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NATIONAL INSTITUTE FOR HEALTH AND CARE 
EXCELLENCE 

Evaluation consultation document 

OTL-200 for treating metachromatic 
leukodystrophy 

The Department of Health and Social Care has asked the National Institute for 
Health and Care Excellence (NICE) to produce guidance on using OTL-200 in the 
context of national commissioning by NHS England. The highly specialised 
technologies evaluation committee has considered the evidence submitted by the 
company and the views of non-company consultees and commentators, clinical 
experts, patient experts and NHS England. 

This document has been prepared for consultation with the consultees. It 
summarises the evidence and views that have been considered, and sets out the 
draft recommendations made by the committee. NICE invites comments from the 
consultees and commentators for this evaluation and the public. This document 
should be read along with the evidence (see the committee papers). 

The evaluation committee is interested in receiving comments on the following: 

• Has all of the relevant evidence been taken into account? 

• Are the summaries of the criteria considered by the committee, and the clinical 
and economic considerations reasonable interpretations of the evidence? 

• Are the provisional recommendations sound and a suitable basis for guidance on 
the use of OTL-200 in the context of national commissioning by NHS England? 

• Are there any aspects of the recommendations that need particular consideration 
to ensure we avoid unlawful discrimination against any group of people on the 
grounds of race, gender, disability, religion or belief, sexual orientation, age, 
gender reassignment, pregnancy and maternity? 
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Note that this document is not NICE's final guidance on this technology. The 
recommendations in section 1 may change after consultation. 

After consultation: 

• The evaluation committee will meet again to consider the evidence, this evaluation 
consultation document and comments from the consultees. 

• At that meeting, the committee will also consider comments made by people who 
are not consultees. 

• After considering these comments, the committee will prepare the final evaluation 
document. 

• Subject to any appeal by consultees, the final evaluation document may be used 
as the basis for NICE’s guidance on using OTL-200 in the context of national 
commissioning by NHS England. 

For further details, see the interim process and methods of the highly specialised 
technologies programme. 

The key dates for this evaluation are: 

Closing date for comments: 30 July 2021 

Third evaluation committee meeting: 6 October 2021 

Details of membership of the evaluation committee are given in section 6. 

 

  

https://www.nice.org.uk/terms-and-conditions
https://www.nice.org.uk/Media/Default/About/what-we-do/NICE-guidance/NICE-highly-specialised-technologies-guidance/HST-interim-methods-process-guide-may-17.pdf
https://www.nice.org.uk/Media/Default/About/what-we-do/NICE-guidance/NICE-highly-specialised-technologies-guidance/HST-interim-methods-process-guide-may-17.pdf


CONFIDENTIAL UNTIL PUBLISHED 

Evaluation consultation document – OTL-200 for treating metachromatic leukodystrophy   Page 3 of 31 

Issue date: July 2021 

© NICE 2021. All rights reserved. Subject to Notice of rights. 

1 Recommendations 

1.1 OTL-200 is not recommended, within its marketing authorisation, for 

treating metachromatic leukodystrophy characterised by biallelic 

mutations in the arylsulphatase A (ARSA) gene that reduce ARSA 

enzyme activity in children who have: 

• late infantile or early juvenile types, with no clinical signs or symptoms 

• the early juvenile type, with early clinical signs or symptoms, and who 

can still walk independently and have no cognitive decline. 

1.2 This recommendation is not intended to affect treatment with OTL-200 

that was started in the NHS before this guidance was published. Children 

having treatment outside this recommendation may continue without 

change to the funding arrangements in place for them before this 

guidance was published, until they and their NHS clinician consider it 

appropriate to stop. This decision should be made jointly by the clinician, 

the child or young person or their parents or carers. 

Why the committee made these recommendations 

Metachromatic leukodystrophy is a genetic disease that affects the central nervous 

system. It has a significant effect on the quality of life of children with the condition, 

and their families and carers. It progresses rapidly, with loss of mobility and cognitive 

function and early death. Treatment options are limited to managing symptoms and 

supportive care. 

Clinical evidence suggests that the gene therapy OTL-200 improves mobility and 

cognitive function and could correct the enzyme deficiency caused by the disease. 

But how well OTL-200 works in the long term is uncertain. 

The cost-effectiveness estimates may meet the criteria for a quality-adjusted life year 

weighting (that is, they show that OTL-200 provides substantial extra health and 

quality-of-life benefits). But how much weighting is uncertain and it varies for the 

different types of the disease. Taking into account the uncertainty about how well 
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OTL-200 works in the long term, the cost-effectiveness estimates are unlikely to be 

within what NICE normally considers cost effective. 

Metachromatic leukodystrophy is a rare and devastating condition and there is a 

substantial unmet need for an effective disease-modifying treatment. Also, there are 

benefits beyond direct health benefits that are not captured in the economic analysis. 

But even taking these factors into account, OTL-200 is not recommended.  

2 The condition 

2.1 Metachromatic leukodystrophy (MLD) is an autosomal recessive genetic 

disorder, caused by a deficiency in the enzyme arylsulphatase A (ARSA). 

This deficiency causes sulphatides to accumulate, producing microglial 

damage, progressive demyelination and neurodegeneration, leading to 

neurological problems. MLD is a progressive and chronically disabling 

condition, which substantially reduces quality of life and life expectancy. 

MLD can broadly be divided into a presymptomatic stage with normal 

motor and cognitive development, followed by a developmental plateau 

and early onset of first symptoms. There are 3 main types based on 

genotype and age of symptom onset: 

• The late infantile (LI) type is characterised by 2 null alleles (0/0 

genotype). It is the most common (40% to 60% of children affected) 

and most aggressive form and usually starts before 30 months. 

Symptoms include peripheral neuropathy, muscle weakness, sight and 

hearing loss, difficulty walking, loss of speech, cognitive decline, and 

seizures. The disease progresses rapidly so that children lose 

awareness of their surroundings over a few years. Death normally 

occurs within 5 to 8 years. 

• The juvenile type is characterised by either 1 null allele and 1 residual 

allele (0/R genotype) or, less frequently, 2 residual alleles (R/R 

genotype). About 20% to 35% of children affected have this type. 

Symptoms include impaired fine motor skills and concentration, 

behavioural problems, difficulties with movement, slurred speech, 
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incontinence, and seizures. Initial disease progression is slower than 

with the LI type but symptoms can progress rapidly. Death normally 

occurs within 10 to 20 years. It can be subdivided into: 

− early juvenile (EJ) disease, starting between 30 months and 6 years  

− late juvenile (LJ) disease, starting between 7 and 16 years.  

• The adult type (15% to 25% of people affected) is the rarest form and 

usually starts after 16 years. Symptoms include a decline in school or 

work performance, cognitive decline, personality changes, and memory 

lapses. The decline can be slow and almost imperceptible. Death 

normally occurs within 25 years. 

2.2 The prevalence of MLD is estimated as 1 in 147,000 live births in England 

and Wales, equating to about 4 to 5 children born with MLD per year. 

2.3 Timely diagnosis of MLD may be challenging, particularly in families 

without a previous history of the disease. Generally, the LI type is 

identified because children are unable to meet a major motor 

development milestone, whereas children with EJ MLD may initially have 

some cognitive or coordination changes. Adults with MLD mainly present 

with dementia-like symptoms. Tests include brain MRI, and blood and 

urine tests to detect sulphatides. When MLD is confirmed, genetic testing 

is done to identify the specific mutation. Diagnosis of the later onset forms 

may take longer than the LI type because of their non-specific signs and 

symptoms. 

2.4 MLD is managed in the NHS by neurodisability and metabolic consultants 

at regional centres, who advise local hospital and community-based 

teams. There are 3 paediatric lysosomal storage disorders specialist 

centres in England providing multidisciplinary treatment led by a paediatric 

metabolic consultant at: 

• Birmingham Children’s Hospital 

• Great Ormond Street Hospital, London 

• St Mary’s Hospital, Manchester. 
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It is expected that OTL-200 would be administered within the current 

specialised services framework. 

3 The technology 

3.1 OTL-200 (Libmeldy, Orchard Therapeutics) is a gene therapy medicinal 

product that expresses the human ARSA gene. Ex vivo autologous 

CD34+ haematopoietic stem and progenitor cells are collected from the 

patient’s bone marrow or peripheral blood. These are then transduced 

with a lentiviral vector, which inserts copies of human ARSA 

complementary DNA into the cell genome. When successfully engrafted, 

the genetically-modified cells secrete functional ARSA enzyme, which is 

absorbed by surrounding cells and used to break down or prevent build-

up of harmful sulphatides. The effects of OLT-200 are potentially lifelong. 

3.2 The marketing authorisation indication for OTL-200 is for ‘metachromatic 

leukodystrophy (MLD) characterized by biallelic mutations in the 

arylsulphatase A (ARSA) gene leading to a reduction of the ARSA 

enzymatic activity: 

• in children with late infantile or early juvenile forms, without clinical 

manifestations of the disease 

• in children with the early juvenile form, with early clinical manifestations 

of the disease, who still have the ability to walk independently and 

before the onset of cognitive decline.’ 

3.3 OTL-200 is administered as a single-dose intravenous infusion. The 

minimum recommended dose is 3x106 CD34+ cells/kg. The product 

consists of 1 or more infusion bags containing 2 to 10x106 cells/mL 

suspended in a cryopreservative solution. A myeloablative conditioning 

regimen is needed before infusing OTL-200, to promote engraftment of 

the genetically modified cells. Before starting myeloablative conditioning, 

the treating clinician should confirm that OTL-200 is clinically appropriate 

for the patient. OTL-200 must be administered in a qualified treatment 
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centre with experience in haematopoietic stem cell transplantation (HSCT) 

as detailed in the summary of product characteristics. 

3.4 Adverse reactions because of myeloablative conditioning or OTL-200 

include febrile neutropenia, stomatitis, mucosal inflammation, veno-

occlusive disease and anti-ARSA antibodies. For full details of adverse 

reactions and contraindications, see the summary of product 

characteristics. 

3.5 The list price for OTL-200 is £2,875,000 (excluding VAT; company 

submission). The company has a commercial arrangement, which would 

apply if the technology had been recommended. 

4 Consideration of the evidence 

The evaluation committee considered evidence submitted by Orchard 

Therapeutics, the views of people with the condition, those who represent 

them and clinical experts, NHS England and a review by the evidence 

review group (ERG). See the committee papers for full details of the 

evidence. In forming the recommendations, the committee took into 

account the full range of factors that might affect its decision, including in 

particular the nature of the condition, the clinical effectiveness, value for 

money and the impact beyond direct health benefits. 

After the first meeting, the committee considered that it had not been 

presented with all the necessary analyses for decision making. The 

company provided an additional 2 years of follow-up data for 17 patients 

and updated analyses. The ERG also provided updated analyses and a 

critique of the company’s additional information. The additional data and 

analyses were considered at the second committee meeting. 

https://www.nice.org.uk/terms-and-conditions
https://www.ema.europa.eu/en/documents/product-information/libmeldy-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/libmeldy-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/libmeldy-epar-product-information_en.pdf
https://www.nice.org.uk/guidance/indevelopment/gid-hst10028/documents


CONFIDENTIAL UNTIL PUBLISHED 

Evaluation consultation document – OTL-200 for treating metachromatic leukodystrophy   Page 8 of 31 

Issue date: July 2021 

© NICE 2021. All rights reserved. Subject to Notice of rights. 

Nature of the condition 

Effect of MLD on patients and their families and carers 

4.1 The patient and clinical experts explained that metachromatic 

leukodystrophy (MLD) is a life-limiting, relentless, disabling and isolating 

condition, affecting all aspects of patients’ and carers’ lives. The patient 

experts told how MLD affects patients, including progressive loss of their 

ability to sit, stand, walk, talk, see, hear, and swallow. The ability to walk 

or talk can be lost overnight. They explained that living with MLD can be 

an unrelenting cycle of shock, fear, anxiety, desperation, grief and 

bereavement, with each further loss of function bringing new distress. In 

the later stages of the condition, patients can develop painful spasticity, 

epilepsy, dementia, breathing problems, double incontinence, and 

complex gastrointestinal dysfunction. Suctioning and multiple medications, 

which often need adjusting, are needed to help manage rapid disease 

progression. The clinical experts explained that spasticity, gastrointestinal 

dysfunction and intolerance to different feeding methods can present 

challenges for care. The patient experts explained that the suffering of 

people with MLD and the burden on families, including unaffected siblings, 

are immeasurable. They explained that people with MLD can become 

completely dependent, needing 24-hour care from 1 or 2 adults. They 

highlighted how the strain on carers negatively affects their quality of life 

and can be: 

• physical (lifting and handling, chronic exhaustion) 

• psychological (grief, worry, insomnia, chronic depression) 

• financial (not being able to work) 

• social (relationship breakdown). 

The committee concluded that MLD is a rare, serious, and life-limiting 

condition that significantly affects the lives of people with the condition, 

and their families and carers. 
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Unmet need 

4.2 The clinical experts explained that best supportive care is the main 

treatment for managing MLD symptoms. This can include: 

• managing muscle spasms, infections, seizures or secretions 

• pain relief or sedative drugs 

• feeding support (including gastrostomy) 

• psychological and social support (including specialist schooling) 

• genetic advice and planning 

• end of life care.  

The patient experts emphasised that there is an unmet need for effective 

disease-modifying treatments for MLD. They highlighted that OTL-200 can 

be life transforming, especially when offered early before symptoms 

appear. It could offer substantial benefits to people with MLD and their 

families. The committee recognised that treatment options are limited, and 

that there is a significant unmet need for disease-modifying therapies for 

MLD. It concluded that patients and their families would welcome 

OTL-200 as an option for treating MLD. 

Diagnosis 

4.3 The classification system used to diagnose MLD is based on genotype 

and the age when symptoms appear. MLD type is a predictor of disease 

progression (see section 2.1). At the first committee meeting, the NHS 

England representative confirmed that routine MLD screening for newborn 

babies is not available in England and is unlikely to be introduced in the 

next 5 years. They explained that when a child has been diagnosed with 

MLD, other siblings can have genetic testing. The patient experts 

highlighted how difficult it is to make the initial diagnosis if there is no 

sibling with MLD. It may take on average 11 months for the late infantile 

(LI) type and 11 to 13 months for the early juvenile (EJ) type to be 

diagnosed because of inaccurate diagnoses and inappropriate referrals. 

The delays and uncertainties can cause anxiety for families. A clinical 

expert explained that people referred to a lysosomal storage disorders 
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centre are usually seen by a specialist within a week. The clinical experts 

emphasised that an early diagnosis before the onset of symptoms is 

important, especially given that a disease-modifying treatment option is 

available. They highlighted that the Inherited White Matter Disorders 

Service should help speed diagnosis. The patient and clinical experts 

highlighted that patient organisations are campaigning to have newborn 

screening introduced across all inherited metabolic disorders, including 

MLD. The committee recognised the difficulties of diagnosis in rare 

conditions such as MLD, particularly if there is no sibling with the 

condition. 

Current treatment 

4.4 The clinical experts explained that there are no effective disease-

modifying treatments available in the NHS for MLD. Historically 

haematopoietic stem cell transplantation (HSCT) was used, usually for 

patients who were presymptomatic and in late juvenile MLD. Over the 

past 10 years clinicians have instead enrolled patients in OTL-200 trials. 

The clinical experts emphasised that even if there were no OTL-200 trials, 

HSCT is unlikely to be used because of poor outcomes and its potential to 

accelerate the disease. Best supportive care, the main treatment for MLD 

(see section 4.2), involves multidisciplinary care in partnership with local 

services. The clinical experts noted that local services are generally 

underfunded. The patient experts emphasised that because MLD rapidly 

progresses, delays between assessment and providing equipment may 

mean that equipment is no longer appropriate. The clinical experts 

disagreed about the degree to which the lysosomal storage disorders 

specialist centres could ensure timely support. One clinical expert 

highlighted that people are often not referred to specialist centres because 

local clinicians do not think that treatment options are available. The 

committee acknowledged that HSCT is unlikely to be used for people with 

MLD. It recognised that effective treatment options are limited and that a 

dedicated service may help provide timely care and support to people with 
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MLD and their families. It agreed that best supportive care is the relevant 

comparator in this evaluation. 

Impact of the new technology 

The population 

4.5 The company submitted evidence for both groups covered by OTL-200’s 

marketing authorisation: 

• children who have LI or EJ types, with no clinical signs or symptoms 

• children who have the EJ type, with early clinical signs or symptoms, 

and who can still walk independently and have no cognitive decline. 

The company defined the first group as children with presymptomatic 

(PS)-LI and PS-EJ types. The company defined the second group as 

children with the early symptomatic (ES)-EJ type, who: 

• can walk independently as shown by a score of 0 (walking without 

support with normal performance for age) or 1 (walking without support 

but with reduced performance, that is, instability when standing or 

walking) on the Gross Motor Function Classification in MLD 

(GMFC-MLD) 

• have no cognitive decline, as shown by an intelligence quotient (IQ) of 

85 or more. 

The company explained that OTL-200 is most effective before disease 

progression. So over time, it had updated the definition of early 

symptomatic to identify children who are likely to benefit from OTL-200. 

The clinical experts stated that they have been identifying and assessing 

children for eligibility for OTL-200 studies for the past 10 years. They 

explained that in the absence of newborn screening or known family 

history, most children with MLD are diagnosed because they have 

symptoms (see section 2.3 and section 4.3). So, most patients would not 

be eligible for OTL-200 unless an older sibling was diagnosed before 

onset of their symptoms. The clinical experts considered that most 
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children with the ES-EJ type would also need a sibling to be eligible for 

OTL-200 because the time to diagnosis is slow, while the disease rapidly 

progresses. However, they noted that time to diagnosis could reduce if an 

effective treatment were available. They explained that, theoretically, 

OTL-200 could be offered immediately if the disease is detected in a 

newborn. The committee was concerned about the practicality of applying 

the eligibility criteria in the marketing authorisation for children in the ES-

EJ subgroup. It noted the difficulty in diagnosing MLD before disease 

progression, and the need for an older sibling to be diagnosed first unless 

newborn screening for MLD becomes available. 

Clinical evidence 

4.6 The company submitted evidence for a fresh and a cryopreserved 

formulation of OTL-200. Study 201222 (fresh formulation, main 

registration trial; n=20) was a non-randomised, open-label, prospective, 

single-centre trial evaluating the efficacy and safety of OTL-200 in children 

with LI or EJ MLD. It measured: 

• motor function using the Gross Motor Function Measure (GMFM) and 

GMFC-MLD 

• biological markers of ARSA enzyme activity in both the peripheral blood 

and cerebrospinal fluid 

• change in neurocognitive function using developmental quotient (DQ) 

• change in neurological function using brain MRI 

• stability of nerve conduction using nerve conduction velocity and  

• overall survival.  

The study’s co-primary endpoints were:  

• an improvement of at least 10% in total GMFM score compared with an 

untreated historical control MLD population (best supportive care) 

• a statistically significant increase in residual ARSA enzyme activity by 

at least 2 standard deviations compared with pretreatment values, 
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measured in peripheral blood mononuclear cells at year 2 after 

treatment. 

4.7 Expanded access programmes (fresh formulation; n=9) consisted of 

2 compassionate use (CUP 207394 and CUP 206258) and 1 hospital 

exemption programmes (HE 205029). These studies were done at the 

same site and by the same staff as study 201222, and when appropriate, 

followed its design. 

4.8 For the second committee meeting, the company provided an additional 

2 years of data for 17 patients from the main registration trial and CUP 

207394 (up to December 2019). 

4.9 Study 205756 (cryopreserved formulation; n=10) was an open-label, 

single-arm study in children with presymptomatic early onset MLD (LI, EJ, 

or an intermediate variant between LI and EJ). In response to clarification, 

the company provided additional data up to November 2019 for 4 patients 

who had cryopreserved OTL-200. 

Response to OTL-200 

4.10 The company did a naive comparison with a natural history cohort of 

31 patients with untreated MLD enrolled since 2004 and, when possible, a 

comparison with a matched sibling. The ERG had concerns about the 

evidence; the lack of baseline data from natural history comparator 

cohorts and the gaps in OTL-200 baseline data. The ERG could not do 

any statistical analyses or verify the comparisons with the natural history 

cohorts. However, the committee considered that the natural history 

cohort evidence showed that patients had very poor outcomes. Most had 

complete loss of movement and head and limb control (GMFC-MLD 6) 

and no cognitive function (DQ) within a few years of diagnosis. However, 

for patients who had OTL-200, almost all had much better clinical 

outcomes. The company considered that less than half of the patients 

showed a long-term treatment effect with good motor function (full 

response; see section 4.11). Other patients also showed a long-term 
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effect on motor function without reaching the lowest GMFC-MLD 

classification states. The company considered this could either be long-

term stabilisation or slower progression through the GMFC-MLD states 

than the natural history cohort. The clinical expert explained that in the 

natural history cohort, DQ scores go down to 0, a state of no cognitive 

function or abilities. They explained that DQ scores should be about 100 

in normal development. The committee noted that although there were 

fluctuations in DQ scores in the subgroups having OTL-200, scores were 

generally high and did not fall to cognitive impairment levels. In the 

company’s latest data cut (December 2019), the ERG noted that some 

patients showed a decline in cognitive function. The ERG highlighted that 

the large fluctuations in individual patient profiles made interpretation 

difficult. The committee noted that the company used motor and cognitive 

function as the main outcomes to measure the clinical benefit of OTL-200. 

But there were other outcomes important to patients that had not been 

assessed in the studies, such as spasticity and quality of life. The 

committee concluded that when OTL-200 was effective, it had a 

substantial clinical benefit on both motor and cognitive function compared 

with the natural history cohort. It agreed that children who had OTL-200 

could retain cognitive function, even if motor function declines.  

Interpretation of treatment response 

4.11 The company considered that OTL-200 could be effective for a patient’s 

lifetime because the progeny of the infused cells maintain the gene 

correction. However, successful engraftment and migration of cells into 

the central nervous system could take up to 2 years, so the disease could 

progress before there is a treatment effect. Therefore, the company 

proposed a classification system to identify the initial response and 

disease course for each patient, including long-term stabili]sation of 

disease symptoms. At the first committee meeting, the company 

suggested that GMFC-MLD score was the most appropriate outcome to 

base this classification on and considered 3 categories: 
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• Full response: Patients had treatment before symptom onset and 

symptoms remained stable with motor and cognitive function fully 

intact. The company assumed that they remained in GMFC-MLD 0 for 

the full time horizon and led normal healthy lives in line with the general 

population. 

• Stable partial response: Patients either had treatment after symptom 

onset (GMFC-MLD more than 0) and then stabilised, or who had some 

progression after treatment but then stabilised in GMFC-MLD 1 or 2 

(based on trial data and clinical expert opinion). 

• Unstable partial response: Treatment failed to stabilise disease. 

Patients progressed through GMFC-MLD states but at a slower rate 

than patients having best supportive care (calculated compared with 

the natural history cohort and expert elicitation). 

The ERG considered that there was a biological rationale for full and 

partial response and for late stabilisation, but GMFC-MLD did not capture 

all the clinical signs and symptoms of the disease. The ERG was 

concerned that the difference between stable and unstable partial 

response was not clear. Also, some patients could potentially stabilise in 

states with lower function than GMFC-MLD 2. The ERG considered that 

the classification criteria should be agreed in advance to prevent bias in 

interpretation. The ERG considered that patients in full response should 

remain in GMFC-MLD 0 for at least 12 months of follow up. It also 

considered that patients in stable partial response should show a decline 

in GMFC-MLD only in the first 12 months of treatment. At the second 

committee meeting, the company responded by updating its classification 

system to include other clinical outcomes including GMFM, DQ, MRI and 

nerve conduction velocity. The ERG was unable to review this 

classification criteria because the company had provided it the day before 

the meeting. The committee was unclear about the definition of stability 

for all the clinical outcomes and how they individually contributed to the 

categories. 
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The clinical experts explained that good engraftment can be shown by 

measurable ARSA enzyme activity in peripheral blood mononuclear cells 

and cerebrospinal fluid. But it is difficult to determine how long is needed 

to confirm stabilisation and exactly how much data is needed to be 

confident of a patient’s disease course. They noted that it is difficult to 

define what stabilisation means at this stage of child development for 

GMFC-MLD scores because scoring even in healthy children may vary for 

reasons unrelated to the disease. However, they considered that a ‘flat 

line’ in GMFC-MLD compared with the natural history cohort could be 

considered as stable. The clinical experts noted that sometimes there is a 

decline in a gross motor score after years of stabilisation. This may not 

necessarily be central nervous system deterioration because of a change 

in ARSA enzyme levels. It may be because of damage that occurred 

before treatment could take effect. For example, changes from a pre-

existing abnormality of tone or power that become more obvious as the 

child grows, or progression over time of spasticity, or both. The committee 

considered that the company’s revised classification, taking account of 

other outcomes besides GMFC-MLD, was the most appropriate for 

decision making. However, the committee noted substantial uncertainty 

with the response categories. It also noted that the economic model was 

based on these categories (see section 4.15) and was very sensitive to 

changes in classification. The committee noted that the company’s 

classification assumed that no further progression would occur. It 

acknowledged the ERG’s concern that the GMFC-MLD distribution of 

patients who had stabilised may not reflect reality. 

Generalisability 

4.12 The committee noted that although 29 patients were recruited to the 

OTL-200 studies, only 25 patients were included in the company’s efficacy 

analysis. The company explained that 4 patients were excluded from the 

post hoc analysis because they did not meet the eligibility criteria in the 

marketing authorisation. One patient was in the PS-LI subgroup but had 

symptoms at treatment. Three of the 4 patients were in the ES-EJ 
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subgroup and had treatment after they had entered a rapid disease 

progression phase. The ERG considered that: 

• There was 1 ES-EJ patient who met the marketing authorisation criteria 

(GMFC-MLD and IQ thresholds) at treatment and should have been 

included in the post-hoc efficacy analysis. The company explained that 

this patient’s symptoms had progressed between assessment and 

treatment and so they would not have been eligible for treatment in line 

with the marketing authorisation.  

• There was 1 ES-EJ patient who could have been considered as having 

a borderline IQ threshold. The IQ test is not precise, and so the patient 

should have been included in the analysis. The company explained that 

the eligibility criteria had been updated over the past 10 years to 

identify patients who are likely to benefit from OTL-200 (see 

section Error! Reference source not found.). 

• Of the 5 ES-EJ patients included, 2 patients did not represent the 

typical EJ natural disease course because they had treatment when 

over 7 years (GMFC-MLD score of 0 or 1). At this age, most patients in 

the natural history EJ cohort had progressed to the lowest GMFC-MLD 

state (GMFC-MLD 6). The ERG queried whether these 2 patients had a 

disease course more similar to slow progressing late juvenile disease. 

• The costs associated with patients who had progressed and were no 

longer eligible at transplantation were not included in the company’s 

economic model. 

The committee noted the limited number of patients in the PS-EJ and 

ES-EJ subgroups. It also noted the difficulty in identifying patients with 

ES-EJ, and its effect on treatment outcomes. The committee 

acknowledged the concerns with borderline eligibility decisions (see 

section Error! Reference source not found.). It also noted the difficulties 

in using ES-EJ patient data that may not represent usual disease 

progression (see section 4.17). The committee also had concerns about 

the potential substantial cost to the NHS if patients become ineligible after 

harvest but before transplantation. 
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Clinical outcomes 

4.13 The committee considered that motor and cognitive function were 

appropriate clinical outcomes to measure a patient’s response and 

progression (see section 4.10). However, the patient experts explained 

that overall quality of life was not wholly captured by these measures. 

They considered that other outcomes were important, such as preserving 

the ability to feed orally, continence, and communication. One patient 

expert noted that many children who had OTL-200 had elder siblings who 

did not have treatment. Although many children who had OTL-200 were 

alive and well, siblings who had not had treatment had died or were very 

weak. The committee commended the patient organisations for the 

submissions providing detailed feedback from a survey on the effect of 

OTL-200 on quality of life. The company did not collect health-related 

quality-of-life data in its studies so some of these additional outcomes 

were not captured in the analyses. The ERG considered that the analyses 

did not fully capture the differences in importance between clinical 

outcomes and health-related quality of life of children with MLD. One 

patient expert noted that there was little correlation between nerve 

conduction velocity scores and clinical outcomes. The clinical experts 

explained that OTL-200’s effect on the peripheral nervous system seems 

to be slower than on the central nervous system, but the underlying 

mechanisms for these differences are not understood. The committee 

acknowledged that biological markers may not necessarily correlate with 

clinical outcomes. It considered that all outcomes would be taken into 

account when evaluating OTL-200’s response.  

Cryopreserved formulation 

4.14 The company highlighted that the European Medicines Agency 

considered the fresh and cryopreserved formulations to be comparable. 

The company emphasised that similar cerebrospinal fluid ARSA enzyme 

activity was seen at day 19 and at 1 year for both formulations. The ERG 

noted that comparability data from 4 patients who had the cryopreserved 

formulation were limited (see section 4.6). The clinical expert agreed but 
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considered there is no reason that the cryopreserved formulation would 

be inferior to the fresh formulation. The committee noted that the 

European Medicines Agency accepted this but did not consider there was 

enough evidence to confirm that both formulations are equivalent. The 

company explained that all 10 patients have now been recruited to the 

cryopreserved formulation study but no new data were available. 

However, feedback from clinicians suggests that peripheral engraftment in 

the first few months happens at the same rate with both formulations. The 

committee considered that there was some uncertainty about potential 

differences between the fresh and cryopreserved formulations. This was 

because of the lack of evidence for the cryopreserved formulation, which 

will be used commercially. 

Cost to the NHS and value for money 

The company’s economic model 

4.15 The company submitted a Markov model approximating a partition 

survival model to compare the cost effectiveness of OTL-200 with best 

supportive care (natural history cohort). This provided incremental cost-

effectiveness ratios (ICERs) for individual subgroups (PS-LI, PS-EJ and 

ES-EJ) and for the whole population (pooled). The model consisted of 

8 health states; 7 GMFC-MLD health states (GMFC-MLD 0 to 

GMFC-MLD 6) and death, a monthly cycle length and lifetime time 

horizon. Patients progressed through the model depending on whether 

they had best supportive care or had OTL-200 and were categorised as 

having a full response, a stable response or an unstable partial response 

(see section 4.11). Patients could only become progressively worse, that 

is, they were only allowed to move to higher GMFC-MLD health states. 

For the EJ subgroups only, the company included treatment-dependent 

cognitive impairment (DQ) substates. The starting ages were 18, 45 and 

80 months for the PS-LI, PS-EJ and ES-EJ groups respectively. About 

half of the population were male. For the PS-EJ and ES-EJ subgroups, 

20% of patients having best supportive care were considered to start with 
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moderate cognitive impairment compared with no patients having 

OTL-200 (see section 4.16). The ERG considered that a lifetime time 

horizon is appropriate given that OTL-200 could be a potential cure. 

However, it noted that input parameters for children were extrapolated to 

adults and that short-term effectiveness evidence was projected over a 

very long period, increasing uncertainty in the results. Also, it noted that 

the concept of stabilisation was difficult to validate because the model 

structure is based on categorising and extrapolating unique response 

patterns seen in very few patients. Limited follow up also increased 

uncertainty in the results. 

Assumptions after the first committee meeting 

4.16 After the first committee meeting, the company accepted the ERG’s 

preferred assumptions or corrections: 

• The ERG highlighted that the company’s assumption that more patients 

on best supportive care would start with moderate cognitive impairment 

was unjustifiable (see section 4.15). Also, baseline differences would 

introduce bias. The ERG amended the baseline characteristics to 

ensure consistency across arms. 

• The ERG noted that the time spent in GMFC-MLD 0 in the company’s 

model was inconsistent with the observed data. The ERG re-estimated 

the time spent in GMFC-MLD 0 using the company’s reported starting 

ages and data from the natural history study. 

• The company assumed general population levels of all-cause mortality 

in all health states (GMFC-MLD 0 to 5) except GMFC-MLD 6. The 

company’s assumption meant that there is no mortality risk from MLD 

until GMFC-MLD 6. The ERG corrected implementation errors in the 

company’s parametric survival analysis of the natural history cohort to 

estimate risk of death over time from GMFC-MLD 6. 

• The ERG considered that in stable and or unstable partial response, 

mortality would be associated with lifelong neurodisability. The ERG 

included standardised mortality ratios for GMFC-MLD 1 to 5, informed 
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by values applied in NICE’s highly specialised technologies guidance 

on cerliponase alfa for treating neuronal ceroid lipofuscinosis type 2. 

• The ERG considered it appropriate to model a 1.25 increase in long-

term mortality associated with having myeloablative conditioning. This 

was informed by NICE’s appraisal of betibeglogene autotemcel for 

treating transfusion-dependent beta-thalassaemia. 

• The company assumed that no carers were needed until 

GMFC-MLD 5, when 2 carers were needed. The ERG considered that 

carers would be needed from GMFC-MLD 1 (0.5 carers) to 

GMFC-MLD 6 (2 carers; see section 4.1). 

• The company adjusted utilities as patients aged only in GMFC-MLD 0 

with normal cognition or mild cognitive impairment. The ERG corrected 

the use of the predictive equation and applied it for all patients 

regardless of GMFC-MLD state. 

• The company assumed that 20% of patients in GMFC-MLD 6 were 

cared for in hospital or hospice full time. The ERG assumed that all 

patients have treatment at home in GMFC-MLD 6. 

• The company assumed that adults would be cared for in their own 

home. The ERG included institutional care in adult social care costs. 

Progression modifiers 

4.17 The company modelled the unstable partial response group to progress at 

a rate that was a multiplier of best supportive care. For the LI subgroup, 

this multiplier was calculated using the OTL-200 evidence and natural 

history cohort. In the company’s original submission, there was not 

enough evidence to calculate these multipliers for the EJ subgroups, so 

the company used values from clinical expert elicitation. At the second 

committee meeting, the company used the additional data from the 

patients who had progressed at the latest data cut to calculate the 

progression modifiers for the ES-EJ subgroup. Using data from the ES-EJ 

patients who had progressed between GMFC-MLD 2 and 3, the company 

calculated the average time to progression to be more than 5 times longer 

than the natural history cohort. The ERG considered that this may be 
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inappropriate because it included 2 patients whose disease may not 

represent the EJ disease course (see section 4.12). The ERG considered 

that in principle, the progression modifiers should be based on data from 

specific subgroups, but there was not enough evidence to populate this in 

the model. Therefore, it preferred to use the progression modifiers 

calculated for the LI population. The company considered the progression 

modifiers used in the model for OTL-200 between GMFC-MLD 0 to 1 and 

GMFC-MLD 1 to 2 were implausible. The ERG highlighted that these 

progression modifiers were taken directly from the company’s original 

model. The committee acknowledged the lack of data on which to base 

progression modifiers across different GMFC-MLD health states and 

across various subgroups. It noted that this was an important source of 

uncertainty and there was probably not enough data to be certain of the 

true values. It concluded that the progression modifiers calculated from 

the LI population were likely to be the most appropriate. This was because 

of the limited evidence available for the EJ population and concerns about 

the generalisability of that evidence. 

Stabilisation of treatment response 

4.18 The company’s interpretation of response relied on assumptions about 

long-term stabilisation of disease symptoms (see section 4.11). For the 

second committee meeting, the company assumed in its revised base 

case that stabilisation occurred for an average of 50 years. This was 

based on OTL-200’s supposed mechanism of action, which supports long-

term stabilisation. That is, after successful engraftment, gene-corrected 

haematopoietic stem and progenitor cells provide a steady supply of 

gene-corrected cells for the patient’s lifetime (see section Error! 

Reference source not found.). The company noted that HSCT has 

shown an ongoing lasting effect for metabolic disease beyond 30 years 

and has been used for over 50 years to successfully treat other diseases. 

The ERG considered that stabilisation assumptions should be based on 

OTL-200 evidence rather than inferred from technologies used for other 

conditions. It considered that the additional 2 years of data from the 
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company’s updated data cut showed that some patients’ motor function 

declined even after periods of apparent stabilisation (2 to 3 years). The 

ERG also maintained that the updated data cut showed continued decline 

in cerebrospinal fluid ARSA enzyme activity to an average of the lower 

limit of the normal range (see section Error! Reference source not 

found.). The ERG considered that the observed rate of decline would 

mean the company’s scenario was likely to be overly optimistic. It 

provided scenarios that reflected the data; some patients were assumed 

to stabilise over a long period whereas others had more immediate 

decline. This resulted in an overall average stabilisation of 20 years in its 

base case. The ERG noted the difficulty in accurately estimating an 

appropriate rate of progression with the current stabilisation evidence and 

the GMFC-MLD health state in which patients are likely to stabilise. The 

committee agreed that the latest data cut did not strengthen the 

company’s assumption that disease stabilisation was lifelong and 

considered there was substantial uncertainty about the lasting effect of 

OTL-200. It noted the interaction of stability with the response scenarios 

and considered that the company’s response scenario (see section 4.11) 

represented the best-case scenario. This was because it assumed that no 

further progression would occur, with an average stability of 50 years. The 

committee considered the possibility that some patients would stabilise in 

lower GMFC-MLD states, which would substantially reduce OTL-200’s 

modelled treatment benefit. It considered that the number of patients 

whose symptoms were no longer stable had increased in between data 

cuts. This meant that further loss of stabilisation may be likely, and this 

was not accounted for in the model with an average of 50 years stability. 

This increased the need for proof of longer-term stabilisation. The 

committee noted that the cost-effectiveness estimates were highly 

sensitive to the average length of stabilisation applied in the various 

scenarios. It considered that it was unlikely that collecting further data in 

the short term would reduce this uncertainty. The committee considered 

that the most plausible range of stabilisation is between 10 and 20 years. 

It agreed that, to establish the committee’s preferred scenario, 15 years 
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would best account for potential further loss of stability and the substantial 

uncertainty of the stability assumptions. 

Health valuation study 

4.19 The company did not collect any EQ-5D data in its OTL-200 studies. But it 

commissioned an elicitation study to generate health state utilities using 

vignettes and time trade-off exercises with the general public. The ERG 

had several concerns about this study. The study design did not follow 

NICE’s reference case because it directly modelled public preferences 

with no explicit consideration of the patients’ quality of life. This was a 

problem when the public considered cognitive impairment outside the 

context of a disease affecting children such that many participants chose 

extreme values for cognitive impairment. It also considered that the 

results lacked face validity; more challenging health states were rated as 

better than less challenging health states. Also, the results lacked external 

validity compared with utility values used in other appraisals, for example 

utility values that were lower than the EQ-5D worst health state. The ERG 

considered that the content and construction of the vignette descriptions 

were inconsistent. The committee concluded that the elicitation study had 

serious methodological limitations. It would have preferred the company to 

follow the ERG’s suggestion of using clinical experts as proxies for 

patients to derive utilities for each health state (as done for cerliponase). 

In response, the company supplied alternative utility value sets (see 

section 4.20).  

Utility values 

4.20 At the second committee meeting, the company provided a utility set 

using a linear regression model. This rescaled the negative utility values 

so that no value was lower than the lowest possible EQ-5D utility value 

from the time trade-off exercise for the EJ subgroups. These were applied 

to the normal cognition, moderate or severe cognitive impairment health 

substates. The company also did a second scenario in which it used a ‘top 

up’ health-related quality of life increment for OTL-200 patients only, for 
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retained cognitive function not captured by loss of motor skills (see 

section 4.10). The company suggested that patients who had OTL-200 in 

GMFC-MLD 3 to 6 had additional benefits beyond GMFC-MLD scores. 

For example, improved cognitive function, no swallowing or feeding 

problems, reduction in seizures and bowel and bladder problems, and 

improved vision. The company used this second ‘top-up’ set in its base 

case. However, at the second meeting, the company highlighted that it 

preferred to use the rescaled utility set. The ERG considered that the 

rescaled utility values were more appropriate and resolved some of the 

face validity issues (see section 4.19). However, the ERG continued to 

use their utility set because this maintained a negative utility value in 

patients without cognitive decline in the lowest GMFC-MLD health states. 

The ERG considered the ‘top-up’ utility values were inappropriate for 

decision making because there were no negative utility states, which did 

not reflect the evidence. The patient and clinical experts emphasised the 

poor quality of life that patients have without OTL-200 as the disease 

progresses. They have severe spasticity, seizures, poor gut motility 

making feeding difficult, and difficulty passing urine. They can become 

doubly incontinent, have breathing problems, scoliosis and little 

communication. The clinical experts explained that palliative care is 

difficult and complex because so many body systems are affected. The 

patient experts did not consider that the ‘top-up’ utility values accurately 

represented the condition. The committee acknowledged the limitations of 

the original utility study (see section 4.19) and noted that the rescaled 

values did not address the methodological weaknesses. However, it 

considered that the rescaled utility set had better external validity relative 

to other appraisals (for example, cerliponase) than the other utility sets 

(company’s original utilities or ‘top up’ utility set), and was an acceptable 

compromise. It noted that the most negative utility value for the rescaled 

set was more than that of some other comparable appraisals. But given 

the patient and clinical experts’ statements about the severity of the 

disease and its effect on quality of life, these negative values were 

credible. The committee agreed that the company’s rescaled utility set, 
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applied to the different cognitive impairment health substates, was 

appropriate for decision making. 

Distribution of subgroups 

4.21 At the first committee meeting, the company presented a single pooled 

ICER. This weighted the individual subgroups of the MLD population by 

the distribution expected in clinical practice. The ERG highlighted that the 

company’s modelled distribution of subgroups did not reflect known MLD 

epidemiology (see section 2.1). It amended the distribution based on 

epidemiological evidence and elicited clinical evidence. At the second 

committee meeting, the company agreed with the ERG’s subgroup 

distribution. The committee considered that these issues make the pooled 

ICER uncertain: 

• There are substantial differences in the cost-effectiveness estimates by 

subgroup. The clinical evidence suggests that ES-EJ patients have 

much worse outcomes than other subgroups, so the ICERs are higher. 

• The distribution of MLD subgroups in clinical practice is unknown and 

any assumptions based on the data are likely to be inaccurate.  

• Given the very low patient numbers, modelled treatment response 

categories could be affected by individual patients or clinical decisions 

about patient eligibility (see section 4.11). 

• The pooled ICER is very sensitive to the distribution used. 

The committee concluded that: 

• any assumptions about the distribution of subgroups are likely to be 

inaccurate 

• the pooled ICER depends on how diagnosis might change in clinical 

practice in the future 

• the evidence for each of the EJ subgroups was extremely uncertain 

because of the low patient numbers 

• ideally OTL-200 should be cost effective for all subgroups, to minimise 

the risk to the NHS. 
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Discount rate 

4.22 The company considered that a 1.5% discount rate was appropriate 

because many patients stabilise in states with high motor and cognitive 

function. NICE’s methods guide states that ‘In cases when treatment 

restores people who would otherwise die or have a very severely impaired 

life to full or near full health, and when this is sustained over a very long 

period (normally at least 30 years)…a discount rate of 1.5% for costs and 

benefits may be considered by the appraisal committee if it is highly likely 

that, on the basis of the evidence presented, the long-term health benefits 

are likely to be achieved. The appraisal committee will need to be satisfied 

that the introduction of the technology does not commit the NHS to 

significant irrecoverable costs.’ The committee recalled that less than 50% 

of the overall population are likely to have a full response (see 

section 4.10). There was uncertainty about how long response to 

OTL-200 lasts (see section Error! Reference source not found.). It 

noted that OTL-200’s cost is a single cost that could commit the NHS to 

significant irrecoverable costs. But there are also potential ongoing 

irrecoverable costs for patients who have OTL-200 and stabilise in worse 

health states for longer periods. So, it considered that the non-reference 

discount rate of 1.5% was not appropriate for decision making. 

Applying QALY weighting 

4.23 The interim process and methods of the highly specialised technologies 

programme (2017) specifies that a most plausible ICER of below 

£100,000 per quality-adjusted life year (QALY) gained for a highly 

specialised technology is normally considered to be an effective use of 

NHS resources. For a most plausible ICER above £100,000 per QALY 

gained, judgements about the acceptability of the highly specialised 

technology as an effective use of NHS resources must take account of the 

size of the incremental therapeutic improvement. This is revealed through 

the number of additional QALYs gained and by applying a ‘QALY weight’. 

It understood that a weight between 1 and 3 can be applied when the 

QALY gain is between 10 and 30 QALYs. The committee discussed the 
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QALY gains with OTL-200, highlighting that they were highly uncertain 

and varied substantially between subgroups for its most plausible 

scenario (see section 4.24). The exact QALY gains are considered 

commercial in confidence by the company, so cannot be reported here. 

Taking into account the incremental QALY gains with OTL-200, the 

committee concluded that it likely met the criteria for a QALY weight 

between 1 and 3. But the exact weighting was uncertain and depended on 

the distribution of subgroups if pooled (see section 4.21). 

The committee’s preferred assumptions 

4.24 In addition to the assumptions accepted by the company after the first 

committee meeting (see section 4.16), the committee preferred these 

assumptions: 

• using the company’s revised classification for OTL-200 response and 

stabilisation (see section 4.11) 

• including a benefit for cognitive function separate from gross motor 

function in patients having OTL-200 (see section 4.10) 

• using the same progression modifiers as LI for those with EJ who had 

an unstable response to OTL-200 (see section 4.17) 

• including that OTL-200’s effects are likely to be stable over an average 

of 15 years (see section 4.18) 

• including the company’s rescaled utility set (see section 4.20) 

• including a discount rate of 3.5% for costs and benefits (see 

section 4.22). 

Cost-effectiveness estimate 

4.25 The committee considered the cost effectiveness of OTL-200 compared 

with best supportive care. It recognised the limited amount of evidence 

available, especially for the EJ subgroups (see section 4.12), and the 

uncertainty about how long response to OTL-200 lasts (see section Error! 

Reference source not found.). It noted that most individual and pooled 

ICERs using the committee’s preferences (see section 4.24) were outside 

the range NICE normally considers to be a cost-effective use of NHS 
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resources. These ICERs are commercial in confidence to maintain the 

confidentiality of the patient access scheme discount for OTL-200. So, 

they cannot be reported here. The committee concluded that it could not 

recommend OTL-200 as an option for treating MLD (see section 1.1). 

Impact of the technology beyond direct health benefits  

4.26 The committee discussed OTL-200’s effect beyond its direct health 

benefits and the patient experts’ statements. It was aware of the large 

impact of MLD on families, including the emotional effect on carers, 

siblings with the disease and other family members. It also noted the 

substantial financial impact on families, with parents possibly having to 

give up work to provide full-time care and adapt their home. Parents 

explained that OTL-200 had completely changed their experience of 

having children with MLD. This was because some children who have 

treatment remain healthy, are able to live a normal life and attend 

mainstream school and activities. The committee considered that some of 

these aspects were included in the economic analysis. However, it 

recognised that the full effect of benefits beyond direct health benefits had 

not been quantified. The committee considered the uncaptured benefits 

qualitatively in its decision making. 

Other factors 

Equality issues 

4.27 The committee noted the potential equality issue with identifying patients 

with early symptomatic disease. It noted that OTL-200’s marketing 

authorisation states that patients should have treatment ‘before the onset 

of cognitive decline’ (see section Error! Reference source not found.). 

The committee considered the practicality of applying the IQ threshold of 

85 or less for cognitive decline stated in the summary of product 

characteristics. The clinical experts explained that the threshold is there to 

identify a decline in cognitive function because of MLD, rather than to 

establish a strict IQ-based treatment criterion. The committee considered 

that it would be important to ensure that anyone with pre-existing learning 
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difficulties would not be disadvantaged in accessing the technology had it 

been recommended. The clinical experts also noted other equality issues 

about speed of diagnosis that could affect access to early treatment. 

These included family background, socioeconomic status and 

geographical access to services. The committee acknowledged that some 

of these could be equality issues but did not consider that the 

recommendation could resolve any of these issues. 

Innovation 

4.28 The committee acknowledged that OTL-200 is an innovative technology 

and represents a step change in managing MLD. It recalled the patient 

and clinical experts’ statements that the technology is life transforming 

(see section 4.2). It considered that all the health benefits of OTL-200 

were not likely to be captured in the economic model (see section 4.26). 

5 Proposed date for review of guidance 

5.1 NICE proposes that the guidance on this technology is considered for 

review by the guidance executive 3 years after publication of the 

guidance. NICE welcomes comment on this proposed date. The guidance 

executive will decide whether the technology should be reviewed based 

on information gathered by NICE, and in consultation with consultees and 

commentators.  

Paul Arundel  

Vice Chair, Highly Specialised Technologies Evaluation Committee 

July 2021 
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6 Evaluation committee members and NICE project 

team 

Evaluation committee members 

The highly specialised technologies evaluation committee is a standing advisory 

committee of NICE. 

Committee members are asked to declare any interests in the technology to be 

appraised. If it is considered that there is a conflict of interest, the member is 

excluded from participating further in that appraisal. 

The minutes of each evaluation committee meeting, which include the names of the 

members who attended and their declarations of interests, are posted on the NICE 

website. 

NICE project team 

Each highly specialised technology appraisal is assigned to a team consisting of 1 or 

more health technology analysts (who act as technical leads for the appraisal), a 

technical adviser and a project manager. 

Sharlene Ting 

Technical lead 

Adam Brooke 

Technical adviser 

Joanne Ekeledo 

Project manager 

ISBN: [to be added at publication] 
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