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2 Benefit assessment

2.1 Executive summary of the benefit assessment

Background

In accordance with 835a Social Code Book (SGB) V, the Federal Joint Committee (G-BA)
commissioned the Institute for Quality and Efficiency in Health Care (IQWIiG) to assess the
benefit of the drug melatonin. The assessment was based on a dossier compiled by the pharma-
ceutical company (hereinafter referred to as “the company”). The dossier was sent to IQWiG
on 11 January 2019.

Research question

The aim of this report was to assess the added benefit of melatonin in comparison with best
supportive care (BSC) as appropriate comparator therapy (ACT) for the treatment of insomnia
in children and adolescents aged 2 to 18 years with autism spectrum disorder and/or Smith-
Magenis syndrome, when sleep hygiene measures were insufficient.

This resulted in 1 research question for the present assessment, for which the G-BA specified
the ACT presented in Table 2.

Table 2: Research question of the benefit assessment of melatonin

Subindication ACT?

Insomnia in children and adolescents aged 2 to 18 years with Best supportive care® ¢
autism spectrum disorder and/or Smith-Magenis syndrome,
when sleep hygiene measures were insufficient

a: Presentation of the ACT specified by the G-BA.

b: Best supportive care refers to the therapy that provides the patient with the best possible, individually
optimized, supportive treatment to alleviate symptoms and improve the quality of life.

c: The specified ACT was the regular approach in the treatment situation to be consulted in this context, and
should be applied both in the intervention arm and the comparator arm of a planned study.
Accompanying/continuing psychotherapeutic measures in accordance with the psychotherapy guideline can
be applied as part of best supportive care (BSC) in case of a corresponding therapeutic indication, within the
framework of a study in both treatment arms.

ACT: appropriate comparator therapy; G-BA: Federal Joint Committee

The company followed the specification of the G-BA and also cited BSC as ACT. However, in
the further explanations, it considers BSC to be sufficiently implemented by placebo control.
This limitation was inadequate.

The assessment was conducted by means of patient-relevant outcomes on the basis of the data
provided by the company in the dossier. Randomized controlled trials (RCTs) with a minimum
duration of 3 months were used for the derivation of the added benefit.

Institute for Quality and Efficiency in Health Care (IQWIiG) -1-
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Results
Study used by the company (NEU_CH_7911)

The company used the study NEU_CH_7911 for the assessment of the added benefit of
melatonin. Study NEU_CH_7911 is a double-blind RCT that compares melatonin versus
placebo. Included were 125 children and adolescents aged 2 to 17.5 years with insomnia and
autism spectrum disorder and/or certain neurogenetic diseases (e.g. Smith-Magenis syndrome)
who had responded inadequately to sleep hygiene measures. Children and adolescents who had
not yet received documented behavioural therapy (sleep hygiene measures) underwent 4-week
basic therapy with sleep hygiene training and behavioural therapy. Then, all children and
adolescents were randomly assigned to the two treatment arms and received daily melatonin
doses of 2 mg or placebo for 13 weeks (double-blinded). If necessary, the dose could be
escalated to 5 mg after 2 weeks. The double-blind phase was followed by a 91-week open-label
extension phase in which all children and adolescents received melatonin. This phase permitted
escalation of the dose to 10 mg; dose reduction was also possible.

The NEU_CH_7911 study was unsuitable for the derivation of an added benefit of melatonin
in comparison with the ACT.

The comparator therapy “placebo” used in the NEU_CH_7911 study without further measures
for symptom alleviation and improvement of the quality of life is no adequate implementation
of the ACT “BSC”. In case of need, measures such as sleep hygiene trainings or psycho-
therapeutic measures such as behavioural therapies should be offered during the entire study
duration also for children and adolescents who had responded inadequately to sleep hygiene
measures in the past. This was the only way to ensure that all study participants had the
possibility to receive the best possible individually optimized treatment at any time. These non-
drug interventions should not only involve children and adolescents participating in the study,
but also their parents and/or caregivers. Overall, the NEU_CH_7911 study is thus unsuitable
for the derivation of an added benefit of melatonin versus the ACT in the present research
question and is therefore not used for the present benefit assessment.

Summary

In its dossier, the company presented no suitable data to assess the added benefit of melatonin
in comparison with the ACT for the treatment of insomnia in children and adolescents aged 2 to
18 years with autism spectrum disorder and/or Smith-Magenis syndrome, when sleep hygiene
measures were insufficient. This resulted in no hint of an added benefit of melatonin in
comparison with the ACT; an added benefit is therefore not proven.
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Probability and extent of added benefit, patient groups with therapeutically important
added benefit3

On the basis of the results presented, probability and extent of the added benefit of the drug
melatonin compared with the ACT are assessed as follows:

Table 3 presents a summary of probability and extent of the added benefit of melatonin.

Table 3: Melatonin — probability and extent of added benefit

Subindication ACT? Probability and extent of
added benefit

Insomnia in children and adolescents aged 2 to 18
years with autism spectrum disorder and/or Smith-
Magenis syndrome, when sleep hygiene measures
were insufficient

a: Presentation of the ACT specified by the G-BA.

b: Best supportive care refers to the therapy that provides the patient with the best possible, individually
optimized, supportive treatment to alleviate symptoms and improve the quality of life.

c: The specified ACT was the regular approach in the treatment situation to be consulted in this context, and
should be applied both in the intervention arm and the comparator arm of a planned study.
Accompanying/continuing psychotherapeutic measures in accordance with the psychotherapy guideline can
be applied as part of best supportive care (BSC) in case of a corresponding therapeutic indication, within the
framework of a study in both treatment arms.

ACT: appropriate comparator therapy; G-BA: Federal Joint Committee

Best supportive care™ ¢ | Added benefit not proven

The G-BA decides on the added benefit.

2.2 Research question

The aim of this report was to assess the added benefit of melatonin in comparison with BSC as
ACT for the treatment of insomnia in children and adolescents aged 2 to 18 years with autism
spectrum disorder and/or Smith-Magenis syndrome, when sleep hygiene measures were
insufficient.

This resulted in 1 research question for the present assessment, for which the G-BA specified
the ACT presented in Table 4.

3 On the basis of the scientific data analysed, IQWIiG draws conclusions on the (added) benefit or harm of an
intervention for each patient-relevant outcome. Depending on the number of studies analysed, the certainty of
their results, and the direction and statistical significance of treatment effects, conclusions on the probability of
(added) benefit or harm are graded into 4 categories: (1) “proof”, (2) “indication”, (3) “hint”, or (4) none of the
first 3 categories applies (i.e., no data available or conclusions 1 to 3 cannot be drawn from the available data).
The extent of added benefit or harm is graded into 3 categories: (1) major, (2) considerable, (3) minor (in
addition, 3 further categories may apply: non-quantifiable extent of added benefit, added benefit not proven, or
less benefit). For further details see [1,2].
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Table 4: Research question of the benefit assessment of melatonin

Subindication ACT?

Insomnia in children and adolescents aged 2 to 18 years with | Best supportive care® ¢
autism spectrum disorder and/or Smith-Magenis syndrome,
when sleep hygiene measures were insufficient

a: Presentation of the ACT specified by the G-BA.

b: Best supportive care refers to the therapy that provides the patient with the best possible, individually
optimized, supportive treatment to alleviate symptoms and improve the quality of life.

c: The specified ACT was the regular approach in the treatment situation to be consulted in this context, and
should be applied both in the intervention arm and the comparator arm of a planned study.
Accompanying/continuing psychotherapeutic measures in accordance with the psychotherapy guideline can
be applied as part of best supportive care (BSC) in case of a corresponding therapeutic indication, within the
framework of a study in both treatment arms.

ACT: appropriate comparator therapy; G-BA: Federal Joint Committee

The company followed the specification of the G-BA and also cited BSC as ACT. However, in
the further explanations, it considers BSC to be sufficiently implemented by placebo control.
This limitation was inadequate (see Section 2.7.1 of the full dossier assessment).

The assessment was conducted by means of patient-relevant outcomes on the basis of the data
provided by the company in the dossier. RCTs with a minimum duration of 3 months were used
for the derivation of the added benefit. This concurs with the company’s inclusion criteria.

2.3 Information retrieval and study pool

The study pool of the assessment was compiled on the basis of the following information:
Sources of the company in the dossier:

= study list on melatonin (status: 27 November 2018)
= bibliographical literature search on melatonin (last search on 19 November 2018)

= search in trial registries for studies on melatonin (last search on 19 November 2018)
To check the completeness of the study pool:

= search in trial registries for studies on melatonin (last search on 25 January 2019)
No relevant study was identified from the check.

Study used by the company (NEU_CH_7911)

The company used the study NEU_CH_7911 for the assessment of the added benefit of
melatonin.

Study NEU_CH_7911 is adouble-blind RCT that compares melatonin versus placebo. Included
were 125 children and adolescents aged 2 to 17.5 years with insomnia and autism spectrum
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disorder and/or certain neurogenetic diseases (e.g. Smith-Magenis syndrome) who had
responded inadequately to sleep hygiene measures. Children and adolescents who had not yet
received documented behavioural therapy (sleep hygiene measures) underwent 4-week basic
therapy with sleep hygiene training and behavioural therapy. This phase also served as wash-
out phase for any hypnotic drug. All children and adolescents who still had insomnia
subsequently received placebo for 2 weeks (run-in phase, single-blind). Children and ado-
lescents who had already received sleep hygiene measures in the past were directly included in
the run-in phase and only underwent a prior 2-week wash-out phase in case of need. Then, all
children and adolescents were randomly assigned to the two treatment arms and received daily
melatonin doses of 2 mg or placebo for 13 weeks (double-blinded). In case of need, the dose
could be escalated from 2 mg to 5 mg after 2 weeks. The double-blind phase was followed by
a 91-week open-label extension phase in which all children and adolescents received melatonin.
In this phase, the dose could be escalated from 2 mg to 5 mg or from 5mg to 10 mg, if
necessary; dose reduction was also possible, e.g. due to adverse events (AEs). Finally, there
was a 2-week run-out phase in which all included children and adolescents received placebo.

The NEU_CH_7911 study was unsuitable for the derivation of an added benefit of melatonin
in comparison with the ACT. This is justified below.

ACT not implemented in the NEU_CH_7911 study

The G-BA specified BSC as ACT. BSC refers to the therapy that provides the patient with the
best possible, individually optimized, supportive treatment to alleviate symptoms and improve
the quality of life. The G-BA provided no precise information on how the ACT “BSC” had to
be implemented. However, it clarified that, within a planned study, the specified ACT was to
be used both in the intervention arm and the comparator arm. Accompanying/continuing
psychotherapeutic measures in accordance with the psychotherapy guideline can be applied as
part of BSC in case of a corresponding therapeutic indication, within the framework of a study
in both treatment arms.

Several non-drug treatment options are available for the treatment of insomnia. Besides sleep
hygiene measures, psychotherapeutic treatment including behavioural therapies (e.g. extinction
of undesired behaviour, bedtime restriction or planned reveille of the child before an expected
night terror attack [pavor nocturnus]) present further examples for the treatment of insomnia
[3-6]. Sleep hygiene measures can present an essential basis for good sleep also in cases where
they alone were insufficient to remedy insomnia [5]. Therefore, these measures should also be
continued when insomnia is treated with drug therapies [6,7].

There are thus several possibilities for the adequate implementation of BSC. There is no
information on whether the children and adolescents participating in the NEU_CH_7911 study
(as well as their parents and/or caregivers) received corresponding treatment for symptom
alleviation and improvement of the quality of life in addition to melatonin or placebo in the
double-blind phase. On the contrary, an amendment to the study protocol explicitly emphasised
that sleep hygiene measures did not have to be continued during the study.

Institute for Quality and Efficiency in Health Care (IQWIiG) -5-
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The comparator therapy “placebo” used in the NEU_CH_7911 study without further measures
is thus no adequate implementation of the ACT “BSC”. In case of need, measures such as sleep
hygiene trainings or psychotherapeutic measures such as behavioural therapies should be
offered during the entire study duration also for children and adolescents who had responded
inadequately to sleep hygiene measures in the past. This was the only way to ensure that all
study participants had the possibility to receive the best possible individually optimized
treatment at any time. These non-drug interventions should not only involve children and
adolescents participating in the study, but also their parents and/or caregivers [3,6]. Overall, the
NEU_CH_7911 study is thus unsuitable for the derivation of an added benefit of melatonin
versus the ACT in the present research question. Deviating from the company’s assessment, it
Is thus not used for the present benefit assessment.

Further limitations of the NEU_CH_7911 study
Sleep hygiene measures

The approval only allows the use of melatonin when sleep hygiene measures were insufficient.
Sufficient information on whether the population included in study NEU_CH_7911 met this
criterion is not available.

In the NEU_CH_7911 study, recording of the sleep hygiene measures implemented in the past
was covered by the single question of whether the child and/or the adolescent had already
undergone a sleep hygiene training before. Among other things, there is no information on how
long ago the sleep hygiene training had taken place and what exactly was trained. Those who
had not undergone sleep hygiene training in the past received 4-week sleep hygiene training
and behavioural therapy in the NEU_CH_7911 study. This applied to 9 (15.0%) of the children
and adolescents in the melatonin arm and to 12 (18.5%) children and adolescents in the placebo
arm. Further information on this sleep hygiene training is not provided in the study docu-
mentation.

In addition, it was questionable whether 4-week basic therapy with sleep hygiene training and
behavioural therapy was sufficient to draw a conclusion for an inadequate response to sleep
hygiene measures. The cognitive-behavioural treatment programmes recommended by the
S1 guideline “Non-organic sleep disorders” [3], for instance, comprise 6 sessions for the parents
or their children. The company presented no justification for the choice of a 4-week duration of
the basic therapy.

Study duration

Duration of the double-blind phase of direct comparison of the NEU_CH_7911 study was
13 weeks. A minimum study duration of 3 months is considered sufficient for the assessment
of the added benefit. However, a longer study duration is desirable in order to draw informative
conclusions on long-term clinical improvements, particularly as melatonin is planned to be
applied as long-term medication.

Institute for Quality and Efficiency in Health Care (IQWIiG) -6-
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Moreover, escalation of the melatonin dose to up to 10 mg planned in accordance with the
approval was impossible during the treatment phase of only 13 weeks in the NEU_CH_7911
study.

2.4 Results on added benefit

In its dossier, the company presented no suitable data to assess the added benefit of melatonin
in comparison with the ACT for the treatment of insomnia in children and adolescents aged 2 to
18 years with autism spectrum disorder and/or Smith-Magenis syndrome, when sleep hygiene
measures were insufficient. This resulted in no hint of an added benefit of melatonin in
comparison with the ACT; an added benefit is therefore not proven.

2.5 Probability and extent of added benefit

The company presented no suitable data for the assessment of the added benefit of melatonin.
An added benefit of melatonin for is therefore not proven for the present therapeutic indication.

The result of the assessment of the added benefit of melatonin in comparison with the ACT is
summarized in Table 5.

Table 5: Melatonin — probability and extent of added benefit

Subindication ACT® Probability and extent of
added benefit

Insomnia in children and adolescents aged 2 to 18
years with autism spectrum disorder and/or Smith-
Magenis syndrome, when sleep hygiene measures
were insufficient

a: Presentation of the ACT specified by the G-BA.

b: Best supportive care refers to the therapy that provides the patient with the best possible, individually
optimized, supportive treatment to alleviate symptoms and improve the quality of life.

c: The specified ACT was the regular approach in the treatment situation to be consulted in this context, and
should be applied both in the intervention arm and the comparator arm of a planned study.
Accompanying/continuing psychotherapeutic measures in accordance with the psychotherapy guideline can
be applied as part of best supportive care (BSC) in case of a corresponding therapeutic indication, within the
framework of a study in both treatment arms.

ACT: appropriate comparator therapy; G-BA: Federal Joint Committee

Best supportive care™° | Added benefit not proven

The assessment described above deviates from that of the company, which derived an indication
of major added benefit of melatonin in comparison with BSC based on the study used by it.

The G-BA decides on the added benefit.

2.6 List of included studies

Not applicable as the company presented no relevant data for the benefit assessment.
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