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INTRODUCTION
Assessment and rating of evidence involves evaluation of magnitude of the treatment benefit (efficacy and safety), as
well as the degree of uncertainty in the estimate in the context of licensed indication.

The evidence base for this assessment is often limited for therapies in orphan indications due to the nature of the
conditions and challenges in clinical development, which are of particular relevance in paediatric indications.

Although limitations of evidence in orphan therapies and the associated uncertainty are widely acknowledged in clinical
decision making and accepted by payers, the factors contributing to uncertainty and its variation across therapies
warrants comparative analysis.

Despite existence of numerous frameworks for the evaluation and rating of evidence, none have been identified to be
specifically designed for addressing both clinical benefit and uncertainty in orphan therapies.

We aimed to explore uncertainty, focusing on clinical outcomes in the treatment of paediatric rare diseases to inform
clinical and payer decision making.
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METHODS
Systemic therapies with EMA orphan medicinal product designation licensed for paediatric indications between January
2017 and March 2020 were identified using OrphaNet and EMA databases.

Evidence on efficacy and safety of each recognized orphan therapy was based on the EMA European Public Assessment
Reports and published literature and conference presentations.

For all therapies included in our analysis PubMed, Cochrane and Clinical Key databases were searched systematically
using ([Therapy] AND [Indication]) search strings. Results were limited to phase II, III or IV clinical trials published
between January 2015 and March 2020.

For the conference presentations, we manually identified leading international, European and American congresses on
rare diseases and the specific therapy areas appropriate for the therapies under consideration. We reviewed the abstracts
for each of those conferences between January 2015 and March 2020.

Subgroup analyses specific to indications, retrospective analyses, real-world studies and meta-analyses were considered
for inclusion, while phase I data, preclinical research and case reports were excluded.

We extracted clinical data on each therapy under the PICOS headings: population (where the approved indication was
not restricted to children, we focused on clinical trials including patients ≤18 years), intervention, comparator (as used in
clinical trials), outcomes (primary efficacy outcomes, clinically relevant secondary efficacy outcomes, and safety) and
study design.

Benefit-risk and degree of uncertainty associated with each therapy were rated using Evidence Rating Matrix for
Comparative Clinical Effectiveness developed by the Institute for Clinical and Economic Review (ICER). The ICER
Matrix captures the magnitude of the difference between a therapeutic agent and its comparator in terms of Comparative
Net Health Benefit, which is the balance between clinical benefits and risks or adverse effects as negative, comparable,
small or substantial. The level of certainty in the estimate of the Comparative Net Health Benefit is defined in the ICER
Matrix is as low, moderate or high.

Magnitude of comparative Net Health Benefit (NHB) was assessed using the ESMO-Magnitude of Clinical Benefit
Scale for anti-cancer therapies, separately for likely curative and likely non-curative therapies. For other therapies the
magnitude of the treatment effects was considered along with frequency of Grade 3 and 4 adverse events with 30% cut-
off.

Uncertainty was assessed based the strength of evidence, accounting for risk of bias, generalizability of trial population
to the population within licensed indication, precision of the estimates of outcomes, consistency between studies,
directness of the comparison and type of efficacy outcomes (hard or surrogate).

To further explore uncertainty associated with each treatment, the duration of each treatment was estimated based on
EMA Summary of Product Characteristics and dosing reported in clinical trials. Treatments were categorised as having
defined and undefined duration.

The evidence was rated by all authors by assigning by consensus the categories along the dimensions of comparative
Net Health Benefit and Level of Certainty in the Evidence in the ICER Evidence Rating Matrix (Fig. 1).

 

Figure 1. Evidence Rating Matrix for Comparative Clinical Effectiveness developed by the Institute for Clinical
and Economic Review (ICER).
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Source: https://icer.org/evidence-rating-matrix (https://icer.org/evidence-rating-matrix/)

https://icer.org/evidence-rating-matrix/
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RESULTS
Eleven systemic therapies, four with subpopulations, were identified to have been approved by EMA as orphan therapies
for use in paediatric rare diseases: burosumab (X-linked hypophosphatemia), cannabidiol (Dravet syndrome and
Lennox–Gastaut syndrome), chenodeoxycholic acid (inborn errors of primary bile acid synthesis), cerliponase alfa
(CLN2), dinutuximab beta (high-risk maintenance and relapsed/refractory neuroblastoma), glibenclamide (neonatal
diabetes), metreleptin (generalised and partial lipodystrophy), nusinersen (Type I, II/III and presymptomatic SMA),
tisagenlecleucel (relapsed/refractory B-cell ALL), velmanase alfa (mild to moderate alpha-mannosidosis)
and vestronidase alfa (mucopolysaccharidosis VII) (Figure 2).

 

Figure 2. Selection of orphan therapies for paediatric rare diseases, approved by EMA since 2017. Information
sources: OrphaNet and European Medicines Agency.

 

The literature search identified total of 1,353 items for all 11 treatments, of which 114 with 40 studies reported (Table 1)
were included in the analysis.

 

Table 1. Results of the literature search for each of the identified therapies.
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Of the 11 identified therapies, two were anti-cancer therapies, and their NHB was assessed using ESMO-MCBS scales
as 4/A for dinutuximab beta and 2 for tisagenlecleucel. Those two therapies were classified as potentially curative.

Burosumab, cannabidiol, glibenclamide, metreleptin, nusinersen, velmanase alfa and vestronidase alfa had frequency of
adverse events <30%.

NHB was the highest (substantial) for dinutuximab beta in the maintenance population and nusinersen in Type I SMA
(Table 2).

 

Table 2. Net health benefit, certainty and ICER rating results.
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Uncertainty in identified evidence was associated with all aspects of the PICOS framework: the treated population,
intervention, comparator, outcomes and study design (Table 3).

Most therapies were associated with moderate certainty, with dinutuximab beta in maintenance population and
nusinersen in Type I SMA assigned high certainty, and CDCA, metreleptin in partial lipodystrophy and vestronidase alfa
– with low certainty.

The ICER Evidence Matrix rating was A, B+, C+ or I (Table 2).



28/05/2021 ispor (iPosterSessions - an aMuze! Interactive system)

https://ispor2021-ispor.ipostersessions.com/Default.aspx?s=7F-98-13-8D-F7-1E-6A-EC-68-65-37-03-1A-C4-59-B5&pdfprint=true&guestview=true 8/14

RESULTS
Table 3. Key factors considered in the assessment of certainty.
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CONCLUSIONS
Of eleven included therapies, dinutuximab beta and tisagenlecleucel were anti-cancer therapies and both were classified
as potentially curative.

Considerable variation was found in the magnitude of clinical benefit of efficacy and safety, with study design and type
of endpoints (hard/objective, surrogate/subjective) found to be the main factors contributing to uncertainty.

Dinutuximab beta and nusinersen were found to have the highest evidence rating, followed by tisagenlecleucel and
cannabidiol, however subjective judgements implicit in the methodology need to be considered.

Licensed orphan therapies differ in terms of the strength and uncertainty of their evidence, which can be attributed to
constraints in the evidence generation in rare diseases in general, and in paediatric diseases in particular. Authorities
need to give this due consideration in their decision making.
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