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Figure S1: Kaplan–Meier curve for persistence in treatment
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[bookmark: _Ref175669236][bookmark: _Toc178001562]Supplementary Table S1	Full eligibility criteria for the EAP
	Confirmed diagnosis of XLH by familial history or confirmation of PHEX mutation
≥18 years of age
Debilitating symptoms including, but not limited to, pain, stiffness and fatigue
At least one of the following:
Non-healing or slow-healing fractures or pseudofractures
Moderate or severe pain, stiffness and/or fatigue that, in the view of the treating physician, is attributable to XLH and impacts quality of life
Has undergone or requires orthopaedic surgery, dental surgery with bone involvement, or spinal surgery for a predefined period before and after surgery (3 months pre-surgery and post-surgery until 6 months after surgical wound healing; to be defined and confirmed by the treating clinician)
Persistent symptoms despite prior treatment with phosphate/active vitamin D supplements
Patient consents to discontinue phosphate/activate vitamin D supplements) before starting burosumab
Patient does not have any of the following contraindications:
Hypersensitivity to the active substance or to any of the excipients
Concurrent administration with phosphate and/or activate vitamin D
Fasting serum phosphate above the normal range for age (risk of hyperphosphataemia)
Severe renal impairment or end-stage renal disease (chronic kidney disease stage 4/5)
Patient is not currently participating in a burosumab clinical trial
Patient is not receiving any other investigational medical product
Patient is unable to join an ongoing or upcoming burosumab sponsored clinical trial or investigator-sponsored trial within the same indication
No clinically significant comorbidities that would interfere with the administration of burosumab or that would affect safety
The healthcare professional responsible for the treatment of the patient will be a consultant at a specialist centre with expertise in bone disease

	EAP, early access programme; PHEX, phosphate-regulating endopeptidase homologue, X-linked gene; XLH, X-linked hyposphosphataemia





Supplementary Table S2 Demographic and anthropometric data, and medical history at baseline in the full analysis set (n=142)
	Variable
	Value
	Value 

	Age (years)
	Mean (SD)
	43.4 (14.67)

	
	SE
	1.23

	
	Median
	43

	
	Q1, Q3
	32.0, 54.0

	
	Range
	18–83

	Sex, n (%)
	Female/male
	91/51 (64/36)

	Ethnicity, n (%)
	Asian
	3 (2)

	
	Black
	6 (4)

	
	White 
	109 (77)

	
	Mixed
	4 (3)

	
	Not stated
	20 (14)

	Height (cm)
	N
	114

	
	Mean (SD)
	155.2 (9.25)

	
	SE
	0.87

	
	Median
	155

	
	Q1, Q3
	150.0, 162.0

	
	Range
	130.0–178.0

	Weight (kg)
	N
	133

	
	Mean (SD)
	73.6 (16.92)

	
	SE
	1.47

	
	Median
	69.6

	
	Q1, Q3
	60.8, 84.8

	
	Range
	36.2–129.0

	BMI (kg/m²)
	N
	113

	
	Mean (SD)
	31.5 (6.56)

	
	SE
	0.62

	
	Median
	30.6

	
	Q1, Q3
	26.5, 35.7

	
	Range
	21.4–52.3

	BMI, body mass index; Q, quartile; SD, standard deviation; SE, standard error



Supplementary Table S3 Normalisation of serum phosphate concentration in patients with complete data (N=20)
	
	Below LLN
	LLN reached

	Baseline
	19 (95.0)
	1 (5.0)

	6 months
	8 (40)
	12 (60)

	12 months
	10 (50)
	10 (50)

	18 months
	15 (75)
	5 (25)

	Values are n (%)
LLN, lower limit of normal (as reported by each laboratory)



Supplementary Table S4 Patient characteristics, medical history, biochemistry and PRO scores at baseline in patients who were and were not taking phosphate supplement/active vitamin D therapy (PVD) before starting burosumab in the EAP
	Characteristic
	Taking PVD before starting burosumab
(n=51)
	Not taking PVD before starting burosumab
(n=75)

	Demographics 

	Age (years)
 Mean ± SD
 Median (range)
	45.4 ± 13.12
45 (18–75)
	43.3 ± 15.30
41 (19–83)

	Female/male, n (%) 
	36/15 (71/29)
	49/26 (65/35)

	Ethnicity, n (%)
	Asian
	2 (4)
	1 (1)

	
	Black
	3 (6)
	2 (3)

	
	White 
	45 (88)
	52 (69)

	
	Mixed
	0
	3 (4)

	
	Not stated
	1 (2)
	17 (23)

	Height (cm), mean ± SD (n)
	153.2 ± 7.41 (31)
	155.4 ± 10.00 (70)

	Weight (kg), mean ± SD (n)
	69.0 ± 16.38 (44)
	75.6 ± 16.86 (75)

	BMI (kg/m2), mean ± SD (n)
	31.2 ± 6.11 (31)
	31.5 ± 6.65 (70)

	Medical history 
	

	Age at diagnosis (years) 
Mean ± SD 
Median (range)
	15.0 ± 21.38
4 (0–67)
	9.1 ± 16.16
3 (0–63)

	Serum biochemistry values, mean ± SD

	Phosphate (mmol/L)
	0.62 ± 0.19
(n=43)
	0.61 ± 0.15
(n=75)

	Alkaline phosphatase (IU/L)
	129.4 ± 60.1
(n=45)
	130.9 ± 49.2
(n=63)

	Parathyroid hormone (pmol/L)a
	8.29 ± 4.21
(n=34)
	8.11 ± 5.20
(n=61)

	Calcium (mmol/L)
	2.38 ± 0.13
(n=45)
	2.40 ± 0.12
(n=64)

	Vitamin D (nmol/L)
	56.1 ± 24.8
(n=30)
	49.1 ± 20.7
(n=41)

	PRO scores, mean ± SD

	BPI-SF
	Worst Pain
	7.3 ± 2.0
(n=29)
	6.7 ± 2.3
(n=67)

	
	Pain Severity
	5.7 ± 2.2(n=29)
	5.4 ± 2.1
(n=66)

	
	Pain Interference
	6.0 ± 2.5
(n=29)
	5.7 ± 2.6
(n=67)

	WOMAC 
	Pain 
	50.7 ± 20.7
(n=29)
	51.5 ± 21.6
(n=65)

	
	Stiffness
	65.1 ± 25.7
(n=29)
	65.2 ± 23.9
(n=65)

	
	Physical Function
	52.9 ± 24.9
(n=29)
	49.5 ± 23.7
(n=65)

	
	Total score 
	52.9 ± 23.1
(n=29)
	51.7 ± 22.5
(n=65)

	EQ-5D-5L
	Index score 
	0.51 ± 0.31
(n=36)
	0.51 ± 0.28
(n=68)

	
	EQ-VAS 
	55.4 ± 21.8
(n=34)
	52.9 ± 20.3
(n=65)

	aOne centre measured plasma PTH levels.
The BPI-SF uses a numerical rating scale from 0 (no pain) to 10 (maximum pain/pain severity/pain interference).31 Worse Pain, Pain Severity and Pain Interference comprise one, four and seven items, respectively. The reference period is 24 hours. WOMAC comprises 24 items (5 for pain; 2 for stiffness; 17 for Physical Function) and a total score.30 Each item is scored on a 5-point scale (none, mild, moderate, severe, extreme). The reference period is 48 hours. The EQ-5D-5L comprises five domain scores (mobility, self-care, usual activities, pain/discomfort, anxiety/depression), which are used to determine a utility score.32 Current health status is scored on a 0–100 visual analogue scale (the EQ-VAS). The reference period is today. 
BMI, body mass index; BPI-SF, Brief Pain Inventory short-form; EAP, early access programme; EQ-5D-5L, EuroQol five-dimension, five-level; EQ-VAS, EuroQol visual analogue scale; Q, quartile; PRO, patient-reported outcome; SD, standard deviation; SE, standard error; WOMAC, Western Ontario McMaster Universities Osteoarthritis Index.




Supplementary Table S5 Changes in biochemistry and PRO scores from baseline to 6 months in patients who were and were not taking phosphate supplements/active vitamin D therapy (PVD) immediately before starting burosumab in the EAP
	
	Taking PVD before starting burosumab
	Not taking PVD before starting burosumab

	
	Baseline
	6 months 
	Mean change
	Baseline 
	6 months 
	Mean change

	Serum bone biochemistry markers

	Phosphate (nmol/mL)
	0.62 ± 0.19
(n=43)
	0.83 ± 0.25
(n=30)
	0.23 ± 0.3
(n=23)
	0.61 ± 0.15
(n=75)
	0.88 ± 0.21
(n=47)
	0.29 ± 0.21
(n=47)

	ALP (IU/L)
	129.44 ± 60.06
(n=45)
	133.10 ± 57.51
(n=30)
	1.48 ± 25.98
(n=25)
	130.86 ± 49.19
(n=63)
	124.55 ± 46.11
(n=42)
	−0.03 ± 25.97
(n=35)

	PTH (pmol/L)a
	8.29 ± 4.21
(n=34)
	8.07 ± 3.57
(n=27)
	−1.07 ± 2.52
(n=17)
	8.11 ± 5.20
(n=61)
	5.37 ± 2.56
(n=34)
	−1.10 ± 1.91
(n=30)

	Calcium (mmol/L)
	2.38 ± 0.13
(n=45)
	2.45 ± 0.14
(n=30)
	0.05 ± 0.08
(n=25)
	2.40 ± 0.12
(n=64)
	2.42 ± 0.12
(n=39)
	0.05 ± 0.09
(n=33)

	Vitamin D
(nmol/L)
	56.07 ± 24.79
(n=30)
	66.10 ± 24.20
(n=22)
	17.32 ± 29.42
(n=11)
	49.07 ± 20.7
(n=41)
	54.24 ± 19.50
(n=25)
	13.31 ± 27.43
(n=13)

	BPI-SF

	Worst Pain
	7.3 ± 2.0
(n=29)
	4.8 ± 2.9
(n=22)
	−2.2 ± 2.8
(n=17)
	6.7 ± 2.3
(n=67)
	4.5 ± 2.4
(n=13)
	−1.4 ± 1.7
(n=13)

	Pain Severity
	5.7 ± 2.2
(n29)
	3.7 ± 2.5
(n=22)
	−1.9 ± 2.5
(n=17)
	5.4 ± 2.1
(n=66)
	3.5 ± 2.0
(n=13)
	−1.3 ± 1.7
(n=13)

	Pain Interference
	6.0 ± 2.5
(n=29)
	3.9 ± 2.7
(n=22)
	−2.4 ± 2.5
(n=17)
	5.7 ± 2.6
(n=67)
	3.7 ± 2.6
(n=13)
	−1.1 ± 1.6
(n=13)

	WOMAC

	Pain
	50.7 ± 20.7
(n=29)
	37.4 ± 26.0
(n=19)
	−9.1 ± 18.6
(n=17)
	51.5 ± 21.6
(n=65)
	41.5 ± 25.9
(n=10)
	−11.5 ± 32.8
(n=10)

	Stiffness
	65.1 ± 25.7
(n=29)
	50.0 ± 20.0
(n=19)
	−11.0 ± 28.9
(n=17)
	65.2 ± 23.9
(n=65)
	38.8 ± 19.1
(n=10)
	−21.3 ± 33.4
(n=10)

	Physical activity
	52.9 ± 24.9
(n=29)
	36.4 ± 25.8
(n=19)
	−16.9 ± 22.6
(n=17)
	49.5 ± 23.7
(n=65)
	32.2 ± 21.8
(n=10)
	−10.9 ± 14.7
(n=10)

	Total
	52.9 ± 23.1
(n=29)
	37.7 ± 24.3
(n=19)
	−15.0 ± 20.6
(n=17)
	51.7 ± 2245
(n=65)
	33.2 ± 20.7
(n=10)
	−13.1 ± 15.0
(n=10)

	EQ-5D-5L

	Index
	0.51 ± 0.31
(n=36)
	0.63 ± 0.26
(n=21)
	0.18 ± 0.27
(n=20)
	0.51 ± 0.28
(n=68)
	0.67 ± 0.12
(n=12)
	0.13 ± 0.18
(n=12)

	EQ-VAS
	55.4 ± 21.8
(n=34)
	68.7 ± 21.5
(n=19)
	20.4 ± 23.7
(n=17)
	52.9 ± 20.3
(n=65)
	66.2 ± 20.6
(n=12)
	15.0 ± 19.4
(n=12)

	Values are mean ± SD.
aOne centre reported plasma PTH levels.
Mean change from baseline did not different significantly between the two groups (unpaired t test; p<0.05 considered significant).
The BPI-SF uses a numerical rating scale from 0 (no pain) to 10 (maximum pain/pain severity/pain interference).31 Worse Pain, Pain Severity and Pain Interference comprise one, four and seven items, respectively. The reference period is 24 hours. WOMAC comprises 24 items (5 for pain; 2 for stiffness; 17 for Physical Function) and a total score.30 Each item is scored on a 5-point scale (none, mild, moderate, severe, extreme). The reference period is 48 hours. The EQ-5D-5L comprises five domain scores (mobility, self-care, usual activities, pain/discomfort, anxiety/depression), which are used to determine a utility score.32 Current health status is scored on a 0–100 visual analogue scale (the EQ-VAS). The reference period is today. 
ALP, alkaline phosphatase; BL, baseline; BPI-SF, Brief Pain Inventory short-form; EQ-5D-5L, EuroQol five-dimension, five-level; EQ-VAS, EuroQol visual analogue scale; PTH, parathyroid hormone; SD, standard deviation; WOMAC, Western Ontario McMaster Universities Osteoarthritis Index
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[bookmark: _Toc175665493]Supplementary Table S6 Pain medication use in burosumab-naïve patients during burosumab treatment
	
	Duration of burosumab treatment (months)

	
	Baseline
	6 months
	12 months
	18 months

	N
	134
	67
	55
	45

	Currently taking pain medicationa
	No
	30 (22.4)
	13 (19.4)
	11 (20.0)
	9 (20.0)

	
	Not known/reported
	27 (20.1)
	24 (35.8)
	13 (23.6)
	9 (20.0)

	
	Yes
	77 (57.5)
	30 (44.8)
	31 (56.4)
	27 (60.0)

	Currently taking opioids
	No
	42 (31.3)
	18 (26.9)
	16 (29.1)
	16 (35.6)

	
	Not known/reported
	5 (3.7)
	2 (3.0)
	2 (3.6)
	2 (4.4)

	
	Yes
	30 (22.4)
	10 (14.9)
	13 (23.6)
	9 (20.0)

	Change in opioid use since previous visit
	Decrease
	–
	0
	3 (5.5)
	1 (2.2)

	
	Increase
	–
	3 (4.5)
	2 (3.6)
	1 (2.2)

	
	No change
	–
	33 (49.3)
	24 (43.6)
	23 (51.1)

	
	Stopped
	–
	0
	1 (1.8)
	0

	
	Not known/reported
	–
	31 (46.3)
	24 (43.6)
	20 (44.4)

	Values are n (%).
aIncludes opioid and non-opioid pain medication.



[bookmark: _Ref181704970]Supplementary Table S7 Safety events by system organ class in the full analysis set for the duration of the Early Access Programme
	System organ class/safety event
	Total
	Relationship to burosumab

	
	
	Not related
	Related
	Unknown/ missing

	[bookmark: _Hlk175828790]Any safety event
	924
	337
	411
	176

	Musculoskeletal and connective tissue disorders
	192
	67
	114
	11

	 Arthralgia
	32
	14
	18
	0

	 Back pain
	30
	6
	24
	0

	 Pain in extremity
	28
	7
	21
	0

	General disorders and administration site conditions
	170
	45
	105
	20

	 Pain
	25
	9
	14
	2

	 Condition aggravated
	22
	8
	13
	1

	Injury, poisoning and procedural complications
	116
	24
	3
	89

	Product dose omission issue
	28
	0
	0
	28

	Inappropriate schedule of product administration
	26
	0
	0
	26

	Nervous system disorders
	101
	26
	72
	3

	 Restless legs syndrome
	43
	1
	41
	1

	Investigations
	50
	32
	17
	1

	Surgical and medical procedures
	48
	0
	0
	48

	Gastrointestinal disorders
	36
	9
	25
	2

	Psychiatric disorders
	35
	21
	14
	0

	Skin and subcutaneous tissue disorders
	35
	10
	24
	1

	Ear and labyrinth disorders
	11
	9
	2
	0

	Renal and urinary disorders
	11
	2
	9
	0

	Respiratory, thoracic and mediastinal disorders
	10
	7
	2
	1

	Vascular disorders
	10
	6
	4
	0

	Metabolism and nutrition disorders
	8
	3
	5
	0

	Cardiac disorders
	7
	4
	3
	0

	Reproductive system and breast disorders
	6
	3
	3
	0

	Neoplasms benign, malignant and unspecified (including cysts and polyps)
	5
	5
	0
	0

	Hepatobiliary disorders
	4
	4
	0
	0

	Blood and lymphatic system disorders
	3
	3
	0
	0

	Endocrine disorders
	2
	2
	0
	0

	Social circumstances
	2
	2
	0
	0

	Congenital, familial and genetic disorders
	1
	1
	0
	0

	Immune system disorders
	1
	0
	1
	0



Supplementary Table S8 Serious safety events by system organ class in the full analysis set for the duration of the Early Access Programme
	System organ class
	Number of events

	Surgical and medical procedures
	19

	 Limb reconstructive surgery
	2

	 Hospitalisation
	3

	 Limb operation
	2

	 Appendicectomy
	1

	 Chondrectomy
	1

	 Hip arthroplasty
	1

	 Hip surgery
	1

	 Implantable defibrillator insertion
	1

	 Intestinal resection
	1

	 Medical device implantation
	1

	 Medical device removal
	1

	 Spinal operation
	1

	 Stent placement
	1

	 Stoma creation
	1

	 Surgery
	1

	Infections and infestations
	12

	 COVID-19
	3

	 Lower respiratory tract infection
	1

	 Diverticulitis
	4

	 Tooth abscess
	1

	 Cellulitis
	1

	 Escherichia infection
	1

	 Haematological infection
	1

	Musculoskeletal and connective tissue disorders
	11

	 Arthralgia
	4

	 Back pain
	2

	 Pain in extremity
	1

	 Muscle spasms
	2

	 Arthropathy
	1

	 Intervertebral disc protrusion
	1

	Renal and urinary disorders
	10

	 Nephrolithiasis
	5

	 Renal impairment
	2

	 Calculus urinary
	1

	 Nephrocalcinosis
	1

	 Renal disorder
	1

	 Urinary incontinence
	1

	Injury, poisoning and procedural complications
	7

	 Fall
	3

	 Cardiac procedure complication
	1

	 Femur fracture
	1

	 Fracture
	1

	 Lower limb fracture
	1

	Nervous system disorders
	7

	 Restless legs syndrome
	1

	 Hypoaesthesia
	1

	 Paraesthesia
	1

	 Epilepsy
	1

	 Radiculopathy
	1

	 Spinal cord compression
	1

	 Syncope
	1

	Gastrointestinal disorders
	6

	 Constipation
	1

	 Ascites
	1

	 Gastric antral vascular ectasia
	1

	 Gastric haemorrhage
	1

	 Intestinal perforation
	1

	 Tooth loss
	1

	Ear and labyrinth disorders
	5

	 Meniere's disease
	3

	 Deafness
	2

	Cardiac disorders
	5

	 Myocardial infarction
	4

	 Tachycardia
	1

	Neoplasms benign, malignant and unspecified
	5

	 Rectal cancer
	2

	 Breast cancer
	1

	 Leukaemia
	1

	 Metastases to lung
	1

	Vascular disorders
	4

	 Hypertension
	1

	 Deep vein thrombosis
	1

	 Haemorrhage
	1

	 Thrombosis
	1

	General disorders and administration site conditions
	2

	 Swelling
	1

	 Death
	1

	Investigations
	2

	 Blood glucose decreased
	1

	 Oxygen saturation decreased
	1

	Psychiatric disorders
	2

	 Depressed mood
	1

	 Intentional self-injury
	1

	Skin and subcutaneous tissue disorders
	2

	 Rash
	1

	 Rash macular
	1

	Respiratory, thoracic and mediastinal disorders
	2

	 Epistaxis
	1

	 Choking
	1

	Metabolism and nutrition disorders
	1

	 Hyperphosphataemia
	1

	Reproductive system and breast disorders
	1

	 Erectile dysfunction
	1

	Hepatobiliary disorders
	1

	 Liver disorder
	1

	Congenital, familial and genetic disorders
	1

	 Syringomyelia
	1
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