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Introduction   
X-linked hypophosphatemia (XLH) is a genetic 

familial disease characterized by low phosphate levels 

in the blood, resulting in a spectrum of signs and 

symptoms. The disorder that occurs as a result of  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mutations in the phosphate regulating endopeptidase 

homolog, X-linked (PHEX) gene on the X 

chromosome. Inheritance is X-linked dominant [1]. 
Prevalence of the disorder is estimated at 

approximately 1 in 20,000 to 1 in 60,000 live births  
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ABSTRACT    

Background: X-linked hypophosphatemia (XLH) is a genetic disease of phosphate metabolism in which inactivating mutations of 

the phosphate regulating endopeptidase homolog, X-linked (PHEX) gene lead to local and systemic effects. In our pediatric clinics, 

XLH was observed to be associated with multiple complications despite conventional treatment. There is a need for novel treatment 

modalities to prevent disease progression and aid in the resolution of symptoms. This study aimed to understand the manifestations 

and complications of XLH. 

Methods: This retrospective chart review was undertaken on all patients with XLH who were followed up at the Endocrinology 

Clinics in King Faisal Specialist Hospital and Research Center (KFSHRC) in Saudi Arabia. The study was conducted by reviewing 

the medical files of those patients. 

Results: All the patients (N=24) who were included in this study had PHEX gene mutations. The mean age was 18.7±13.6 years and 

66.7% were females. The mean height standard deviation score (HSDS) was 2.96 (-5.25 to -0.97) and 12 patients reached their final 

height (mean final HSDS, -3.28 [-1.39 to 5.39]). Skeletal deformities (mainly genu varum) were observed in 70.8% of the patients 

and 29.2% had craniosynostosis; 54.2% had undergone corrective osteotomy. Hyperparathyroidism was observed in 54.2% of the 

patients and 45.8% of the patients had nephrocalcinosis (grades 2/3).  

Conclusions: In our study, a majority of the XLH patients suffered from complications arising from the use of conventional therapy, 

thus indicating the need for novel treatment modalities for these patients. Additionally, no correlation between genotype and 

phenotype was found. 

Keyword: X-linked hypophosphatemia; PHEX gene mutation; Alkaline phosphatase; Stunted growth; Skeletal deformity; 

Parathyroid hormone; Nephrocalcinosis; Saudi Arabia. 
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[2, 3]. PHEX expression is predominantly in 

osteoblasts and leads to suppression of serum 

Fibroblast Growth Factor 23 (FGF23) [1]. FGF23 acts 

on receptors located in the proximal convoluted tubule 

causing phosphate wasting and hypophosphatemia. In 

addition, PHEX gene mutations can also cause 

decreased absorption of phosphate in the gut [4]. The 

low levels of phosphate further result in defective bone 

mineralization, leading to impaired osteoblastic 

function. Patients with XLH also possess higher levels 

of 1,25-dihydroxyvitamin D3 [5]. Symptoms such as 

bowing of the lower legs (genu varum), stunted 

growth, delayed walking, and/or abnormal walking 

gait in the early years of life typically lead to a 

diagnosis in pediatric patients [6]. Other common 

symptoms in children include bone pain, rachitic 

rosary, frontal bossing and dolichocephaly with 

parietal flattening. In rare cases, patients can be 

diagnosed with hearing impairment, intercranial 

hypertension, craniosynostosis or type 1 Chiari 

malformations [6, 7, 8]. Patients with suspicion of 

XLH or with clinical signs and symptoms undergo 

genetic testing [9]. This is usually done in addition to 

the routine laboratory tests such as serum phosphate, 

serum calcium, and 1,25-dihydroxyvitamin D3 [5]. 

Supplementation with oral phosphate and active 

vitamin D is the initial treatment for XLH and helps to 

improve the condition, reduces the development of 

dental abscesses, as well as slowing down progressive 

growth failure. However, the treatment is ineffective 

in a considerable number of patients due to non-

adherence resulting from unpleasant taste and/or 

associated adverse effects such as gastrointestinal 

discomfort, nephrocalcinosis in addition to 

hyperparathyroidism [7, 8]. As many as 66% of 

children with XLH will need lower limb surgery [10-

12]. Efficacy of conventional therapy is limited by 

increased FGF23 levels and renal phosphate wasting 

[13-15]. Therefore, XLH patients need to be closely 

monitored and there is a constant need for safer and 

more efficacious therapies to manage the disease [7]. 

Burosumab, a recombinant human IgG1 monoclonal 

antibody, binds to and inhibits excess FGF23 [16, 17]. 

This novel treatment has been approved by the United 

States Food and Drug Administration for use in 

pediatric XLH patients who are 6 months and older 

and has shown promising results [18]. Burosumab has 

been successfully tested in various phase II and phase 

III clinical trials in children with XLH, and has 

demonstrated improvements in biochemical 

parameters and specified clinical outcomes [19].  This 

retrospective chart review aims to understand the 

manifestations and complications of XLH in patients 

who were followed up at King Faisal Specialist 

Hospital and Research Center (KFSHRC) in Riyadh, 

Saudi Arabia. 

Methods 
Study design: This retrospective, observational, chart 

review study evaluated the manifestations and 

complications of XLH by reviewing the medical files 

of all XLH patients who were followed up at the 

Endocrinology Clinics in KFSHRC in Riyadh, Saudi 

Arabia, between 2005 and 2021. 

Patients’ selection: Data for 24 patients who were 

followed up, for the specified period, was collected. 

Patients with XLH, of all ages, who had a confirmed 

PHEX gene mutation were included. Patients 

diagnosed with nutritional rickets or vitamin D-

dependent rickets, and patients with suspected 

malignancies that would impact the course of the 

condition, were excluded from the study. 

Parameters for data analysis: Various parameters were 

taken into consideration for the purpose of data 

analyses. This included demographic data, such as age 

and gender, clinical presentation, and genetic 

mutations. Laboratory results at diagnosis, including 

alkaline phosphatase (ALP) and serum phosphate 

levels, as well as details regarding complications 

related to therapy were also considered.  

Patient’s growth: The growth of the patients was 

calculated in terms of height and was analyzed and 

documented using Centers for Disease Control and 

Prevention (CDC) growth charts and height standard 

deviation score (HSDS). We have reported the latest 

documented HSDS of ‘-1.5 to -2’ as ‘mild short 

stature’ and a HSDS of ‘-2 or more’ as ‘severe short 

stature’. In patients aged above 14 years, the height 

was documented as ‘final height’ if they showed no 

change in height in the past 1 to 2 years. 

Complications of the disease: This parameter was 

divided into skeletal complications, endocrine 

complications, and renal complications. Skeletal 

complications were analyzed using radiographs and 

the results were compared with those at the time of 

presentation, with the findings being correlated with 

the type of mutation that was identified. 

Endocrinological complications were assessed by 

measuring the parathyroid hormone (PTH) levels. 

Patient data was evaluated for reports of renal stones 

identified by regular ultrasonography scans, and 

incidences of renal stone formation were documented.  

Statistical methods: Analysis involved the use of 

descriptive statistics: mean, standard deviation (SD) 

and range were calculated for continuous variables, 
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whilst frequencies with proportions were reported for 

categorical variables. 

Ethics: Ethical approval for the study was gained from 

the Research Advisory Council at King Faisal 

Specialist Hospital and Research Center (RAC 

#2211051). The study adheres to the guidelines and 

regulations at KFSHRC. All treatment plans and 

clinical investigations formed part of each patient’s 

on-going medical care. Informed consent was obtained 

from all patients or their guardians. 

Results 

Between 3 December 2018 and 24 March 2021, data 

from 24 patients were reviewed and analyzed. Of these 

24 patients, 16 (66.7%) were females and 8 (33.3%) 

were males, and included 5 families. The mean age 

was 18.7±13.6 years and the type of PHEX gene 

mutation was available for all patients (Table 1). 

Diagnostic evaluation in these patients was prompted 

either due to clinical manifestations of lower limb 

deformity or due to a positive family history of the 

disease. Diagnostic laboratory tests at baseline 

reported a mean (±SD) fasting blood phosphate level 

of 0.63±0.11 mmol/L (range, 0.43-0.9 mmol/L), mean 

blood calcium level of 2.32±0.1 mmol/L, mean ALP 

level of 584±82 U/L (range, 484-762 U/L). No 

differences in terms of the prognosis and 

complications, in relation to the mutation type, was 

observed among the patients. Almost all patients had 

stunted growth of varying degrees. The mean HSDS 

was -2.96 (range, -5.25 to 0.97). Twelve patients 

reached their final height, with their mean final HSDS 

being -3.28 (-1.39 to 5.39). Mild growth stunting was 

observed in 4 (16.7%) patients (HSDS, -1.5 to -2.0). 

Moderate-severe growth stunting was observed in 20 

(83.3%) patients (HSDS, less than -2), of whom 6 

(30.0%) had HSDS less than -4 (Figure 1). In terms of 

complications, 17 (70.8%) patients suffered from 

skeletal complications (Figures 2-4). Of these, 10 

(41.7%) patients had genu varum, 7 (29.2%) had genu 

valgum, and 7 (29.2%) had craniosynostosis, and 13 

(54.2%) patients had undergone corrective osteotomy. 

All the patients suffered from osteopenia and short 

stature in general. Hyperparathyroidism was observed 

in 13 (54.2%) patients and 4 (16.7%) patients had 

parathyroid adenoma. All the patients had undergone 

parathyroidectomy. Nephrocalcinosis was detected in 

11 (45.8%) patients and was mainly grade 2/3 (Figure 

5). Dental problems were noted in most patients (Table 

2). Two (8.3%) patients had Chiari malformation and 

required decompression surgery. 

 

Discussion 

This single-center study retrospectively assessed the 

manifestations and complications of XLH in patients 

in KFSHRC in Riyadh, Saudi Arabia. Laboratory 

findings, radiographs, and surgical history of 24 

patients were reviewed. The height of the patients was 

estimated using HSDS to evaluate growth stunting and 

its degree of severity. Two-thirds (66.7%) of the 

patients were females. Findings from genetic testing 

had confirmed that presence of PHEX gene mutations 

in all the patients. This included variants of the PHEX 

gene mutation with different legacy names.  Although 

other clinical studies have indicated that female 

patients with XLH were mildly affected in comparison 

to males [20, 21], no differences in the phenotype of 

both sexes were observed in this study. Almost all the 

patients had stunted growth (overall mean HSDS, 

2.96), with 83.3% having moderate-severe growth 

stunting (HSDS less than 2) and 25.0% having an 

HSDS less than 4. These findings are comparable to 

other studies. An average HSDS of -2.2, -1.4, and -2.4 

was reported at 4.4, 9.9 and 17.6 years, respectively, 

among patients treated with calcitrol and phosphate 

supplementation at Otto von Guericke University 

Magdeburg in Germany [22]. In untreated XLH 

patients the lowest HSDS reported was -3.2 at a mean 

age of 4.3 years [22]. In a Spanish study, the mean 

SDS was reported as -1.89 for 40 pediatric patients 

with XLH, 55% of which had moderate-severe growth 

stunting [23]. Furthermore, children at the Hospital for 

Sick Children in Canada who were treated before they 

developed the symptoms of rickets showed lower 

HSDS compared to children treated after they 

developed the symptoms of rickets, with HSDS values 

of -0.4 and -1.7 at treatment initiation, -0.7 and -1.8 

after one year of treatment and -0.2 and -1.2 at 

predicted adult height, respectively [24]. Growth 

stunting can be attributed either to the type of PHEX 

gene mutation present, or to the patients’ level of 

commitment and adherence to treatment. However, in 

this study, stunted growth was observed even among 

patients who were committed and compliant to 

treatment. Skeletal complications, including genu 

varum (41.7%), genu valgum (29.2%), 

craniosynostosis (29.2%), frontal bossing (4%), and 

recurrent fractures (4%) were observed in most of the 

patients. Over half the patients (54.2%) had undergone 

corrective osteotomy. These radiological symptoms of 

rickets are common in XLH patients in the region, 

contributing to the burden of the disease [25]. Previous 

literature has indicated that some XLH patients, who 

were treated with supplements, had higher PTH levels  
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Pati-

ent 

Age (yea-

rs) 
Sex 

PHEX gene  

mutation 

Clinical  

presentation 

Serum 

phospha

te 

(mmol/L

) 

Serum 

phosph

ate 

(mmol/

L) 

AL

P 

(U/

L) 

PTH 

(ng/

L)* 

Final 

HSD

S 

#1 19 
Fem-

ale 

c.2237G>T: 

(p.Cys746Phe) 

Bilateral genu 

varum at 3 years 

of age 

0.70 2.25 698 49 -2.11 

#2 14 Male 
c.2237G>T: 

(p.Cys746Phe) 

Investigated 

because of family 

history 

0.55 

 
2.33 595 53 -2.46 

#3 18 Male 
c.2237G>T:  

(p.Cys746Phe ) 

Investigated 

because of family 

history 

0.65 2.39 517 66 -1.96 

#4 9 
Fem-

ale 

c.2237G>T:  

(p.Cys746Phe ) 

Investigated 

because of family 

history 

0.6 2.21 495 39 -3.23 

#5 12 
Fem-

ale 

del Exon 19_exon 

20 

ALPLexon6.c.582

T>C, pro194pro 

Investigated 

because of family 

history 

0.7 2.23 762 60 -1.75 

#6 23 Male 

del Exon 19_exon 

20 ALPL 

exon6.c.582T>C, 

pro194pro 

Bilateral genu 

varum at 4 years 

of age 

0.53 2.38 743 59 -2.1 

#7 10 Male 

del Exon 19_exon 

20 ALPL 

exon6.c.582T>C, 

pro194pro 

Investigated 

because of family 

history 

0.66 2.4 551 48 -4.15 

#8 7 Male 

c.2237 G>T 

(p.Cys746Phe 

(C746F) 

Investigated 

because of family 

history 

0.91 2.34 553 52 -0.97 

#9 11 Male 

Duplication of 

exon 17 in PHEX 

gene 

Bilateral genu 

varum at 17 

months of age 

0.7 2.29 576 49 -1.39 

#10 15 
Fem-

ale 

duplication in exon 

3 

Progressive 

bilateral genu 

varum at 2 years 

of age 

0.67 2.36 500 57 -4.5 

#11 16 
Fem-

ale 

c.2239 C>T 

(R747X) 

bilateral genu 

varum at 2 years 

of age 

0.5 2.35 489 49 -3.91 

#12 24 
Fem-

ale 

c.2239 C>T 

(R747X) 

Investigated 

because of family 

history  

0.63 2.22 830 59 -5.25 

#13 9 
Fem-

ale 

c.2239 C>T 

(R747X) 

Bilateral genu 

varum at 2 years 

of age 

0.74 2.39 484 63 -3 

#14 23 
Fem-

ale 

c.2239 C>T 

(R747X) 

Investigated 

because of family 

history 

0.78 2.32 540 45 -3.26 

Table 1: Patient characteristics at diagnosis. 
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Pati-

ent 

Age (yea-

rs) 
Sex 

PHEX gene  

mutation 

Clinical  

presentation 

Serum 

phospha

te 

(mmol/L

) 

Serum 

phosph

ate 

(mmol/

L) 

AL

P 

(U/

L) 

PTH 

(ng/

L)* 

Final 

HSD

S 

#15 20 
Fem-

ale 

c.2239 C>T 

(R747X) 

Investigated 

because of family 

history  

0.50 2.41 650 49 -4.2 

#16 10 
Fem-

ale 

c.2239 C>T 

(R747X) 

Bilateral genu 

varum at 2 years 

of age 

0.56 2.38 560 37 -3.17 

#17 17 Male 
c.2239 C>T 

(R747X) 

Bilateral genu 

varum at 3 years 

of age 

0.62 2.43 540 57 -5.39 

#18 4 
Fem-

ale 

c.2239 C>T 

(R747X) 

Investigated 

because of family 

history  

0.65 2.34 656 61 -2.2 

#19 43 
Fem-

ale 

c.2239 C>T 

(R747X) 

Bilateral genu 

varum at 3 years 

of age 

0.59 2.33 650 38 -3.38 

#20 
52 

 

Fem-

ale 

c.2239 C>T 

(R747X) 

Investigated 

because of family 

history 

0.56 2.13 534 34 -3.7 

#21 20 Male 
c.2239 C>T 

(R747X) 

Investigated 

because of family 

history  

0.54 2.43 564 43 -3.16 

#22 32 Male 
c.2239 C>T 

(R747X) 

Investigated 

because of family 

history 

0.43 2.37 490 36 -3.1 

#23 53 
Fem-

ale 

c.2239 C>T 

(R747X) 

Investigated 

because of family 

history 

0.76 2.27 685 52 -4 

#24 8 
Fem-

ale 

c.2239 C>T 

(R747X) 

Bilateral genu 

varum at 2 years 

of age 

0.59 2.41 498 48 -2.93 

 

 

 

 

 

 

 

 

 

 

 

 

ALP: alkaline phosphatase; HSDS: height standard deviation score; PTH: 

parathyroid hormone. *Normal PTH range: 15-65 ng/L. 
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Patient 

Compliance 

to 

medication 

Renal status 
PTH 

(ng/L)* 

Surgical 

correction 

Skeletal and 

dental 

complications 

#1 
Good 

compliance 

Bilateral grade 2 

medullary 

nephrocalcinosis 

Normal 

Correction of genu 

valgum and 

epiphysiodesis of 

bilateral distal 

femur growth 

Short stature, 

osteopenia, and 

genu valgum 

#2 
Poor 

compliance 

Bilateral grade 2 

medullary 

nephrocalcinosis 

95-157 No 

Short stature, 

osteopenia 

dental abscesses, 

dental caries, 

and mild 

bilateral genu 

varum 

#3 
Poor 

compliance 
Normal Normal No 

Short stature, 

osteopenia, mild 

bilateral genu 

varum, 

brachiocephalic 

craniosynostosis, 

and frontal 

bossing and 

proptosis 

#4 
Poor 

compliance 

Bilateral mild 

medullary 

nephrocalcinosis 

80-120 No 

Short stature, 

osteopenia, deep 

dental caries, 

Persistent right 

genu varum, left 

genu valgus, 

right tibial 

procarvatum, 

and frontal 

bossing 

#5 

Poor initial 

compliance 

that 

subsequently 

improved 

Moderate 

bilateral 

medullary 

nephrocalcinosis 

90-223 No 

Short stature, 

osteopenia, deep 

dental caries, 

frontal bossing, 

craniotabes, and 

bilateral genu 

varum 

#6 
Poor 

compliance 

Resolved grade 

1 

nephrocalcinosis 

Large parathyroid 

adenoma post total 

parathyroidectomy 

No 

Short stature, 

osteopenia, and 

frontal bossing 

#7 
Poor 

compliance 

Grade 2-3 

medullary 

nephrocalcinosis 

80-119 

Bilateral lateral 

distal 

hemiepiphysiodesis 

of the femur and 

proximal tibia 

Short stature, 

osteopenia, 

sever bilateral 

genu varum, 

deep dental 

caries and 

Table 2: Compliance to medication, surgical corrections, and renal, skeletal, dental, and thyroid complications 

among the participants. 
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Patient 

Compliance 

to 

medication 

Renal status 
PTH 

(ng/L)* 

Surgical 

correction 

Skeletal and 

dental 

complications 

abscesses, and 

scaphocephaly 

craniosynostosis 

#8 

Poor initial 

compliance 

that sub-

sequently 

improved 

Grade 1 

nephrocalcinosis 
801-100 No 

Short stature, 

osteopenia, 

sagittal 

craniosynostosis, 

proptosis and 

mild bilateral 

genu varum 

#9 
Poor 

compliance 

Grade 1 

nephrocalcinosis 
Normal No 

Short stature, 

osteopenia, 

sagittal 

craniosynostosis 

and bilateral 

genu valgum 

#10 
Poor 

compliance 
Normal 80-130 

Corrective 

osteotomies 

Short stature, 

osteopenia, 

sever bilateral 

genu varum 

#11 
Poor 

compliance 

Grade 2 

nephrocalcinosis 
115-200 

Multiple corrective 

osteotomies and 

epiphysiodesis 

Short stature, 

osteopenia, and 

Persistent 

bilateral genu 

varum 

#12 
Poor 

compliance 

Bilateral grade 3 

nephrocalcinosis 
200-400 

Multiple corrective 

osteotomies with 

K-wire 

Short stature, 

osteopenia, and 

Persistent 

bilateral genu 

valgum 

#13 
Poor 

compliance 
Normal Reaching 230 

Multiple corrective 

osteotomies and 

epiphysiodesis 

Short stature, 

osteopenia, 

dental 

deformities, 

bilateral genu 

varum and 

brachiocephalic 

craniosynostosis 

#14 Unknown Unknown† 120-180 

Multiple corrective 

osteotomies with 

screws fixation 

Short stature, 

osteopenia, and 

bilateral genu 

valgum 

#15 Unknown Normal Normal 

Multiple corrective 

osteotomies with 

screws fixation 

Short stature, 

osteopenia, and 

bilateral genu 

varum 

#16 Unknown‡ 
Bilateral grade 3 

nephrocalcinosis 
Normal Unknown‡ 

Short stature and 

osteopenia.§ 

#17 
Not on 

supplements 
Normal 

On thyroxine for 

hypothyroidism 

Corrective 

osteotomy 

Short stature, 

osteopenia, and 

kyphoscoliosis. 
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Patient 

Compliance 

to 

medication 

Renal status 
PTH 

(ng/L)* 

Surgical 

correction 

Skeletal and 

dental 

complications 

#18 
Poor 

compliance 
Unknown† 93-112 No. 

Short stature, 

osteopenia, and 

left genu 

valgum. 

#19 
Poor 

compliance 
Normal Normal 

Corrective 

osteotomy 

Short stature, 

osteopenia, and 

bilateral genu 

varum 

#20 
Good 

compliance 
Normal 150-270 No 

Short stature and 

osteopenia.§ 

#21 
Good 

compliance 
Normal 100-70 

Multiple corrective 

osteotomies with 

screws fixation 

Short stature, 

osteopenia, and 

bilateral genu 

varum 

#22 
Good 

compliance 
Unknown† Normal 

Multiple corrective 

osteotomies with 

screws fixation 

Short stature, 

osteopenia, and 

bilateral genu 

varum 

#23 
Good 

compliance 
Normal Normal No 

Short stature, 

osteopenia, and 

bilateral genu 

valgum 

#24 
Good 

compliance 

Bilateral grade 1 

nephrocalcinosis 
Reaching 300 

Multiple corrective 

osteo-tomies and 

epiphysiodesis 

Short stature, 

osteopenia, and 

bilateral genu 

valgum 

 

 

  
PTH: parathyroid hormone. *Normal PTH range: 15-65; †Renal ultrasound not done; ‡No follow up; §X-ray of leg not 

taken. 
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Figure 1: The Height Standard Deviation Score (HSDS) of patients in the study (N=24) 

  

 

Figure 2: Radiograph of the lower limbs showing bilateral genu valgum in patient #1 

16.7%

20.8%

37.5%

25.0%

HSDS: -1.5 to -2

HSDS: -2.1 to -3

HSDS: -3.1 to -4

HSDS: <-4
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Figure 3: Radiograph of the lower limbs showing bilateral genu varum in patient #7 

 

 

Figure 4: Radiograph showing the sagittal suture with elongation of the cranium in patient #7 
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Figure (5): Commonly observed complications associated with hypophosphatemic rickets among 

patients in the study 

 

And hyperparathyroidism [25, 26]. Furthermore, 

hyperparathyroidism can contribute towards the 

worsening of disease outcomes, causing patients to 

become more prone to fractures [22]. In this study, 

54.2% of the patients had hyperparathyroidism and 4 

(16.7%) were found to have parathyroid adenoma. 

Upon analysis of the patients’ history, greater 

compliance to conventional therapy was observed 

among patients who had parathyroid adenoma. 

Additionally, patients with severely high PTH levels 

had undergone parathyroidectomy. In a US 

retrospective chart review of 84 XLH patients, 83.3% 

had secondary or tertiary hyperparathyroidism, 9.5% 

underwent parathyroidectomy and 75% of those 

undergoing parathyroidectomy had recurrent or 

persistent hyperparathyroidism [27]. It is thought that 

many of these patients developed secondary 

hyperparathyroidism during conventional therapy 

[27]. Higher incidences of renal stones have been 

observed in patients with XLH, regardless of therapy 

[28, 29]. In our study, nephrocalcinosis was detected 

in 45.8% of patients (predominantly grade 2/3). It was 

further noted that most of the patients suffering from 

nephrocalcinosis were committed to conventional 

therapy, which could be contributed to the 

precipitation of phosphate in the kidneys. However, 

none of the patients had renal failure. High levels of 

nephrocalcinosis in XLH patients have been reported 

in other studies, with a Brazilian study reporting 

38.5% of patients with nephrocalcinosis, with higher 

rates seen in pediatric patients, possibly a result of 

early initiation of phosphate supplementation [30]. 

The findings of this study demonstrated the 

characteristics of XLH patients who were followed up 

at KFSHRC in Saudi Arabia, and these findings were 

comparable to those from other studies [22- 30] in a 

similar setting. Generally, the characteristics and 

findings were somewhat similar among patients with 

no considerable differences. This is reflective of the 

general features and presentations that may be 

anticipated in patients with XLH. 

Conclusion 

In our study, all the XLH patients had significant 

complications, 54.2% suffering from endocrine 

complications and 70.8% having skeletal deformities. 

Lifelong treatment of XLH is critical since chronically 

low phosphate levels can progressively aggravate the 

disease burden. The study identified that use of 

conventional therapy was not successful in managing 

XLH, but instead, led to complications, such as the 

development of nephrocalcinosis and 

hyperparathyroidism. Therefore, there is a significant 
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need for the use of other treatment modalities in XLH 

patients that are aimed at enhancing their quality of 

life. 
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