Hypophosphatasia is primarily caused by mutations in the ALPL
gene, which encodes the enzyme alkaline phosphatase. This
enzyme is crucial for the mineralization of bones and teeth, as it
helps in the regulation of phosphate levels in the body. The
ALPL gene mutation results in reduced or absent activity of ALP,
leading to an accumulation of Inorganic Pyrophosphate (PPi), a
compound that inhibits bone mineralization.

Hypophosphatasia is typically inherited in an autosomal
dominant manner, requiring one mutated gene. Its severity
varies, and in severe cases, it can be inherited in an autosomal

recessive pattern.

Pathophysiology of hypophosphatasia

The abnormal ALP enzyme activity in hypophosphatasia affects
several physiological processes, particularly the formation and
ALP Inorganic
to phosphate, for

mineralization of bone tissue. converts
Pyrophosphate  (PPi)
mineralization. With insufficient ALP activity, PPi accumulates,
inhibiting the normal deposition of minerals like calcium and

phosphate in the bone matrix. This results in weakened bones,

significant bone

leading to conditions such as osteomalacia (softening of the
bones) and rickets (a bone disorder in children).

The lack of mineralization also affects dental development,
leading to premature loss of deciduous teeth due to defective
enamel. In severe cases, individuals may experience fractures,
skeletal deformities, and respiratory issues due to weakened
bones.

Symptoms

Hypophosphatasia symptoms in children vary from mild to
severe, depending on age and ALP deficiency, with common
signs including:

Skeletal abnormalities: Children with hypophosphatasia often
have soft, brittle bones that are prone to fractures, even from
minimal trauma. They may present with bowed legs, delayed
walking, and skeletal deformities such as scoliosis (curved spine)

or kyphosis (hunched back).

Premature tooth loss: A sign symptom of hypophosphatasia is
the early loss of baby teeth. Teeth may appear abnormal, with
defective enamel, and they often fall out prematurely without any
apparent cause.

Growth delay: Children with hypophosphatasia may experience
growth retardation, leading to shorter stature compared to their
peers.

Pain and weakness: Children may experience generalized bone
pain, muscle weakness, and difficulty moving due to the fragile
bones.

Neurological symptoms: Though less common, some children
with hypophosphatasia may experience seizures due to low
phosphate levels and brain abnormalities. severe cases may
present at birth with life-threatening issues, such as respiratory
failure from rib cage deformities, while milder forms may be
diagnosed later in childhood or adulthood.

Treatment

Currently, there is no cure for hypophosphatasia, but there are
treatment options aimed at managing the symptoms and
improving the quality of life for affected children. Treatment
strategies are customized to the severity of the condition and may
include:

Enzyme Replacement Therapy (ERT): The most potential
treatment for hypophosphatasia is enzyme replacement therapy
with asfotase alfa, a recombinant form of tissue non-specific
alkaline phosphatase. Asfotase alfa has been shown to improve
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bone mineralization, reduce fractures, and improve physical
function in children with severe forms of hypophosphatasia. It is
typically administered as a subcutaneous injection, with the
frequency and dosage adjusted based on the child’s condition.

Symptom management: For less severe forms of the disease,
treatment may focus on managing symptoms such as pain and
bone fractures. This may include pain relievers, calcium and
vitamin D supplementation, and physical therapy to improve
mobility and muscle strength.

dental abnormalities are common in
hypophosphatasia, regular dental care and monitoring are
important. Early intervention can help address the loss of teeth

and promote oral health.

Dental care: As

Surgical intervention: In some cases, surgical procedures may
be necessary to correct skeletal deformities, such as the
realignment of bones or the use of orthopedic devices to
support fragile bones.
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Genetic counseling: Given the genetic nature of the condition,
families affected by hypophosphatasia can benefit from genetic
counseling to understand the inheritance patterns and the risk
of recurrence in future pregnancies.

Hypophosphatasia in children is a rare but serious condition
that affects bone and dental health due to defective alkaline
phosphatase activity. Early diagnosis and intervention are key to
managing the condition and preventing severe complications.
With advances in enzyme replacement therapy, children with
potential for
outcomes, allowing them to lead more active and fulfilling lives.

hypophosphatasia now have the improved
However, ongoing research into the condition’s mechanisms
and treatments is necessary to further improve care and

outcomes for affected individuals.
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