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Abstract: Objective: HPP (Hypophosphatasia) is a congenital disease characterized by a deficiency of tissue-specific ALP (alkaline 
phosphatase), which causes the generation of abnormal bone and tooth tissue. The clinical manifestations are variable, from neonatal 
forms with high mortality to milder adult forms with fractures and osteomalacia. The present study reports a clinical case of HPP, 
with emphasis on the physical characteristics and laboratory tests. The patient was attended at the medical genetics outpatient clinic 
of the Association of Parents and Friends of the Exceptional of Manaus (Associação de Pais e Amigos dos 
Excepcionais-APAE/Manaus). Methodology: For the case report, anamnesis, peripheral blood G-band karyotyping, Vitamin and ALP 
dosage and resonance examination were performed. Results: A.M.M.S, 9 years, non-consanguineous parents, no bone disease in the 
family, with one sister from the mother. Birth weight AGA without intercurrence. The patient presented a slight delay in psycho-motor 
development and was diagnosed with craniostenosis through CNS imaging examination. The physical examination, in addition to a 
short stature, showed dolichocephaly, frontal bossing, curved tibias and great dental compromise with many early cavities and loss of 
teeth. Laboratory evaluation: ALP dosage: 63/L (N = 69-325); Vitamin B6 dosage: 27.4 (5.2-34.1). The mother and the younger sister 
also had an ALP result below that expected for the age. Conclusions: The clinical phenotype and laboratory diagnosis of the patient 
were compatible with ICD Q78 HPP.  
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1. Introduction 

HPP (Hypophosphatasia) is a genetic congenital 

disease, described by Rathbun in 1948 [1]. It is 

characterized by low serum ALP (alkaline phosphatase) 

activity due to loss of function mutations within the 

gene for the tissue-specific ALP isoenzyme, resulting 

in decompensation in bone and tooth mineralization [2, 

3]. This enzyme is widely distributed in the body, in 

adults it comes partly from the liver (thermostable 

fraction) and partly from bones, and from the 

reticuloendothelial and vascular systems (thermolabile 

fraction) generating genetically different isoenzymes 

with similar catalytic properties, which are encoded at 

independent loci [4]. In children, under normal 

conditions it reaches its highest activity in the growth 

phase, as 85% of this isoenzyme is located in the 

osteoblasts (related to calcification and formation of 

bone structures) and 15% in the liver [5]. Exposure to 
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variation in ALP levels may be physiological, as 

observed in gestation occurring at the end of the first 

trimester of the pregnancy, reaching peak levels 

(approximately twice the normal values) [6], or genetic 

when there are mutations in the tissue-nonspecific ALP 

gene. The gene is found on chromosome 1p36.1, which 

is composed of 12 exons distributed over more than 50 

kb and has high allelic heterogeneity with more than 

330 different mutations, mostly nonsense, already 

known [7-9]. Depending on the degree of the mutation 

and whether it is homozygous or heterozygous it can 

result in more severe phenotypes and even lethality 

[10]. 

Clinical manifestations are variable, from neonatal 

forms with high mortality due to complications in the 

skeletal structure that impairs respiration, to milder 

adult forms with fractures and osteomalacia. These 

manifestations can include irregular ossification, bone 

demineralization, short stature, bone pain and early 

tooth loss [6, 11]. In children, clinical symptoms may 

appear within the first 6 months of life, with the patient 
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presenting no phenotype indicative of the disease after 

the birth. One of the first observed symptoms is 

respiratory complications due to rachitic deformities of 

the thorax. Despite the presence of an open fontanelle, 

premature craniosynostosis is a common finding that 

can lead to increased intracranial pressure. In all the 

pediatric forms of HPP, the risk of craniosynostosis 

should always be considered, with a period of 

neurological monitoring, including ophthalmoscopy 

being recommended until adolescence [12]. 

The diagnosis can be made, even during intrauterine 

life, through radiographic examinations along with a 

positive family history, which can lead to better 

treatment and be applied as early as the first day of life, 

thus increasing the possibility of mitigating the clinical 

manifestations of the disease [13-15]. If the diagnosis 

is not made at this stage, it can be done through 

biochemical analysis based on the determination of 

serum ALP levels and increase in 

phosphoethanolamine, pyridoxal-5’-phosphate and 

inorganic pyrophosphate in the serum or urine. 

However, in these cases treatment may have limited 

results. In addition, for the patients with late diagnosis, 

parathyroid hormone administration is performed in 

adult HPP and enzyme replacement therapy with a 

soluble recombinant human ALP in the most severe 

clinical cases [16, 17].  

The conventional diagnosis can also be confirmed 

by genetic testing [8]. To establish the definitive 

diagnosis, sequencing of the ALPL gene is essential to 

confirm HPP when biochemical and clinical data are 

not sufficiently clear or in a prenatal assessment of 

severe HPP in couples with an affected child or 

pregnancy [8, 18]. 

2. Case Report 

For the case report, anamnesis, peripheral blood 

G-band karyotyping, vitamin and ALP dosage and 

resonance examination were performed. A.M.M.S, 

male, 9, non-consanguineous parents, negative for 

bone disease history in the family, with one sister from 

the mother. Pregnancy without intercurrences, labor 

dystocia, full-term. The birth weight was appropriate 

for the gestational age (between the 10th and 90th 

percentiles) without intercurrence, however, the 

mother reported the first hospitalization of the child at 

15 days of age due to seizure, with treatment until 3 

years of age. The mother reported several 

hospitalizations due to respiratory infection. The 

patient presented a slight delay in psycho-motor 

development and was diagnosed with craniostenosis 

through central nervous system imaging examination. 

He evolved with short stature and underwent hormonal 

replacement with pediatric endocrinologist monitoring. 

The physical examination, in addition to a short stature, 

showed dolichocephaly, frontal bossing, curved tibias 

and great dental compromise with many early cavities 

and loss of teeth. Laboratory evaluation: Peripheral 

blood G-band karyotyping showed 46, XX (normal); 

skull resonance: craniostenosis, calcification 

impairment pale globes and subcortical white matter; 

ALP dosage: 63/L (N = 69-325); Vitamin B6 dosage: 

27.4 (5.2-34.1). The mother and the younger sister also 

presented an ALP result below that expected for the 

age. The clinical and laboratory data presented here 

were obtained respecting the confidentiality of the 

information according to the assumptions that regulate 

research ethics. She started treatment with alpha 

asphalt 6 months ago, indicated to decrease bone pain. 

After initiation of the treatment, a fracture of the 

forearm was reported, with no improvements in the 

other conditions. 

3. Discussion 

HPP is a disease with broad clinical features, with 

forms ranging from mild to lethal. We present a case 

with clinical features characteristic of childhood HPP. 

It is important to highlight the differential diagnosis 

and its diagnostic difficulty. The prognosis for patients 

with childhood HPP is uncertain, however, clinical and 

skeletal deterioration indicates a lethal course. 

Currently, there is no curative treatment available for 
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HPP. Therefore, the treatment seeks to improve the 

symptoms and clinical features, especially in relation to 

pain, seizures and other metabolic phenomena, e.g., 

nephro calcification [8]. Patients with HPP do not have 

sufficient non-specific tissue ALP functioning in their 

normal range, which leads to weak bones. However, 

clinical trials using asfotase alfa have demonstrated a 

progressive improvement in bone mineralization with a 

consequent improvement in respiration and even the 

abandonment of mechanical ventilation. Asfotase alfa 

is a modified copy of the human ALP enzyme and 

serves as a replacement for the defective enzyme, 

increasing functional ALP levels [11, 13, 15, 19]. 

The HPP triage begins with the investigation of 

levels of ALP and Vitamin B6, with decreased enzyme 

levels and increased Vitamin B6 levels constituting a 

good marker for HPP. However, in the present case 

high levels of vitamin B6 were not observed, although 

a decrease in ALP was confirmed in both the patient 

and in other members of the family.  

There were also reports of a history of 

hospitalization of the patient due to respiratory 

infection. It has been reported that thoracic cage 

deformity leads to frequent respiratory problems and is 

closely related to the death of children born with HPP, 

with fatality usually occurring within the first 6 months 

of life [20]. The physical examination presented many 

characteristic symptoms of the disease, such as short 

stature, dolichocephaly, frontal bossing, curved tibias 

and great dental compromise with many early cavities 

and loss of teeth. The clinical signs and symptoms of 

HPP in children are very heterogeneous in their 

presentation, severity and course. Bone abnormalities 

(impaired bone mineralization, leg deformation, pain, 

rickets, abnormal growth) and dental abnormalities 

(premature loss of deciduous teeth) are best known 

[21]. 

4. Conclusions 

The physical examination of the patient associated 

with biochemical and genetic tests demonstrated the 

characteristic decrease in ALP activity and the 

radiological findings were compatible with the HPP 

disease. HPP is a rare and underdiagnosed disease. 

Presenting cases that show their clinical and laboratory 

evolution may help in the recognition of these patients.  
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