Supplementary materials
Health state definitions
[bookmark: _GoBack]Modelled health states (HS) are determined based on the worse of visual acuity (VA) and visual field (VF), with health state cut points derived using American Medical Association (AMA) guidelines (1) (see Table S1). 
[bookmark: _Ref517191507]Table S1: AMA guidelines on impairment classes (1)
	Impairment class
	VA (LogMAR)
	VF (⁰)

	Moderate low vision
	Better than 1.0
	> 240

	Severe low vision
	1.0 – 1.4
	≤ 240 and > 144

	Profound low vision
	1.4 – 1.8
	≤ 144 and > 48

	Near-blindness
	Worse than 1.8
	≤ 48

	Total blindness
	NLP
	No VF


Abbreviations: AMA, American Medical Association; LogMAR, Logarithm of the Minimum Angle of Resolution; NLP, no light perception; VA, visual acuity; VF, visual field.

In Study 301, VA in adults was assessed using the Early Treatment Diabetic Retinopathy Study (ETDRS) test, which measures VA in Logarithm of the Minimum Angle of Resolution (LogMAR) units. However, it is not suitable for young children (2), who were instead assessed using the HOTV test, featuring four letters (H, O, T & V) centring around a vertical axis – this is useful as young children may reverse the appearance of objects (3). The Snellen scale used in HOTV testing was converted to the LogMAR scale to enable comparison. The following equation can be used to determine the LogMAR equivalent of a given Snellen score (for example a Snellen score of 6/60 is equivalent to a LogMAR of 1):


Visual field health state occupation is defined in the model based on Goldmann perimetry testing using a III4e target (other VF tests were used in Study 301 but these do not inform model health states).  
Modelled health states (see Table S2) align with the AMA guidelines, except in the two worst health states – ‘near-blindness’ and ‘total blindness’ are re-categorised as ‘counting fingers (CF)’[footnoteRef:2] and ‘hand motion (HM), light perception (LP), no light perception (NLP)’ on the basis that: [2:  Using the Holladay scale  for VA, CF is assigned the VA score of 3. Note that although the Holladay 4.	Holladay JT. Visual acuity measurements. Journal of Cataract & Refractive Surgery. 2004;30:287-90. and Lange 5.	Lange C, Feltgen N, Junker B, Schulze-Bonsel K, Bach M. Resolving the clinical acuity categories “hand motion” and “counting fingers” using the Freiburg Visual Acuity Test (FrACT). Graefe's Archive for Clinical and Experimental Ophthalmology. 2009;247:137-42. scales are associated with differing scores in the clinical analysis, use of the Lange scale would not result in differing health state assignment.] 

· Brown et al (6) found the CF health state to be associated with substantially different utility values compared with the HM, LP and NLP states
· In the natural history data, few observations in the HM, LP and NLP states were recorded, and so it was considered reasonable to group these states
[bookmark: _Ref520387379]Table S2: Modelled health states (excluding death)
	Health state
	Worst of:

	
	VA (LogMAR)
	
	VF (⁰)

	HS1: Moderate VI
	Better than 1.0
	or
	> 240

	HS2: Severe VI
	1.0 – 1.4
	or
	≤ 240 and > 144

	HS3: Profound VI
	1.4 – 1.8
	or
	≤ 144 and > 48

	HS4: CF
	1.8 – 3.0
	or
	≤ 48

	HS5: HM, LP, NLP
	Worse than 3.0
	
	-


Abbreviations: AMA, American Medical Association; CF, counting fingers; HM, hand motion; HS, health state; LogMAR, Logarithm of the Minimum Angle of Resolution; LP, light perception; NLP, no light perception; VA, visual acuity; VF, visual field; VI, visual impairment.

Transition probability matrices
Transition count data were calculated based on observations at baseline and 1-year follow-up in Study 301. No data were available at 1-year follow-up for the two withdrawn patients, and so this analysis is based on the modified intention-to-treat population including patients who did not withdraw. Data were therefore available for 20 patients in the voretigene neparvovec (VN) arm and 9 patients in the best supportive care arm.
No data are available on transitions from health state 5 (hand motion to no light perception) in any of the considered scenarios. However, in the base-case, 3% of patients (i.e. 1 patient of 31 trial participants) were in health state 5 at baseline; this patient subsequently withdrew from the study, and so no follow-up data are available to allow the calculation of transition probabilities.
It was therefore assumed that patients in health states with no transition data move the same number of health states as those in the previous health state. For example, in the VN arm the probability of moving from HS4 to HS1 (a three-state improvement) was 50%; under this assumption, the probability of moving from HS5 to HS2 (a three-state improvement) would be set to 50%.

Multistate survival model
Akaike information criterion (AIC) and Bayesian information criterion (BIC) for the multistate survival model are compared in Table S3: the Weibull model performed best, with the log-logistic model performing similarly well. Only the exponential model performed notably poorly. Note that the generalised gamma model did not converge, and so results for this distribution are not available. 
[bookmark: _Ref524683354]Table S3: Model diagnostics
	Model
	ll(null)
	ll(model)
	Df
	AIC
	BIC

	Weibull
	-99.84588
	-72.1818
	11
	166.3636
	206.4635

	Gompertz
	-101.4888
	-73.83043
	11
	169.6609
	209.7608

	Exponential
	-106.9358
	-80.46559
	10
	180.9312
	217.3856

	Log-normal
	-100.4937
	-73.96959
	11
	169.9392
	210.0391

	Log-logistic
	-99.94929
	-72.31193
	11
	166.6239
	206.7238


Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; df, degrees of freedom; ll, log-likelihood.

Visual analysis of the residuals also suggested that the Weibull and Gompertz models provided the best fits (Figure S1). The Weibull distribution was selected for the model base-case on the basis of AIC/BIC performance.
[bookmark: _Ref520475505]Figure S1: Cox-Snell residuals
[image: ]
Statistical models are presented in Table S4. 
[bookmark: _Ref520464167]Table S4: Statistical models of disease progression
	
	Weibull
	Gompertz
	Exponential
	Log-logistic
	Log-normal

	HS1 to HS3
	-2.485*
(1.041)
	-2.485*
(1.041)
	-2.485*
(1.041)
	1.407**
(0.531)
	1.418**
(0.487)

	HS1 to HS4
	-2.485*
(1.041)
	-2.485*
(1.041)
	-2.485*
(1.041)
	1.392**
(0.532)
	1.086**
(0.420)

	HS1 to HS5
	-18.30
(2711.3)
	-17.25
(1609.5)
	-17.31
(1655.3)
	8.476
(1003.5)
	5.385
(476.2)

	HS2 to HS3
	-0.601
(0.420)
	-0.513
(0.419)
	-0.342
(0.417)
	0.514*
(0.261)
	0.528
(0.285)

	HS2 to HS4
	-2.999**
(1.042)
	-2.910**
(1.042)
	-2.740**
(1.041)
	1.689**
(0.524)
	1.636***
(0.451)

	HS2 to HS5
	-18.32
(2122.2)
	-17.28
(1319.0)
	-17.31
(1457.1)
	8.559
(821.1)
	5.438
(419.7)

	HS3 to HS4
	-1.372**
(0.517)
	-1.404**
(0.535)
	-0.805
(0.500)
	0.936**
(0.304)
	0.959**
(0.336)

	HS3 to HS5
	-18.36
(1990.8)
	-17.37
(1194.3)
	-17.31
(1565.6)
	8.769
(888.2)
	5.749
(496.0)

	HS4 to HS
	-1.553*
(0.658)
	-1.555*
(0.666)
	-1.008
(0.646)
	1.003**
(0.377)
	1.075*
(0.419)

	Constant
	-14.95***
(1.859)
	-9.211***
(0.355)
	-8.588***
(0.289)
	7.986***
(0.190)
	8.018***
(0.203)

	ln (p)
	0.586***
(0.125)
	

	

	

	


	gamma
	

	0.000316***
(0.0000825)
	

	

	


	ln (gamma)
	

	

	

	-0.785***
(0.132)
	


	ln (sigma)
	

	

	

	

	-0.143
(0.120)

	N
	283
	283
	283
	283
	283


Standard errors in parentheses. 	
* p < 0.05, ** p < 0.01, *** p < 0.001	
Key: HS1, moderate visual impairment; HS2, severe visual impairment; HS3, profound visual impairment; HS4, counting fingers; HS5, hand motion, light perception to no light perception.
Resource use & cost data
VN acquisition, administration and monitoring costs
Acquisition
The acquisition of VN is modelled as an upfront one-off cost of £613,410.
Administration
Voretigene neparvovec is administered as two subretinal injections (one in each eye) on separate occasions at least six days apart. 
A regimen of oral prednisone (or equivalent) beginning three days prior to the first injection was specified in the trial protocol for Study 301 (3). To reduce the risk of an immune response, an immunomodulatory regimen using prednisone (or equivalent) should be initiated, starting 3 days prior to administration and lasting between 18 and 30 days. One course of prednisone (or equivalent) treatment will be sufficient to cover the fellow eye administration as this is expected to be planned between 6-18[footnoteRef:3] days following the first eye administration (Table S5) (7). [3:  The SPC stipulates that the individual administration procedure to each eye is performed on separate days within a close interval, but no fewer than 6 days apart. In the Phase 3 trial the second injection was administered no later than 18 days after the first.] 

[bookmark: _Ref526337855][bookmark: _Toc796071][bookmark: _Toc12865010]Table S5: Pre- and post-operative immunomodulatory regimen
	Period
	Duration
	Treatment

	Pre-operative
	3 days prior to VN administration
	Prednisone (or equivalent)
1 mg/kg/day 
(maximum of 40 mg/day)

	Post-operative
	4 days
(including the day of administration)
	Prednisone (or equivalent)
1 mg/kg/day 
(maximum of 40 mg/day)

	
	Followed by up to 5 days, or until the beginning of second eye regimen, for the first eye 
or 
5 days for the second eye
	Prednisone (or equivalent)
0.5 mg/kg/day 
(maximum of 20 mg/day)

	
	Followed by 5 days of one dose every other day for the first eye only
	Prednisone (or equivalent)
0.5 mg/kg every other day
(maximum of 20mg/day)


Abbreviations: VN, voretigene neparvovec.	

The cost per surgery for each subretinal injection was taken from the National Health Service (NHS) National Schedule of Reference Costs (8), using day case codes for complex and very complex, vitreous retinal procedures for children and adults (see Table S6). The cost of surgery in adults was calculated as a weighted average based on total observed activity; the cost per surgery across all patients was then calculated as £1,959.90, based on the distribution of adults (≥ 18 years; 35%) and children (<18 years; 65%) in Study 301.
[bookmark: _Ref524943643][bookmark: _Toc527035100][bookmark: _Toc796122][bookmark: _Toc12865011]Table S6: Currency codes for complex and very complex vitreous retinal procedures
	Currency code
	Currency description
	Activity
	Unit cost

	BZ80A
	Very Complex Vitreous Retinal Procedures, 19 years and over, with CC Score 2+
	1,727
	£2,002.25

	BZ80B
	Very Complex Vitreous Retinal Procedures, 19 years and over, with CC Score 0-1
	2,863
	£1,980.04

	BZ81A
	Complex Vitreous Retinal Procedures, 19 years and over, with CC Score 2+
	3,282
	£1,678.79

	BZ81B
	Complex Vitreous Retinal Procedures, 19 years and over, with CC Score 0-1
	8,123
	£1,643.90

	BZ82Z
	Very Complex or Complex, Vitreous Retinal Procedures, 18 years and under
	252
	£2,072.96


Abbreviations: CC, comorbidity and complication.

The costs of prednisone were not available from the British National Formulary (BNF), Monthly Index of Medical Specialities or the electronic market information tool, so the costs for prednisolone (a prednisone equivalent) were used instead. Prednisolone was chosen as the prednisone equivalent as prednisone is metabolised to prednisolone, and the duration of action is similar in each drug (9, 10). The cost of prednisolone was sourced from the BNF (10) (see Table S7). 
[bookmark: _Ref520317678][bookmark: _Toc527035101][bookmark: _Toc796123][bookmark: _Toc12865012]Table S7: Prednisone costs
	Drug
	Units/pack
	Cost/pack
	mg/unit
	Cost/unit

	Prednisolone
	28
	£0.66
	5
	£0.02



The average time between the two surgeries in Study 301 was 8.8 days (11). With reference to the dosing regimen presented in Table S5, it is assumed that:
· A dose of 1 mg/kg/day is applied for seven days for each of the two surgeries (totalling 14 days)
· A dose of 0.5 mg/kg/day is applied for 1.8 days between the two surgeries, and five days following the second surgery (totalling 6.8 days)
· The average weight of the population is 51.5 kg, as observed at baseline in Study 301 (11)
The modelled number of units per day and total cost for each dose is presented in Table S8. The total cost of prednisone (or equivalent) as implemented in the model is £4.59.
[bookmark: _Ref520319029][bookmark: _Toc527035102][bookmark: _Toc796124][bookmark: _Toc12865013]Table S8: Prednisone (or equivalent) ‡ resource use and total costs
	Dose
	Units/day†
	Number of days
	Total cost

	1 mg/kg/day
	11
	14
	£3.63

	0.5 mg/kg/day
	6
	6.8
	£0.96


† Calculated as the mg/kg/day multiplied by the average weight of the population (51.5 kg), divided by the mg/unit, and rounded up to the nearest whole number.	
‡ Prednisolone used as a prednisone equivalent for costing purposes.	

[bookmark: _Ref522109886]Monitoring
In the first year following treatment with VN, four monitoring visits including optical coherence tomography (OCT) are required. The cost of OCT is assumed to be £134.65, calculated as the weighted average of retinal tomography currency codes in the NHS National Schedule of Reference Costs, 2017-18 (BZ88A and BZ88B) (8), assuming 65% of patients are ≤18 years as in Study 301/302.
Eligibility testing costs
The costs of all tested individuals are assumed to be incurred by individuals in the VN arm of the model; sufficient viable retinal cells are expected to be found in 95% of tested individuals[footnoteRef:4] (12). [4:  Clinical expert opinion gave estimates between 55% and 95% for the proportion of tested individuals with sufficient viable retinal cells. The upper end of this range was select to ensure that total budget impact is not underestimated.] 

Testing for sufficient viable retinal cells is conducted using OCT; the cost of OCT is assumed to be £134.65 (see “Monitoring”). The cost per VN patient is calculated to be £141.74 (i.e. £134.65/0.95). 
Adverse event costs
Costs associated with each modelled adverse event (AE) are sourced from the NHS National Schedule of Reference Costs (8), and are detailed in Table S9.
[bookmark: _Ref517275515]Table S9: AE costs
	AE
	Cost
	Source

	Cataract
	£913.42
	NHS Reference Costs 2017-18(8): Weighted average of non-elective short stay and day case codes for Phacoemulsification Cataract Extraction and Lens Implant: BZ34A, BZ34B and BZ34C

	Eye inflammation
	£101.83
	NHS Reference Costs 2017-18 (8): Total ophthalmology outpatient attendances, service code 130 (consultant-led)

	Increased IOP
	£101.83
	NHS Reference Costs 2017-18 (8): Total ophthalmology outpatient attendances, service code 130 (consultant-led)


Abbreviations: AE, adverse event; GP, general practitioner; IOP, intraocular pressure; PSSRU, Personal Social Services Research Unit.


Resource use costs
Based on the Royal National Institute of Blind People (RNIB) definition of blindness (13), all individuals in Health state 2 onwards are considered blind. Across all ages and cost types, it is assumed that costs for individuals in Health state 1 are half that of the other states, on the basis that an unknown proportion of those in Health state 1 would be considered blind under the RNIB definition.
Healthcare costs are included in the model for all considered perspectives; education and social security costs are considered for UK government and societal perspectives only; and costs associated with productivity loss are considered only for the societal perspective.
Table S10: Resource use costs
	Type of cost
	Annual cost in blind individuals

	
	School age
	Working age
	Retirement age

	Healthcare
(included for all model perspectives)
	Hospitalisation
	Blind individuals experience an additional 0.2 hospital admissions per year (14)

Average cost per Accident and Emergency attendance = £160.32 (8)

Average annual cost of hospitalisation = 0.2 x £160.32 = £32.06
	Assumed to be the same across all age groups
	Assumed to be the same across all age groups

	Healthcare
(included for all model perspectives)
	Low vision rehabilitation
	11% of blind individuals require low vision rehabilitation (15)

Regnier et al assume that low vision rehabilitation is associated with 5.2 hours of contact with an occupational therapist every two years (16)

The hourly cost of contact with an occupational therapist is £47 (17)

Annual cost of low vision rehabilitation = 5.2 x 0.5 x £47 = £122.20

Average annual cost of low vision rehabilitation = 0.11 x £122.20 = £13.44
	Assumed to be the same across all age groups
	Assumed to be the same across all age groups

	[bookmark: _Hlk536804996]Healthcare
(included for all model perspectives)
	Low vision aids
	33% of blind individuals require low vision aids (15)

The annual cost of low vision aids was estimated to be £167.38 in 2011 (16)

Cost inflated from 2010/11 to 2017/18 = £185.43 (17)

Average annual cost of low vision aids = 0.33 x £185.43 = £61.19
	Assumed to be the same across all age groups
	Assumed to be the same across all age groups

	Healthcare
(included for all model perspectives)
	Depression
	Assumed to be half the average annual cost of retirement-age individuals
	Assumed to be half the average annual cost of retirement-age individuals
	38.6% of older blind individuals require treatment for depression (15)

The annual cost of treatment for depression was estimated to be £2,085 in 2007 (18)

Cost inflated from 2006/7 to 2017/18 = £2,537.20 (17)

Average annual cost of depression = 0.386 x £2,537.20 = £979.36


	Healthcare
(included for all model perspectives)
	Residential care
	N/A
	N/A
	30% of older blind individuals are in residential care (15)
 
The weekly cost of private and health authority run residential care is £659 and £1,105, respectively (17)

The NHS and PSS are assumed to fund privately-run residential care for individuals where there is no health authority run residential care available. Since this cost is lower, an equal distribution was conservatively assumed.

The average annual cost (assuming 52 weeks) is therefore £45,864

Average annual cost of residential care = 0.3 x £45,864 =  £13,759.20

	Healthcare
(included for all model perspectives)
	Community care
	N/A
	N/A
	6% of older blind individuals require community care (15)

An average of 6.76 hours of visits on weekdays, and 1.10 hours of visits on weekends is assumed (16)

The cost per hour of community care on weekdays and weekends is £22.00 and £24.00, respectively (17)

Average cost per week = (6.76 x 22) + (1.10 x 24) = £175.12

Average annual cost of community care = 0.06 x 52 x £175.12 = £546.37

	Non-healthcare (included for UK government and societal perspectives only)
	Education
	70% of children with visual impairment are educated in mainstream schools (19) and are eligible for £6,000 of funding per year (20)

30% of children with visual impairment are educated in specialist schools (19) and are eligible for £10,000 of funding per year (20)

Average annual cost of education = (0.3 x £6,000) + (0.7 x £10,000) = £8,800
	N/A
	N/A

	Non-healthcare (included for UK government and societal perspectives only)
	Carer’s Allowance
	Assumed to be half the average annual cost of retirement-age individuals
	2% of working-age individuals who are registered as blind or partially sighted receive Carer’s Allowance (21)

Carer’s Allowance is £66.15 a week (22)

Average annual cost of Carer’s Allowance = 0.02 x 52 x £66.15 = £68.80
	3% of retirement-age individuals who are registered as blind or partially sighted receive Carer’s Allowance (21)

Carer’s Allowance is £66.15 a week (22)

Average annual cost of Carer’s Allowance = 0.03 x 52 x £66.15 = £103.19

	Non-healthcare (included for UK government and societal perspectives only)
	Personal Independence Payment (mobility component)‡
	Assumed to be half the average annual cost of retirement-age individuals
	72% of working-age individuals who are registered as blind or partially sighted receive Personal Independence Payment (mobility component) (21)

The minimum weekly rate for the mobility component is £23.20 (23)

Average annual cost of Personal Independence Payment = 0.72 x 52 x £23.20 = £868.61
	15% of retirement-age individuals who are registered as blind or partially sighted receive Personal Independence Payment (mobility component) (21)

The minimum weekly rate for the mobility component is £23.20 (23)

Average annual cost of Personal Independence Payment = 0.15 x 52 x £23.20 = £180.96

	Non-healthcare (included for UK government and societal perspectives only)
	Employment and Support Allowance†
	N/A
	31% of working-age individuals who are registered as blind or partially sighted receive Employment and Support Allowance (21)

The minimum weekly rate for Employment and Support Allowance is £57.90 (24)

Average annual cost of Carer’s Allowance = 0.31 x 52 x £57.90 = £933.35
	N/A


	Non-healthcare (included for UK government and societal perspectives only)
	Universal Credit/Working Tax Credit
	N/A
	5% of working-age individuals who are registered as blind or partially sighted receive Universal Credit/Working Tax Credit (21)

The annual Working Tax Credit for those with a disability is up to £3,165 (25)

Average annual cost of Universal Credit/Working Tax Credit = 0.05 x £3,165 = £158.25
	N/A

	Non-healthcare (included for UK government and societal perspectives only)
	Blind Person’s Tax Allowance
	N/A
	5% of working-age individuals who are registered as blind or partially sighted receive Blind Person’s Tax Allowance (21)

The additional Blind Person’s Tax Allowance is £2,450 (26)

The basic rate of tax is 20% (27)

Average annual cost of Blind Person’s Tax Allowance = 0.05 x £2,450 x 0.2 = £24.50
	N/A

	Non-healthcare (included for UK government and societal perspectives only)
	Attendance Allowance
	N/A
	N/A
	40% of retirement-age individuals who are registered as blind or partially sighted receive Attendance Allowance (21)

The minimum weekly attendance allowance is £58.70 (28) 

Average annual cost of Attendance Allowance = 0.40 x 52 x £58.70 = £1,220.96

	Non-healthcare (included for UK government and societal perspectives only)
	Pension Credit
	N/A
	N/A
	15% of retirement-age individuals who are registered as blind or partially sighted receive Pension Credit (21)

Additional payment of £64.30 per week is available to those with severe disability (29)

Average annual cost of Pension Credit = 0.15 x 52 x £64.30 = £501.54

	Non-healthcare (included for societal perspective only)
	Productivity loss
	N/A
	74% of the UK general population is in employment compared with 26% of those who are registered blind or partially sighted (30). Blindness is therefore associated with an additional 48 percentage points unemployment ¶ 

The average weekly earnings for individuals who are employed (full-time or part-time) is £527 (31)

Average annual earnings = 52 x £527 = £27,404

Average annual productivity loss = 0.48 x £27,404 = £13,153.92

	N/A

	Non-healthcare (included for societal perspective only)
	Caregiver productivity loss
	33% of individuals under 39 years use informal care (32)

On average, caregivers spend 4.3 hours per day providing informal care (33)

It is assumed that 74% of the general population is in employment (30), average weekly earnings of employed individuals are £527 (31), and average weekly hours are 32 (34)

Productivity loss of an hour of informal caregiving = 0.74 x (£527/32) = £12.19

Average annual caregiver productivity loss = 0.33 x 4.3 x 365 x £12.19 = £6,313.63

	33% of individuals under 39 years and 41% of individuals aged 40-64 years use informal care, respectively (32)

Assuming a crude average, 37% of individuals are assumed to use informal care.

On average, caregivers spend 4.3 hours per day providing informal care (33)

It is assumed that 74% of the general population is in employment (30), average weekly earnings of employed individuals are £527 (31), and average weekly hours are 32 (34)

Productivity loss of an hour of informal caregiving = 0.74 x (£527/32) = £12.19

Average annual caregiver productivity loss = 0.37 x 4.3 x 365 x £12.19 = £7,078.92
	38% of individuals aged 65 to 79 years and 43% of individuals aged over 80 years use informal care, respectively (32)

Assuming a crude average, 40.5% of individuals are assumed to use informal care.

On average, caregivers spend 4.3 hours per day providing informal care (33)

It is assumed that 74% of the general population is in employment (30), average weekly earnings of employed individuals are £527 (31), and average weekly hours are 32 (34)

Productivity loss of an hour of informal caregiving = 0.74 x (£527/32) = £12.19

Average annual caregiver productivity loss = 0.405 x 4.3 x 365 x £12.19 = £7,748.54


† Incapacity Benefit has transitioned to Employment and Support Allowance; data on the proportion of individuals previously receiving Incapacity Benefit is therefore assumed to apply to Employment and Support Allowance.
‡ Disability Living Allowance has transitioned to Personal Independence Payment (35); data on the proportion of individuals previously receiving Disability Living Allowance is therefore assumed to apply to Personal Independence Payment.	
¶ It is acknowledged that there may be a higher proportion of retired individuals in the blind population compared to the UK general population, and so this difference may be overestimated. 

Model parameters
All model parameters, the associated point estimate, the parameter distribution used in probabilistic sensitivity analysis, and the upper and lower values used in univariate sensitivity analysis are presented in Table S11; the only exception is annual healthcare resource use costs, which can be found in ‘Resource use & cost data’ above. These parameters are varied using the gamma distribution, assuming an arbitrary range of +/- 15% in the absence of other uncertainty estimates.
[bookmark: _Ref29818241]Table S11: Model parameters
	Parameter
	Point estimate
	Reference
	Parameter distribution
	Lower value of parameter
	Upper value of parameter
	Source of upper/ lower values

	Multistate model, HS1 to HS3
	-2.48
	Analysis of patient-level data from Study RPE65 NHx (data on file)
	Normal
	-4.52
	-0.44
	95% CI

	Multistate model, HS1 to HS4
	-2.48
	
	Normal
	-4.52
	-0.44
	95% CI

	Multistate model, HS1 to HS5
	-18.30
	
	Not varied
	-5332.40
	5295.81
	Not varied

	Multistate model, HS2 to HS3
	-0.60
	
	Normal
	-1.43
	0.22
	95% CI

	Multistate model, HS2 to HS4
	-3.00
	
	Normal
	-5.04
	-0.96
	95% CI

	Multistate model, HS2 to HS5
	-18.32
	
	Not varied
	-4177.83
	4141.19
	Not varied

	Multistate model, HS3 to HS4
	-1.37
	
	Normal
	-2.38
	-0.36
	95% CI

	Multistate model, HS3 to HS5
	-18.36
	
	Not varied
	-3920.23
	3883.52
	Not varied

	Multistate model, HS4 to HS5
	-1.55
	
	Normal
	-2.84
	-0.26
	95% CI

	Multistate model, Constant
	-14.95
	
	Normal
	-18.59
	-11.30
	95% CI

	Multistate model, Ancillary
	0.59
	
	Normal
	0.34
	0.83
	95% CI

	Utility value, HS1
	0.71
	Lloyd (36)
	Beta
	0.63
	0.78
	95% CI

	Utility value, HS2
	0.62
	
	Beta
	0.58
	0.65
	95% CI

	Utility value, HS3
	0.52
	
	Beta
	0.46
	0.57
	95% CI

	Utility value, HS4
	0.35
	
	Beta
	0.30
	0.40
	95% CI

	Utility value, HS5
	0.15
	
	Beta
	0.06
	0.24
	95% CI

	AE utility decrement: cataract
	0.14
	NICE (37)
	Gamma
	0.12
	0.16
	Arbitrary (+/- 15%)

	AE utility decrement: eye inflammation
	0.30
	NICE (37)
	Gamma
	0.26
	0.35
	Arbitrary (+/- 15%)

	AE utility decrement: increased IOP
	0.10
	Conservatively assumed to be associated with the same utility decrement as for uncontrolled/severe glaucoma (Pershing (38))
	Gamma
	0.00
	0.04
	95% CI

	AE duration: cataract
	1.00
	NICE (37)
	Gamma
	0.85
	1.15
	Arbitrary (+/- 15%)

	AE duration: eye inflammation
	3.60
	NICE (37)
	Gamma
	3.06
	4.14
	Arbitrary (+/- 15%)

	AE duration: increased IOP
	1.00
	Study 301 (data on file)
	Gamma
	0.85
	1.15
	Arbitrary (+/- 15%)

	AE probability: cataract
	15%
	Study 301 (data on file)
	Beta
	13%
	17%
	Arbitrary (+/- 15%)

	AE probability: eye inflammation
	10%
	Study 301 (data on file)
	Beta
	9%
	12%
	Arbitrary (+/- 15%)

	AE probability: increased IOP
	20%
	Study 301 (data on file)
	Beta
	17%
	23%
	Arbitrary (+/- 15%)

	Carer disutility, school age, HS1
	0.00
	Assumption
	Not varied
	0.00
	0.00
	Not varied

	Carer disutility, school age, HS2
	0.07
	Mean number of carers = 1.78 (ONS (39))

Carer disutility = 0.041 (Al-Janabi (40))

0.041 x 1.78 = 0.07298
	Gamma
	0.06
	0.08
	Arbitrary (+/- 15%)

	Carer disutility, school age, HS3
	0.07
	
	Gamma
	0.06
	0.08
	Arbitrary (+/- 15%)

	Carer disutility, school age, HS4
	0.07
	
	Gamma
	0.06
	0.08
	Arbitrary (+/- 15%)

	Carer disutility, school age, HS5
	0.07
	
	Gamma
	0.06
	0.08
	Arbitrary (+/- 15%)

	Carer disutility, working age, HS1
	0.00
	Assumed to be half the disutility as for children
	Not varied
	0.00
	0.00
	Not varied

	Carer disutility, working age, HS2
	0.04
	
	Gamma
	0.03
	0.04
	Arbitrary (+/- 15%)

	Carer disutility, working age, HS3
	0.04
	
	Gamma
	0.03
	0.04
	Arbitrary (+/- 15%)

	Carer disutility, working age, HS4
	0.04
	
	Gamma
	0.03
	0.04
	Arbitrary (+/- 15%)

	Carer disutility, working age, HS5
	0.04
	
	Gamma
	0.03
	0.04
	Arbitrary (+/- 15%)

	Carer disutility, retirement age, HS1
	0.00
	
	Not varied
	0.00
	0.00
	Not varied

	Carer disutility, retirement age, HS2
	0.04
	
	Gamma
	0.03
	0.04
	Arbitrary (+/- 15%)

	Carer disutility, retirement age, HS3
	0.04
	
	Gamma
	0.03
	0.04
	Arbitrary (+/- 15%)

	Carer disutility, retirement age, HS4
	0.04
	
	Gamma
	0.03
	0.04
	Arbitrary (+/- 15%)

	Carer disutility, retirement age, HS5
	0.04
	
	Gamma
	0.03
	0.04
	Arbitrary (+/- 15%)

	VN acquisition cost
	£613,410.00
	-
	Not varied
	£613,410.00
	£613,410.00
	Not varied

	Cost per surgery
	£1,959.90
	Weighted average of BZ80A, BZ80B, BZ81A, BZ81B and BZ82Z, assuming 65% <18 years as in Study 301 (NHS (8))
	Gamma
	£1,665.91
	£2,253.88
	Arbitrary (+/- 15%)

	Prednisolone: units/pack
	28.00
	BNF (10)
	Not varied
	28.00
	28.00
	Not varied

	Prednisolone: cost/pack
	£0.66
	
	Not varied
	£0.66
	£0.66
	Not varied

	Prednisolone: mg/unit
	5.00
	
	Not varied
	5.00
	5.00
	Not varied

	Average weight (kg)
	51.50
	Study 301 (data on file)
	Not varied
	51.50
	51.50
	Not varied

	Prednisolone 1mg/kg/day: number of days
	14.00
	
	Not varied
	14.00
	14.00
	Not varied

	Prednisolone 0.5mg/kg/day: number of days
	6.80
	
	Gamma
	5.78
	7.82
	Arbitrary (+/- 15%)

	OCT unit cost
	£134.65
	Weighted average of Retinal Tomography, 19 years and over and 18 years and under: BZ88A and BZ88B (outpatient setting), assuming 65% <18 years as in Study 301 (NHS (8))
	Gamma
	£114.45
	£154.85
	Arbitrary (+/- 15%)

	OCT resource use in Year 1 (VN arm)
	4.00
	Expert clinical opinion
	Gamma
	3.40
	4.60
	Arbitrary (+/- 15%)

	Genetic testing: cost per test
	£773.50
	Average of £650 (Oxford) and £897 (Manchester): NHS UK Genetic Testing Network: Retinal Degeneration Disorders 55 Gene Panel (Oxford RGC), Retinal Degeneration Disorders 105 Gene panel (Manchester RGC) (NHS (41))
	Gamma
	£657.48
	£889.53
	Arbitrary (+/- 15%)

	Genetic testing: frequency of detecting RPE65 gene
	7%
	7.5% of tested individuals have the RPE65 gene (Kumaran (42))

Assumption that 95% will have sufficient viable retinal cells

7.5% x 95% = 7.125%
	Beta
	6%
	8%
	Arbitrary (+/- 15%)

	Cost per ophthalmologic outpatient visit
	£101.83
	Total ophthalmology outpatient attendances, service code 130 (consultant-led) (NHS (8))
	Gamma
	£86.56
	£117.11
	Arbitrary (+/- 15%)

	Sufficient viable retinal cells: cost per test
	£134.65
	Weighted average of Retinal Tomography, 19 years and over and 18 years and under: BZ88A and BZ88B (outpatient setting), assuming 65% <18 years as in Study 301 (NHS (8))
	Gamma
	£114.45
	£154.85
	Arbitrary (+/- 15%)

	Sufficient viable retinal cells: proportion of individuals
	£0.95
	Expert clinical opinion
	Beta
	£0.81
	£1.00
	Arbitrary (+/- 15%)

	Cost per event: cataract
	£913.42
	Weighted average of non-elective short stay and day case codes for Phacoemulsification Cataract Extraction and Lens Implant:BZ34A, B and C (NHS (8))
	Gamma
	£776.41
	£1,050.44
	Arbitrary (+/- 15%)

	Cost per event: eye inflammation
	£101.83
	Total ophthalmology outpatient attendances, service code 130 (consultant-led) (NHS (8))
	Gamma
	£86.56
	£117.10
	Arbitrary (+/- 15%)

	Cost per event: increased IOP
	£101.83
	Total ophthalmology outpatient attendances, service code 130 (consultant-led) (NHS (8))
	Gamma
	£86.56
	£117.10
	Arbitrary (+/- 15%)


Abbreviations:  AE, adverse event; CI, confidence interval; HS, health state; IOP, intraocular pressure; OCT, optical coherence tomography; VN, voretigene neparvovec.
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