Appendix 4 – narrative summaries of the evidence for each of the 11 treatments with 16 indications
Each indication was graded and rated by four reviewers.

Nusinersen for Type I SMA 
All reviewers rated the net health benefit (NHB) of nusinersen to treat Type I (infantile onset) spinal muscular atrophy (SMA) as substantial, based on evidence demonstrating survival and function benefit. Evidence for the therapy was available from one RCT and 14 single arm trial extensions or observational studies involving patients receiving nusinersen. 312 patients were in seven trials solely of Type 1 patients, three studies (n=51) included patients with either Type I or Type II SMA, and four trials (n=503) included patients with Type I, Type II, or Type III SMA. The certainty of evidence was judged high by 2 reviewers and high-to-moderate by 2 reviewers. The overall evidence rating for nusinersen for Type I SMA was A.
The clinical benefit of nusinersen was established versus a sham control since no alternative treatment was identified. Response, measured by the Hammersmith Infant Neurological Examination (HINE) in the ENDEAR trial (N=122), found that motor function was achieved in 51% patients receiving nusinersen versus 0% in the sham control group over 187-280 days [1, 2]. A HINE improvement of 0.4 to 0.7 points is considered clinically meaningful. 28.6% of the 21 patients in a Brazilian before-and-after study achieved some motor milestones or gained at least 3 points on the HINE-2 at 24 months [3].
For event free survival (defined as time to death or permanent ventilation), the hazard ratio (HR) reported in the RCT was 0.53 (EFS of 61% for nusinersen vs. 32% for sham control). The overall survival (OS) HR in the RCT was 0.37 (84% for nusinersen vs. 61% for sham control) with comparative survival data available for up to 56 weeks.  There was insufficient evidence to evaluate the treatment’s curative potential. 
In the SHINE extension study to the ENDEAR RCT, patients treated for up to 280 days with sham treatment and then with nusinersen during the extension study had a decrease in the CHOP-INTEND score from 29.6 to 24.5 at 480 days [4]. A CHOP-INTEND improvement of 3.4 to 4.0 points is considered clinically meaningful [5]. Grade 3 and 4 adverse effects (>30%) were frequent, but less frequent among patients receiving sham treatment [2]. The CHOP-INTEND score for nusinersen was also measured in a series of national before-and-after studies. The score improved across studies by 16.8 (from 27.84 to 44.6) after 120 days of active treatment [4], by 9.8 after 6 months, by 6.7 after 12 months [6], by 14.9 after 307 days [7], by 14.8 after 12 months [8], by 7 (median) after 22 months [9], by 14 after 24 months [3], and by 8.7 after 24 months [6]. One small Japanese cohort study reported no improvement over 6-9 months [10]. 
Nusinersen, SMA Type II/III
The NHB of nusinersen for the treatment for Type II/III SMA was graded as substantial by 2 reviewers and small by 2 reviewers based on evidence demonstrating improved function and health related quality of life (HRQoL). Evidence considered in the rating was derived from two RCTs (CHERISH and EMBRACE) and 11 single arm trial extensions or observational studies. 316 patients were in seven trials solely of Type II/III patients, three studies (n=51) included patients with either Type I or Type II SMA, and four trials (n=503) included patients with Type I, Type II, or Type III SMA. The certainty of evidence was judged high-to-moderate by 2 reviewers and moderate by 2 reviewers. The overall rating of nusinersen for Type II/III SMA was B+.
Clinical benefit was established versus sham controls in the two RCTs since no alternative treatment was identified. Improvement in motor function was measured on the Hammersmith Functional Motor Scale Expanded (HFMSE) and was 4.9 points greater for nusinersen treatment (3.9) than for the sham control (-1.0) in the CHERISH trial, where deterioration was observed over 15 months [11]. An HFMSE improvement of 2-4 points is considered clinically meaningful, although patients and caregivers consider a 1-point increase meaningful [12, 13]. In CHERISH, 57% of nusinersen patients compared to 26% receiving the sham treatment achieved at least a 3-point improvement in HFMSE motor function [11, 14]. The improvement was maintained during the SHINE extension study with nusinersen patients continuing with the treatment achieving HFMSE score of 26.1 at 480 days, compared to a score of 21.2 for patients receiving the sham control in CHERISH and nusinersen in the extension [15]. In a Brazilian before-and-after study, nusinersen improved HFMSE score by a mean of 1.47 points after 12 months and by a mean of 1.60 points after 24 months of treatment, while in the control group the changes were -1.71 points (12 months) and -3.93 points (24 months), demonstrating clinically meaningful differences of 3.18 points (12 months) and 5.53 (24 months) [16]. 
For Type II SMA alone, one registry study and two before-and-after studies reported improvements of 3.75 points for HFMSE with nusinersen from baseline (6 months), 1.9 points (12 months) and an annual increase of 3.25 points/year (based on 4.8 months of treatment) [8, 17, 18]. In a single arm cohort of patients with Type II SMA, the HFSME improvement was 7.2 points after 307 days of nusinersen treatment [7]. 
For Type III SMA alone, one registry study reported an increase for HFSME of 5.4 points/year after 7.5 months of follow-up [8]. In non-comparative studies, the magnitude of the mean treatment effect was judged to be uncertain, and it was assumed that without nusinersen, an HFSME improvement greater than 2 is highly unlikely, as comparative studies demonstrated deterioration without active treatment. 
Outcomes were also measured using change in the Revised Upper Limb Module (RULM) in the CHERISH trial. The RULM improvement was 3.7 points greater for nusinersen patients than for those receiving the sham control (4.2 versus 0.5) over 15 months [11]. A 2-point RULM improvement was considered clinically meaningful [19]. The improvement was maintained during the SHINE extension study, suggesting that longer treatment with nusinersen does not change the magnitude of the effect: the RULM score was 25.4 at 480 days among patients who received nusinersen in the trial and the extension, compared to 22.7 for patients who had received sham treatment prior to nusinersen in the extension study [15]. For Type II SMA alone, one registry study and two before-and-after studies reported that nusinersen treatment improved the RULM score by 2 points per year (at 4.8 months of follow-up), 4.3 points (at 307 days), and by 1.59 points (at 12 months) [8] [7, 18]. In these non-comparative studies, the magnitude of the mean treatment effect was judged to be uncertain, and it was assumed that without nusinersen any improvement greater than 0.5 points is highly unlikely based on comparative evidence. 
The CHOP-INTEND score increased with nusinersen treatment by 4 points at 6 months in one before-and-after study [17] and, in a second before and after study, by 2.37 points at 12 months and by 3.42 at 24 months [16]. Clinically meaningful differences for CHOP-INTEND in Type II/III SMA have not been reported, and the change was judged to be uncertain, but considering the baseline score of 32.27 and standard deviation (SD) of 5.78, it was noted that the improvement was less than 1 SD of baseline score [16]. 
The change in the six-minute walk test (6MWT) was reported for Type III SMA only in a before-and-after study. Nusinersen patients experienced an increase of 33.9 meters at day 307 [7]. A clinically meaningful difference for 6MWT had been estimated as 30 minutes [20] or to range from 48 to 72 meters in later-onset SMA [21]. 
Data on the effects of nusinersen on forced vital capacity (FVC) were identified from three studies. A German before-and-after study found no significant change from baseline in FVC at day 300 [22]. A French before-and-after study found significant differences in favour of nusinersen compared to historical controls for FVC % predicted for both Type II SMA (p=0.029) and Type III SMA (p=0.018)[23].  An Australian before-and-after study reported that nusinersen stabilised FVC with the z-score changing from -0.5 per annum to +0.002 for Type II SMA [24, 25]. The change was not statistically significant (from -0.4 to -0.001) for Type III SMA [24, 25]. 
HR-QoL was reported using two scales in the CHERISH RCT: the Assessment of Caregiver Experience with Neuromuscular Disease (ACEND) and the Pediatric Quality of Life Inventory (PedsQL). The impact on caregivers measured by ACEND was reduced at months 6 and 15 months for 3 of 7 domains (feeding/grooming/dressing, transfer, and mobility) in the nusinersen group, while the impact on caregivers of patients receiving sham treatment was increased in these domains at both assessment points [26]. In the SHINE extension study, the change in ACEND was evaluated at day 1170 with mean changes from baseline in feeding/grooming/dressing (10.3), sitting/playing (1.1), transfers (3.5), mobility (5.0), and finance (0.7) [27]. A clinically meaningful difference for ACEND has not been established. For PedsQL, the mean difference from baseline for nusinersen vs. sham in CHERISH was 5.0 for the parent assessment at 15 months [26]. In the SHINE extension study, the PedsQL generic total score mean change from baseline to day 1170 was 2.3 for patients who received nusinersen in the trial and the extension, and the PedsQL NM score change was ‐0.2 [27]. A change of 4.5 is considered clinically meaningful for the PedsQL generic score, but the value for PedsQL NM has not been established [28]. 

Nusinersen, Presymptomatic SMA
The NHB of nusinersen in the treatment for Type II/III SMA was graded as comparable by 2 reviewers and small by 2 reviewers based on evidence from one single arm open label trial (NURTURE) of 25 patients. The certainty of evidence was judged low to moderate by two reviewers, moderate by one reviewer and high to moderate by one reviewer. The overall rating of nusinersen in presymptomatic SMA was C+.
NURTURE demonstrated benefits in terms of survival, time to respiratory intervention, achievement of developmental milestones and improvement in motor function. After a median 34 months of follow-up, all children were alive, and none required permanent ventilation [29]. The study had no comparator group, but natural history data was considered relevant evidence. Individuals with Type I SMA (the expected phenotype for approximately half of the enrolled cohort based on SMN2 copy number) die or require permanent ventilation at a median age of 13.5 months [30]. In the NURTURE trial, all the infants achieved the World Health Organization (WHO) milestone of sitting without support, 92% of those with two SMN2 copies achieved walking with assistance (100% with three SMN2 copies), and 88% were walking independently (100% with three SMN2 copies) [30]. HINE-2 total scores increased from 2.7 to 23.9 by day 778 for infants with two SMN2 copies and from 3.2 to 26.0 for those with three SMN2 copies [30]. A score of more than 1 point for any given HINE-2 milestone is highly unlikely in untreated patients with SMA type I [31] which suggests the NURTURE results are likely to be clinically meaningful. 
The CHOP-INTEND total score changed during the same period from 47.0 to 62.1 for infants with two SMN2 copies and from 51.9 to 63.4 for those with three SMN2 copies. Comparative data was not collected in NURTURE, but natural history results were identified. These were not consistent with the NURTURE outcomes [32] since the CHOP-INTEND scores from NURTURE exceeded those observed in a natural history cohort of symptomatic infants with SMA, who experienced a mean decline of 10.71 points over 6 to 12 months [33]. 

Dinutuximab beta for high-risk neuroblastoma, maintenance
The NHB of dinutuximab beta for the maintenance treatment of high-risk neuroblastoma was graded as substantial by all four reviewers based on evidence from one RCT with three randomisations and one non-contemporaneous (historical) arm with N=1,280 patients studied in total. All four reviewers judged the certainty of evidence to be high. The overall rating of dinutuximab beta for high-risk neuroblastoma maintenance treatment was A.
The study showed event free survival benefit. Five-year EFS with dinutuximab beta and isotretinoin was 57% compared to 42% with isotretinoin alone, representing a 35.7% relative improvement. The 5-year EFS HR for patients treated with dinutuximab beta was 1.75 (reciprocal of 0.57) and 1.5 (0.67 as reciprocal) in two different analyses [34] [35]. At 3 years, EFS was 60% for dinutuximab beta with IL-2 and 56% for dinutuximab beta without IL-2 for patients treated with short-term infusion and 56% and 64% for long-term infusion, respectively, with no differences between the two randomisation groups [36, 37]. Overall survival at 5 years was 64% for dinutuximab beta plus isotretinoin compared to 50% for isotretinoin alone (HR=0.70) [38].  The HR was reported to be 0.63 (reciprocal of 1.60) in a second analysis [35].  According to ESMO criteria, a greater than 5% survival benefit at ≥ 3 years follow-up is of highest magnitude (Grade A). According to ASCO recommendation, 20% or more relative improvement in overall survival (i.e., HR ≤ 0.8) is considered a clinically meaningful benefit [39, 40]. 

Dinutuximab beta for relapsed/refractory high-risk neuroblastoma
The NHB of dinutuximab beta for relapsed/refractory high-risk neuroblastoma was graded as substantial by 1 reviewer and small by 3 reviewers based on evidence of survival benefit from two single-arm studies [41, 42], one with historical controls (N=128), and a pooled analysis of trial data. The certainty of evidence was judged moderate by 1 reviewer, high-to-moderate by 2 reviewers and high by 1 reviewer. The overall rating of dinutuximab beta for the treatment of relapsed/refractory high-risk neuroblastoma was B+.
At 2 years, the OS was 69% for patients receiving dinutuximab beta with IL-2 and isotretinoin compared to 30% in the historical control without immunotherapy [43]. In a pooled analysis of clinical trial data, 3-year OS was 50% for patients receiving dinutuximab beta compared to 24% and 28% in two historical control groups [44]. The OS HRs for patients receiving dinutuximab beta were 0.43 and 0.56 versus two different historical control groups [38, 44]. According to ASCO recommendations, 20% or more relative improvement in overall survival (HR≤0.8) is considered a clinically meaningful benefit [40]. 

Tisagenlecleucel for relapsed/refractory B-cell acute lymphoblastic leukaemia 
[bookmark: _Hlk98854189]The NHB of tisagenlecleucel for the treatment of relapsed/refractory B-cell acute lymphoblastic leukaemia (ALL) was rated as substantial by 3 reviewers and small by 1 reviewer based on evidence from five single arm studies (N=550 patients enrolled), 2 retrospective studies (N=266 patients) and 1 extension study (N=73 patients). The studies showed benefits for disease remission, survival and HR-QoL. The certainty of evidence was judged moderate by 1 reviewer and high-to-moderate by 3 reviewers. The overall rating of tisagenlecleucel for the treatment of relapsed/refractory B-cell ALL was B+.
Overall remission, defined as complete remission (CR) or complete remission with incomplete count recovery (CRi), was reported in 6 studies at various timepoints after infusion as 95% (at 1 month or 28 days), 81% (at 3 months, lasting for at least 28 days), 85%(at 3 months), 95% (at 90 days), 91% (at 6 months), and 69% (lasting for at least 28 days during 6 months after infusion) [45, 46] [47] [42] [41] [48]. CR at 1 month was reported as 95% [49]. The magnitude of a clinically meaningful remission rate was not established, but the reported overall remission rates were considered by study authors to be clinically meaningful. In this assessment of comparative NHB it was assumed that without tisagenlecleucel, the remission rate of the disease would be unlikely to exceed 20%, based on evidence from historical treatments [42]. 
EFS was variously reported to be between 55% and 74% at 6 months (3 studies), between 51% and 68.2% (3 studies) at 12 months, and 58% at 18 months [45-47, 49, 50]. The EFS for a potential comparator was not identified for a population that included patients with multiple relapses. We judged comparative NHB based on an analysis adjusted for baseline characteristics finding that tisagenlecleucel prolonged OS compared with blinatumomab (HR=0.32), clofarabine monotherapy (HR=0.24), clofarabine combination regimens (HR=0.26), and two salvage therapies (HR=0.15 and 0.27) [51]. According to ASCO recommendations, a 20% or greater relative improvement in OS (HR≤0.8) is considered a clinically meaningful benefit [40]. 
HR-QoL was assessed using the PedsQL instrument and the EQ-5D questionnaire. For patients who responded to treatment, the mean change from baseline in the PedsQL total score was 13.5 at 3 months, 16.9 at six months and 27.2 at 12 months [47]. The mean change from baseline in the EQ-5D VAS score was 16.5 (3 months), 15.9 (six months) and 24.7 (12 months). This was considered a clinically meaningful improvement. 

Cannabidiol for Dravet syndrome
The NHB of cannabidiol to treat Dravet syndrome was graded as substantial by 3 reviewers and small by 1 reviewer based on evidence on seizure frequency, caregiver assessment and HR-QoL benefit. Evidence considered in the rating was available from 2 RCTs (N=318 patients), 1 trial extension (N=315), 1 expanded access programme, 2 retrospective reviews of before-and-after data (N=15 patients) and a meta-analysis of the RCT data. The certainty of evidence was judged high-to-moderate by 2 reviewers and moderate by 2 reviewers. The overall rating of cannabidiol for the treatment of Dravet syndrome was B+.
In one RCT, cannabidiol reduced adjusted convulsive seizure frequency from baseline by 22.8% over 14 weeks with 43% of cannabidiol patients achieving at least a 50% reduction in convulsive seizure frequency compared with 27% of patients who received placebo [52]. In the second RCT, the reduction in convulsive seizure frequency versus placebo was 29.8% for the CBD20 dose group and 25.7% for the CBD10 dose group [53]. A reduction of at least 50% in convulsive seizures was reported for 49.3% of patients who received CBD20, 43.9% of patients who received CBD10 and 26.2% of patients who received a placebo [53]. In the extension study, the change from baseline in 12-week periods over 156 weeks ranged from 45% to 73% for convulsive seizures and from 49 to 80% for total seizures [54]. After a mean of 9.4 months of treatment in a UK retrospective review of before-and-after data (N=5), 20% of children with Dravet syndrome had a reduction in seizure frequency of more than 75%, 40% had reductions of between 30% to 75%, and 40% showed no improvement [55]. In a Korean retrospective review of before-and-after data for 10 patients, at 3 months, 10% of patients were seizure-free, 20% had a reduction in seizure frequency of more than 50%, and 60% had no change [56]. At 6 months, none of the patients were seizure-free and 20% had a reduction of more than 50%. A 50% reduction in seizure frequency is conventionally considered to be the cut-off for a clinically meaningful change, although a threshold of 44% has also been proposed [57] [58]. 
In one RCT, there was a -1.0 median difference in change from baseline in favour of cannabidiol versus placebo in the Caregiver Global Impression of Change (CGI-C) scale. On the CGI-C scale “much improved or better” change is considered clinically meaningful [57]. In the second RCT, the change in CGI-C in favour of cannabidiol was reported as odds ratios of 2.02 (CBD20) and 2.93 (CBD10) compared to placebo [53]. The absolute change in the cannabidiol and placebo arms was not reported and therefore its clinical meaningfulness could not be judged. It was, however, reported that patients were more likely to be “much improved” or “very much improved” in the cannabidiol arms of this trial compared to placebo: 36% (CBD20), 32% (CBD10) and 14% (placebo) [53]. 
In one RCT, the change from baseline for CBD20 versus placebo was reported to be -0.4 on the sleep disruption score (NRS scale), 1.5 on the Epworth Sleepiness Scale, 1.5 for the Quality of Life in Childhood Epilepsy score and -2.6 in the Vineland-II score [52]. In a second trial, the changes from baseline versus placebo were 0.0 (CBD10) and -0.1 (CBD20) for sleep disruption, -0.55 (CBD10) and 0.74 (CBD20) for the Epworth Sleepiness Scale, 3.8 (CBD10) and 1.8 (CBD20) for the Quality of Life in Childhood Epilepsy score and -0.4 (CBD10) and 0.0 (CBD20) for Vineland-II score [53]. None of the HR-QoL changes were statistically significant, but trends were still considered in the assessment of magnitude, and lack of significance was factored into the certainty assessment.

Cannabidiol for Lennox-Gastaut syndrome
The NHB of cannabidiol in the treatment of Lennox-Gastaut syndrome was graded as substantial by 3 reviewers and small by 1 reviewer based on evidence on seizure frequency, caregiver assessment and HR-QoL benefit. Evidence considered in the rating was available from 2 RCTs (N=396 patients), 1 single-arm trial extension (N=171), an expanded access programme study, 2 retrospective reviews of before and after data (N=43), a post-hoc analysis of the RCT data and a meta-analysis of the RCT data. Certainty of evidence was judged high-to-moderate by 2 reviewers and moderate by 2 reviewers. The overall rating of cannabidiol for the treatment of Lennox-Gastaut syndrome was B+.
In one RCT, the median difference in the reduction in drop seizures during 28-day periods was 21.6% for CBD20 vs. placebo, and 19.2% for CBD10 vs. placebo over 14 weeks of treatment [59]. In the second RCT, the median difference for CBD20 versus placebo was -17.21% over monthly periods during 14 weeks of treatment [60]. In the extension study (including both DS and LGS patients), the change from baseline in 12-week windows over 156 weeks ranged from 48% to 71% for convulsive seizures and from 48% to 68% for total seizures [61].  In a retrospective analysis of a before and after study of 9 patients, after a mean 9.4 months of treatment, a reduction of more than 75% of seizure frequency was seen in 33.33% of patients, between 30% to 75% reduction in 44.4% of patients and no improvement in 22.2% of patients [55]. In a Korean retrospective analysis of a before-and-after data for 34 patients, at 3 months, 23.5% of patients receiving cannabidiol were seizure-free, 8.8% had a reduction in seizure frequency of more than 50%, and 20.6% showed a reduction in seizure frequency of less than 50% [56]. At 6 months, 11.8% of patients were seizure-free, 8.8% had a reduction of more than 50%, and 8.8% showed a reduction of less than 50% [56].  In one RCT, 39% patients in the CBD20 group, 36% in the CBD10 group, and 14% in the placebo group had at least a 50% reduction from baseline in drop-seizure frequency during the treatment period [59]. In the second RCT, 44% of patients using CBD20 had a reduction in drop seizure frequency of 50% or more compared with 24% in the placebo group [60]. A 50% reduction in seizure frequency is conventionally considered to be the cut-off for a clinically meaningful change [58].
Reported as an odds ratio, the change in CGI-C in favour of cannabidiol was 1.83 (CBD20) and 2.57 (CBD10) in one RCT and 2.54 (CBD20) in a second RCT [59] [60]. The absolute change in the cannabidiol and placebo arms was not reported and therefore its clinical meaningfulness could not be judged. On the CGI-C scale a “much improved or better” change is considered clinically meaningful. In one RCT, patients were more likely to be “much improved” or “very much improved” in the cannabidiol arms (28% for CBD20 and 31.5% for CBD10) compared to the placebo arm (12%) [59]. In a second RCT, 35% of patients receiving CBD20 and 17% of patients receiving placebo were “very much improved” [60]. The changes from baseline versus placebo on HR-QoL measures were for CBD10 and CBD20 arms, respectively: Sleep disruption: -0.8 and –0.3; Epworth Sleepiness Scale: 0.09 and 0.01; Quality of Life in Childhood Epilepsy score: 1.6 and -5.1; Vineland-II score: 0.5 and 0.1 [59]. None of the HR-QoL changes were statistically significant, but trends were still considered in the assessment of magnitude, and lack of significance was factored into the certainty assessment.

Metreleptin, congenital generalised lipodystrophy (LD) (Berardinelli-Seip syndrome) or acquired generalised LD (Lawrence syndrome)
The NHB of metreleptin in congenital or acquired generalised LD was graded as small by 2 reviewers and comparable by 2 reviewers based on evidence of improved control of glycaemia and serum triglycerides (TG). Evidence considered in the rating was available from 1 single-arm trial with a long-term extension (N=66 patients) and 2 observational studies (N=37). Certainty of evidence was judged as high-to-moderate by 1 reviewer and moderate by 3 reviewers. The overall rating of metreleptin in the generalised LD population was C+.
The mean change from baseline in HbA1c in the three studies was -1.2% and -1.9% over 12 months in the observational studies and -2.2% over 12 months in the larger single arm trial [62] [63] [64]. The mean change from baseline in fasting TGs in the same three studies over 12 months was -26.9%, and -53% (observational studies) and -32.1% (single arm trial) [62-64]. In the single arm trial, 80% of patients experienced ≥1% decrease in HbA1c or ≥30% decrease in fasting serum TG, while 66% had ≥2% decrease in HbA1c or ≥40% decrease in fasting serum TG [62]. In one observational study, TG ≤200 mg/dL was achieved by 50% of patients (compared to 5% at baseline) and HbA1c ≤7% was achieved by 57% (compared to 22% at baseline) [63]. A minimum clinical response was defined by the European Medicines Agency (EMA) and is listed in the Summary of Product Characteristics (SmPC) as at least a 0.5% HbA1c reduction and/or 15% reduction in triglycerides (TGs) [62]. Comparator data have not been identified, and the magnitude of treatment effect was judged based on the natural history of disease, whereby the severity of disease in inadequately treated generalised LD patients worsens over time [62]. 

Metreleptin, acquired partial LD (Barraquer-Simons syndrome)
The NHB of metreleptin in acquired partial LD was graded as small by 1 reviewer and comparable by 3 reviewers based on evidence of improved control of glycaemia and serum TGs. Evidence considered in the rating was available from 1 single-arm trial with long-term extension (N=41) and 2 observational studies with 57 patients. Certainty of evidence was judged low-to-moderate by 1 reviewer and low by 3 reviewers. The overall rating of metreleptin for patients with acquired partial LD was I (insufficient).
The mean change from baseline in HbA1c over twelve months was -0.4% and -0.5% in the small observational studies and -0.6% in the single arm trial [62] [63] [64]. The mean change in fasting TGs over twelve months was -8.7% and -21.5% in the small observational studies and -20.8% in the single arm trial [62] [63] [64]. 68% of patients in the single arm trial experienced ≥1% decrease in HbA1c or ≥30% decrease in fasting serum TG, while 43% had ≥2% decrease in HbA1c or ≥40% decrease in fasting serum TG [62]. In one observational study, TG ≤200 mg/dL was achieved by 52% of patients (compared to 29% at baseline) and HbA1c ≤7% was unchanged from the 32% at baseline [63]. A minimum clinical response was defined by the European Medicines Agency (EMA) and described in the SmPC as at least a 0.5% HbA1c reduction and/or 15% reduction in TGs [62]. Comparator data have not been identified, and the magnitude of treatment effect was judged based on the natural history of disease, whereby the severity of disease in inadequately treated acquired partial LD patients worsens over time [62]. 

Burosumab in X-linked hypophosphatemia
The NHB of burosumab in X-linked hypophosphatemia was graded as small by 3 reviewers and comparable by 1 reviewer based on evidence for improvements in rickets severity, growth, motor function and HR-QoL. Evidence considered in the rating was available from 2 RCTs (N=113), one single-arm trial (N=13) and 1 observational study (N=7). Certainty of evidence was judged high-to-moderate by 2 reviewers and moderate by 2 reviewers. The overall rating of burosumab for the treatment of X-linked hypophosphatemia was B+.
In one RCT, the mean Radiographic Global Impression of Change (RGI-C) score, measuring severity of rickets, at week 64 following treatment with burosumab was greater by 2.1 compared to treatment with phosphate >40 mg/kg (1.0), phosphate <=40 mg/kg (1.0), alfacalcidol >60 ng/kg or calcitriol >30 ng/kg (1.5), or alfacalcidol >60 ng/kg or calcitriol >30 ng/kg (0.7) [65] [66] [67]. In a single arm study, the RGI-C score improved by 2.2 over 64 and 160 months [68]. For the RGI-C, scores of +1 indicate minimal healing, +2 indicates substantial healing and +3 indicates complete/near complete healing [69]. 
In one RCT, the improvement in lower limb deformity with burosumab (+1.3) was greater than for the comparators (variously +0.3, +0.3, +0.4, +0.2) [66] [67]. 
Changes in the Rickets Severity Score (RSS) reported in various single arm studies of burosumab were -1.1 (for burosumab twice weekly measured at week 40), -1.86 (12 months), -2.0 (week 64) and -1.9 (week 160) (some figures calculated by the authors) [70] [71] [68, 69, 72, 73]. RSS scores ≥1.5 are associated with more severe clinical features and changes of this magnitude was considered clinically meaningful [69]. 
Fasting serum phosphorus concentration increased by 0.29 mmol/L (weeks 40 and 64) for patients receiving burosumab in one RCT and by 0.06 mmol/L (week 40) and 0.07mmol/L (week 64) for those receiving conventional therapy [65]. In a single arm study, serum phosphorus increased for patients receiving burosumab by 0.9 mmol/L (at 64 weeks and 160 weeks) (some figures calculated by the authors) [73]. Changes of <0.5 mg/dL (0.16 mmol/L) were used as a criterion for dose adjustment in the trial, hence we considered it a clinically meaningful change [70]. In one RCT, burosumab was associated with improvement in length/height, with a 0.14 greater increase in Z-score at week 64 than conventional therapy and in a small before and after study length/height increased by 7 cm (5.8%) over twelve months from baseline [65, 72]. In the RCT, patients receiving burosumab also demonstrated 7% greater improvement in 6MWT than the conventional therapy, but no values to assess clinical meaningfulness were identified [65]. 
In one RCT, the PROMIS Pain Interference score improved by -5.02 (week 40) and -2.26 (week 64) compared to conventional therapy [66] [67]. The improvement in patients receiving burosumab, as well as differences in improvement versus conventional therapy met the criterion for minimal important difference of 2.5 [74]. The improvement in Physical Function Mobility scores was +2.68 (week 40) and +1.90 (week 64), and the improvement in Fatigue scores was -3.25 (week 40) and -1.08 (week 64), for which the criterion for difference versus the comparator was not met. 
The improvement with burosumab compared to conventional therapy using the SF-10 Health Survey for Children (physical health scores) was +4.33 (week 40) and +5.49 (week 64), although the differences were not statistically significant and were not assessed for clinical meaningfulness. 

Vestronidase alfa in mucopolysaccharidosis VII
[bookmark: _Hlk98935704]The NHB of vestronidase alfa for the treatment of mucopolysaccharidosis VII was rated as small by 1 reviewer and comparable by 3 reviewers based on evidence on urinary glycosaminoglycans (uGAG) excretion, clinical morbidities, motor function and HR-QoL. Evidence considered in the rating was available from 1 crossover placebo-controlled trial (N=12) with a single-arm trial extension (N=12) and 1 single arm trial (N=8). Certainty of evidence was judged to be low by all four reviewers. The overall rating of vestronidase alfa for the treatment of mucopolysaccharidosis VII was I (insufficient).
The cross-over trial found a mean reduction from baseline in uGAG dermatan sulfate excretion with vestronidase alfa treatment at 24 weeks, with uGAG dermatan sulfate levels reduced by 64.8% and a reduction in chondroitin sulfate of 70.6 % [75]. All patients in the trial were responders, achieving ≥ 50% reduction from baseline in uGAG [76]. At 48 weeks in the extension study the reduction in uGAG following treatment with vestronidase alfa was -58%, and in the single arm study was 61% [77, 78]. The change in uGAGs was rapid, consistent, and sustained. Even though a clinical meaningfulness threshold was not established, it was understood that this change had meaningful clinical implications based on critical importance of the metabolite in disease pathogenesis and for the mechanism of action. The Multi-Domain Responder Index (MDRI) reported in the cross-over trial showed a mean change of 0.5 at week 24, with 83.3% of patients achieving clinically meaningful improvement (of at least 1) in at least one of the 6 MDRI clinical domains (6MWT, FVCl, shoulder flexion, visual acuity, and Bruininks-Oseretsky Test of Motor Proficiency (BOT-2)) [75]. At week 48, the mean MDRI change was 0.9 in the extension study [78]. We assumed that without replacement therapy with vestronidase alfa any improvement is unlikely. 75% of patients improved over baseline in fatigue at some point during the study [75]. At week 24, the mean change from baseline in the Fatigue Total Score (PedsQL) was 3.4. A change of 10 points is considered a minimal important difference [76]. In the small phase II study, mean growth velocity increased from 5.06 cm/year in the 2 years before treatment to 6.84 cm/year following treatment, but comparative natural history data showing growth velocity in untreated patients were not identified [79].

Velmanase alfa for alpha-mannosidosis
The NHB of velmanase alfa for the treatment of alpha-mannosidosis was graded as small by 1 reviewer and comparable by 3 reviewers based on evidence relating to serum oligosaccharides, clinical function, motor function and HR-QoL. Evidence considered in the rating was available from 1 RCT (N=25) and 1 integrated observational data analysis (N=33). Certainty of evidence was judged low by 2 reviewers, low-to-moderate by 1 reviewer and moderate by 1 reviewer. The overall rating of velmanase alfa for the treatment of alpha-mannosidosis was C+.
In the RCT, the mean change in serum oligosaccharides from baseline to 52 weeks for patients treated with velmanase alfa compared to placebo was -70.5% (-3.50 μmol/L) with 4 μmol/L considered a minimal clinically important difference [80, 81]. In the single arm extension study to the RCT, the change in the velmanase alfa arm was -77.6% at 52 weeks and -62.76% at 48 months [80] [81]. The 3-min stair climb test (3MSCT) changed by -1.1% for patients receiving velmanase alfa (3% more than for patients receiving the placebo) at 52 weeks in the RCT and by 13.77% (6.38 steps/min) in the single arm extension at 48 months with ≥7 steps/min considered a minimal clinically important difference [80, 81]. Patients receiving velmanase alfa experienced a 3.7m change in 6MWT (7.3m or 1.9% more compared to patients receiving the placebo) at 52 weeks in the RCT, and a 69.7% change from baseline at 48 months, with ≥30m considered to represent a minimal clinically important difference [80] [81]. In the RCT, a change of 8.2 in FVC % predicted was reported for patients receiving velmanase alfa (8.4% more than for those receiving placebo) at 52 weeks and in the extension study a mean absolute change of 8.1 was reported at 48 months [80] [81]. For FVC, an absolute change of ≥30% is considered a minimal clinically important difference [81]. 
Various outcomes for quality of life are reported from a single arm study of 33 people treated with velmanase alfa. The Childhood Health Assessment Questionnaire Disability Index (CHAQ-DI) changed from baseline to 12 months by -0.10 and from baseline to last observation by -0.13 [81]. A change of 13 or more is considered a minimal clinically important difference in CHAQ-DI [82] [83]. The CHAQ VAS Pain score changed by 0.148 at 12 months and by -0.173 at last observation [81, 83]. The corresponding mean percentage change was 3.697% and -17.0%. In the paediatric group, however, the change at 12 months was -13.7% and at last observation was -0.4%. The minimal clinically important improvement for the score was defined as ≥8.2% [84]. The EQ-5D-5L change from baseline was 0.0346 (6.932%) at 12 months and 0.050 (11.23%) at last observation [83]. Pediatric EQ-5D-5L health index values changed from baseline to 12 months by -0.513% (8.538%) and increased to last observation by 17.49% (28.27) [83]. The minimal clinically important difference for EQ-5D-5L was estimated to be 0.05 to 0.08 [85]. The change in EQ-5D-5L VAS for Best Health mean score at last observation was 3.3 [83]. Disease specific clinically meaningful values of change for the EQ-5D-5L VAS have not been identified. 

Glibenclamide oral suspension for neonatal diabetes mellitus
The NHB of glibenclamide in the treatment of neonatal diabetes mellitus was graded as small by 2 reviewers and comparable by 2 reviewers based on evidence on withdrawal of insulin therapy and control of glycaemia. Evidence considered in the rating was available from 4 single-arm prospective studies (N=158). Certainty of evidence was judged moderate by 2 reviewers and high-to-moderate by 2 reviewers. The overall rating of glibenclamide oral suspension for neonatal diabetes mellitus was C+.
In three studies, 90% of patients successfully discontinued insulin after receiving glibenclamide (glyburide) over 12 months, 100% over 18 months and 93% over 10 years [86] [87] [88]. The mean reduction in HbA1c with glibenclamide was 1.7% by 12 weeks, 1.55% by 18 months, 2.2% over 1 year (calculated by the authors) and 1.7% at last follow-up over 10 years (calculated by the authors) [87] [88]. No comparative evidence has been identified, however, according to the EMA “although only uncontrolled data are available, the consistent effects on HbA1c across studies and the magnitude of the observed reduction are considered sufficient to conclude on a favourable metabolic effect in the short-term” [89].  

Chenodeoxycholic acid for cerebrotendinous xanthomatosis
The NHB of chenodeoxycholic acid (CDCA) in cerebrotendinous xanthomatosis (CTX) was graded as comparable by all four reviewers based on evidence relating to levels of cholestanol and improvements in clinical symptoms. Evidence considered in the rating was available from 5 single-arm retrospective studies (N=183). Certainty of evidence was judged low by 3 reviewers and low-to-moderate by 1 reviewer. The overall rating of CDCA for the treatment of CTX was I (insufficient).
In one study, mean plasma cholestanol decreased by 26 mg/L (23.1%) to 6mg/L with CDCA therapy after a mean 8 years of follow-up [90]. The normal range of plasma cholestanol is considered <5.0 mg/L. Levels of cholestanol in the cerebrospinal fluid and plasma of untreated CTX patients were found to be about 20-fold higher than in patients treated with CDCA [91]. In another study, with 5-year follow-up, cholestanol levels decreased with CDCA treatment from 62 to 9 μmol/L within a few months and in two further studies cholestanol levels decreased significantly with CDCA over 10 years from 76.5 and 87.8 μmol/L to approximately 70 μmol/L, with 7-11 μmol/L considered normal range [92-94]. 
In one study, an improvement in clinical symptoms was observed in 57% of CDCA treated patients with deterioration in 20% over a mean 8 years of follow-up [90]. The Expanded Disability Status Scale (EDSS) in one study worsened in 3 (25%) patients, improved in 3 (25%) patients, and remained stable in 6 (50%) over 5 years, with the score improving from 2.5 to 1.9 [92]. The EDSS clinically important difference (established for multiple sclerosis) is 1.0 point when the score is between 0 and 5.5, and 0.5 when the score is between 5.5 and 8.5, as established for multiple sclerosis [95] [96]. In other studies, EDSS scores improved in 23%, stabilised in 54% and deteriorated in 23% (with a median 0.0 change from baseline) in The Netherlands, and improved in 4%, stabilised in 46% and deteriorated in 50% (median 0.5 change from baseline) in Italy [93]. Over a median of 8 years, in one study, EDSS scores and Modified Rankin Scale (mRS) scores improved in all patients aged under 24 years [97]. In two other studies, mRS scores improved in 15% of patients, stabilised in 69% patients and deteriorated in 15% over 9 years (median 0.0 change from baseline) in The Netherlands and remained unchanged in 62% of patients in Italy (median 0.0 change from baseline) [93]. A single point change in mRS can be considered clinically meaningful in stroke [98]. In one study, the Scale for the Assessment and Rating of Ataxia (ranging from 0 to 40) improved from 5.3 to 2.0, with scores between 1.1 to 1.5 considered a clinically meaningful change [92, 99]. 

Cerliponase Alfa in CLN2 disease
The NHB of cerliponase alfa in CLN2 disease was rated to be small by 2 reviewers and comparable by 2 reviewers based on evidence on improvements in motor and language function and HR-QoL. Evidence considered in the rating was available from 2 single-arm prospective studies and one study extension (N=37). Certainty of evidence was judged moderate by 2, high-to-moderate by 1 and low-to-moderate by 1 reviewer. The overall rating for cerliponase alfa in CLN2 disease was C+.
The time to 2-point decline in motor and language domains of the CLN2 Clinical Rating Scale in patients who received cerliponase alfa was not reached whereas historical controls reached 2-point decline in 345 days [100]. The HR for a 2-point decline in combined motor–language score versus a historical control was 0.08 [101]. The responder rate (no change or improvement in motor–language score) was 87% of treated patients at week 48 and 100% vs. 43% (historical control) at week 96 (difference 57%, p<0.0001). In the 190-203 study, the primary outcome was rate of decline in motor and language domains of the CLN2 Clinical Rating Scale [102].  The mean (SD) rate of decline was 0.14 points for treated children and 1.24 points for controls (mean difference: 1.10)[100]. The minimal clinically important difference is a decrease of one point [103]. In pre- versus post-treatment analysis, the motor-language score remained stable in 11 patients (treatment duration 11-43 months), improved in 1 patient by 1 point (in the motor domain) after 13 months of treatment, and declined in 2 patients by 1 point (in the motor domain) after 15 and 58 months of treatment.
Safety was assessed in terms of the frequency of adverse events of at least Grade 3 for all the indications. In no cases did it affect the NHB to impact the overall rating.
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