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ABSTRACT

Introduction Amyotrophic lateral sclerosis (ALS) is a
fatal neurogenerative disease with no effective treatment
to date. Despite numerous clinical trials, the majority

of studies have been futile in their effort to significantly
alter the course of the disease. However, these studies
may still provide valuable information for identifying
patient subgroups and generating new hypotheses for
future research. Additionally, synthesising evidence

from these studies may help overcome the limitations

of individual studies. Network meta-analysis may refine
the assessment of efficacy in specific patient subgroups,
evaluate intervention characteristics such as mode

of administration or biological mechanisms of action,
and rank order promising therapeutic areas of interest.
Therefore, we aim to synthesise the available evidence
from ALS clinical trials.

Methods and analysis We will conduct a systematic
review to identify all clinical trials that assessed disease-
modifying pharmaceutical therapies, cell therapies, or
supplements in patients with ALS. Outcomes of interest
are clinical disease progression outcomes and survival.
We will conduct this search in the period Q4 2024 in
three databases: PubMed, Embase and ClinicalTrials.gov
for studies from 1999 to 2023. Individual patient data
and aggregate data will be collected and subsequentially
synthesised in meta-analytical models. The final model
will be presented as an open-source web application with
biannual updates of the underlying data, thereby providing
a ‘living’ overview of the ALS clinical trial landscape.
Ethics and dissemination No ethics approvals

are required. Findings will be presented at relevant
conferences and submitted to peer-reviewed journals.
Data will be stored anonymously in secure repositories.

INTRODUCTION

Amyotrophic lateral sclerosis (ALS) is a rare
and fatal neurogenerative disease which is
characterised by the loss of motor neurons
and progressive muscle weakness followed
by death within, on average, 3-5 years after
symptom onset.'™ Although over 100 clin-
ical trials have been conducted in the last 25
years, treatment options remain limited with
no substantial improvement in the patient’s

1,5

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This network meta-analysis and living review will
centrally synthesise all randomised clinical trials in
amyotrophic lateral sclerosis investigating disease-
modifying therapies.

= Retrieved studies will be screened with a validated
machine-learning tool (ASReview) and through pre-
defined eligibility criteria.

= Specific efforts will be made to disentangle the ef-
fects of study-level characteristics including mode
of administration and mechanism of action, and
quantify heterogeneity in treatment responses.

= The main challenges for this study will be the poten-
tial unavailability of individual patient data and large
between-study differences in trial design, which will
be partially addressed through the hybrid use of
patient-level and aggregate data.

life expectancy.5 The futile clinical trial land-
scape is the result of an interplay of various
elements including, but not limited to, a weak
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a priori study rationale; underestimation of =

the pathophysiological and clinical hetero-
geneity; and a suboptimal or flawed study
design.”

By combining the results and outcomes of

previous clinical trials, it may be possible to
improve the design and conduct of future
studies.” This has been demonstrated by
initiatives such as the Pooled Resource Open-
Access ALS Clinical Trials or the Answer ALS
database,” ® which have been of significant
value for characterising the natural history
of ALS. These data sets provide key input for
sample size calculations, eligibility criteria,
and overall trial design considerations.’
Current initiatives are, however, lacking data
on the received experimental treatment and
individual studies are not identifiable. This
limits the value of the data as key therapeutic
questions such as subgroup efficacy'’ or the
impact of intervention characteristics, such as
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mode of administration and patient burden,'' cannot be
addressed.

Hence, study-level evidence synthesis may improve the
use of the available data. Moreover, it provides an oppor-
tunity to study between-trial variability'* and overcome
limitations of individual clinical trials. By combining all
clinical trials into a network, that is, network meta-analysis
(NMA), information can be jointly harvested across
studies through direct and indirect study comparisons."”
This approach yields increased statistical power to detect
trends that may not be observed in single studies.'*

From the network, head-to-head intervention compar-
isons can be made to rank order interventions based on
their treatment effects and to identify areas of therapeutic
interest where more research is needed. This would be
of particular value for large drug screening platforms
such as HEALEY,” Motor Neuron Disease-Systematic
Multi-Arm Adaptive Randomised Trial,16 and the EXPEr-
imental medicine Route To Success in ALS as it may
provide insight for investigating new therapeutic leads."”

The increased precision may be of particular interest
to potentially identify subgroups of responding patients
in otherwise futile clinical trials. Especially in smaller
studies, efficacy signals in a small subset of patients may
be lost when there is a large group of non-responders."’
The value of such a meta-analytical approach has been
shown previously for lithium carbonate.'® A potentially
responding subgroup was identified for patients homozy-
gous for the c-allele of the UNCI3A gene which is under
investigation in a confirmatory study."

Another area of interest is trial-related factors, such
as mode of administration or mechanism of action. The
significance of the former was recently highlighted for
intravenous therapies where a potential procedural
risk of prolonged intravenous administration may
have had a negative impact on the patient’s prognosis,
potentially jeopardising patient safety and confounding
study results.**® A meta-analytical approach to the
latter may reveal that groups of treatments sharing a
common biological mechanism are more efficacious
on certain outcomes or for specific subgroups. As these
trial-related factors are applicable to all patients within
a single study regardless of randomised treatment allo-
cation, they cannot be assessed within a single study;
meta-analytical models are needed to investigate their
impact.

In this study, therefore, we aim to systematically identify
all completed randomised clinical trials (RCTs) in ALS
and synthesise their evidence through a comprehensive
NMA, thereby improving the utilisation of existing clin-
ical trial information and augmenting current large data
initiatives. The final NMA model will be presented as an
open-source web application with biannual updates of
the underlying data to provide a ‘living’ overview of the
ALS clinical trial landscape and serve as a tool for trial
design, information dissemination and generating new
hypotheses.”

Objectives

The primary objective of this study is to perform an NMA
and synthesise the available data from RCTs, to enable
the creation of efficacy rankings to identify potentially
responding subgroups, and to generate new hypotheses
for future research.

Subobjectives include: (1) conducting a systematic
review of RCTs in ALS that evaluate disease-modifying
drugs, cell therapies, or supplements; (2) obtaining and
combining aggregate and individual patient data (IPD)
from each study; (3) developing a network meta-analytical
model; and (4) disseminating the findings through an
open-source web application with biannual updates of
the underlying data.

METHODS AND ANALYSIS

The protocol was designed based on principles outlined
in The Cochrane Handbook for Systematic Reviews of
Interventions and the Centre for Reviews and Dissem-
ination’s Guidance for Undertaking Reviews in Health-
care.**® Due to the nature of this study, patients or the
public were not involved in its planning.

Search strategy

The aim of the search is to identify phase II and III RCTs
for ALS that assess the efficacy of disease-modifying ther-
apies. In brief, we will search PubMed, Embase and trial
registries (ClinicalTrials.gov, European Union Clinical
Trials Register and ANZCTR), employing a prespecified
search string developed in conjunction with informa-
tion experts from the University Medical Center Utrecht
(UMCU). The search string for PubMed and Embase
includes terms for ‘ALS’ and ‘trial’ and sets a publication
date filter from 1999 to the present. In ClinicalTrials.gov
we will search for ALS trials conducted within the same
time frame. The databases will be searched in the period
Q4 2024. The full search term is included in online
supplemental table I. Two reviewers will deduplicate and
independently cross-reference the search output. As a last
step, the references of included studies and any system-
atic reviews found in the search will be screened for addi-
tional eligible studies not found in the database search
(snowballing).

Screening process

The eligibility of each study will be determined by
applying the inclusion and exclusion criteria for the title/
abstract with ASReview (section 2.3).% Subsequently,
the remaining studies will undergo a second screening
process by applying the inclusion and exclusion criteria
for full-texts (section 2.4). All studies will be screened by
two reviewers, after which the results will be compared
and discussed until consensus is reached. If no consensus
is reached, a third reviewer will be consulted. The number
of excluded studies and the reasons for exclusion will be
recorded in figure 1.
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Figure 1

Flow diagram of study selection. After study completion, the number (n) of studies selected at each step will be

indicated in each box. The dotted line represents the reference screening in the included studies for those studies not found in
the database search. ALSFRS-R, the revised Amyotrophic Lateral Sclerosis Functional Rating Scale; VC, slow or forced vital

capacity.

Types of studies

RCTs consisting of two or more comparative arms are
eligible. The control group may be treated with a placebo,
sham, another therapeutic intervention, or usual care. To
ensure the inclusion of phase II and III RCTs, the total
randomised sample size must contain at least 20 patients
with ALS and the randomised treatment period must not
be shorter than 12 weeks. The treatment period is defined
as the time from blinded treatment initiation until the
last follow-up or the commencement of an open-label
extension period. We chose to exclude phase I studies as
the sample sizes are too small and the follow-up duration
is too short to allow investigation of efficacy. Larger phase
Ib/IIa may be eligible if they fulfil the inclusion criteria.
Moreover, phase IV trials are excluded as new drugs are
added on to standard of care rending it not feasible to
randomise a comparative trial of the standard of care
versus a new drug. Clinical trials with deviating designs
such as a single-arm, crossover, or externally controlled
design are excluded alongside studies with an open-label
extension unless they are preceded by a randomised

treatment period of at least 12 weeks. Multistage trials are
eligible if at least one stage fulfils the inclusion criteria.

Types of interventions

Interventions can be classified as either disease-modifying
(eg, slowing of clinical progression rate) or symptomatic
(eg, drug therapy for sialorrhoea, depression or pain).?’
The primary interest of this review is disease-modifying
interventions and the following types of interventions
will be considered: (1) pharmaceutical interventions,
(2) cell therapies, and (3) supplements (if intended to
be disease-modifying). Studies that evaluate symptomatic
treatments will be excluded. Studies investigating devices,
dietary interventions other than supplements (eg, high-
caloric intake), or physical activity programmes will also
be excluded.

Types of outcomes

The outcomes of interest are measures of clinical disease
progression and overall survival. Eligible outcomes
include functional rating scales (eg, the revised ALS
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Table 1 Selection criteria for title/abstract screening

Table 2 Full-text screening inclusion and exclusion criteria

Study type Criteria

Criterion type Criteria

Studies Exclusion criteria:
eligible for 1. Study is not a clinical trial for ALS.
full-text 2. Study is not randomised.
screening 3. Intervention is not a pharmaceutical drug,
cell therapy, or supplement.
4. Study does not report clinical efficacy
outcomes.
5. Study is not the primary report of the trial
(ie, a post hoc analysis).
6. The randomised period is shorter than
12 weeks.
7. Randomised population consists of fewer
than 20 patients.
8. Study has a deviating design (fully open-
label, cross-over, historically controlled).
9. Patient enrolment started before 1999.
10. Study is a phase | or IV trial.
Systematic  Inclusion criteria:
reviews 1. Study is a systematic review for ALS.

2. Study summarises clinical trial evidence of
disease-modifying therapies.

ALS, amyotrophic lateral sclerosis.

Functional Rating Scale (ALSFRS-R)), lung function (eg,
slow or forced vital capacity (VC)) and survival (either
defined as death alone or as a composite, for example,
with respiratory insufficiency (non-invasive ventilation
>16hours/day) and/or tracheostomy).

Study population

Eligible patient populations are patients diagnosed with
ALS according to the (revised) El Escorial, Awaji, or Gold
Coast criteria.”® Studies enrolling patients before 1999
will be excluded as thereafter riluzole was introduced
as a new standard of care and the revised version of the
ALSFRS which more adequately measures respiratory
involvement was adopted.29 30

ASReview for study selection based on title/abstract
ASReview is a machine-learning tool that increases
screening efficiency by presenting the title and abstract
of studies most similar to eligible ones.”® The ASReview
process starts with a manual preselection of eligible and
ineligible studies. To achieve an informative preselection
set, these studies are heterogeneous in terms of interven-
tion and publication date. The preselected studies can be
found in online supplemental table II. Eligibility for the
title/abstract screening and (systematic) review screening
will be based on the selection criteria listed in table 1.
The selection process continues until a stopping criterion
has been reached, which will be defined as 100 consec-
utive ineligible studies.”® Five per cent of the unseen
studies will be randomly sampled to examine whether
any eligible studies have been missed. If so, the screening
process will recommence until the stopping criterion has
been reached.

Inclusion 1.
criteria

Study reports a randomised clinical trial

in either phase Il or lll.

Study population consists of patients

diagnosed with ALS according to the

(revised) El Escorial, Awaji, or Gold Coast

criteria.

. Intervention is a pharmaceutical drug,
cell therapy, or supplement.

. Clinical efficacy outcomes are included
as one of the endpoints.

Exclusion 1. Study is a phase | or IV trial.

criteria . The randomised treatment period is
shorter than 12 weeks.

. Total randomised population consists of
fewer than 20 patients with ALS.

. Study design is ineligible (eg, open-label,
cross-over, externally controlled).

. Patient enrolment started before 1999.

. Intervention is intended for symptomatic
treatment.

7. Study is incomplete or inaccessible (eg,
no full-text available).

. Study is not the primary report of the trial

(eg, a post hoc analysis).

2.

ALS, amyotrophic lateral sclerosis.

Full-text criteria

The studies found to be eligible in ASReview will undergo
a full-text screening. The final set of selection criteria
based on the eligibility described in sections 2.2.2-2.2.5
is listed in table 2. These criteria are slightly stricter
than the title/abstract criteria as they finalise the set of
included studies.

Data extraction

Aggregated data (AD) of key study characteristics and
outcomes will be extracted from all included studies
while corresponding authors will be approached for IPD
via e-mail. For the studies where IPD collection is not
feasible, the analysis will proceed using only the avail-
able AD from the respective study. We strive to send out
data request in autumn 2024. We will assume the author
is uninterested if no reply has been received after 90
days unless other reasons for inaccessibility arise. We will
extract AD in Q4 2024 after the database search and study
inclusion has been completed.

AD of interest includes general study information,
baseline data (eg, age, treatment group size, ALSFSR-R at
baseline), intervention data (eg, name, mode of admin-
istration, treatment duration), and outcome data (eg,
hazard ratios, ALSFRS-R change from baseline, p values).
Online supplemental tables III and IV contain the
complete list of essential IPD and AD variables that will
be extracted from the studies. Online supplemental table
V contains the code list for the AD variable extraction.
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Data management

IPD will be collected in compliance with local regula-
tions and under the supervision of a database manager
appointed at the UMCU. All aggregate and patient-level
data will be stored securely at the servers of the UMCU.
Access to patient-level data will be restricted to autho-
rised staff; costs of the data storage will be covered by the
UMCU.

Statistical analysis

The primary aim of the analysis is to synthesise the
available individual patient and aggregate data from all
included RCTs and evaluate the efficacy of each interven-
tion. As IPD will likely not be available for every study,
we will employ network meta-analytical techniques for
synthesising IPD and AD.

In brief, efficacy of the interventions will be evaluated
as follows. First, we will estimate the overall efficacy of
ALS treatments by conducting a random-effects pairwise
meta-analysis for the ALSFRS-R, VC and survival outcome
data to determine whether any treatment provides bene-
fits compared with placebo.” We will pool the AD from
the different active treatment arms into one group and
compare the pooled group to all pooled patients who
received placebo.™

Second, we will employ a random-effects NMA model.
The utilisation of NMA offers several advantages including
the ability to (1) compare interventions that have not been
performed in previous studies;* (2) obtain more precise
estimates compared with pairwise meta-analysis through
direct and indirect Comparisons;34 and (3) establish a
ranked order or hierarchy for each investigational inter-
vention based on their efficacy.” The statistical model
consists of a two-stage approach to combine the AD and
IPD.* %7 As our objective is exploratory and hypothesis-
generating, a standard 95% CI will be employed to
display treatment effect estimates. Missing data in any of
the covariates will be addressed by multiple imputation.”

We will conduct sensitivity analyses by restricting the
model to include only studies where IPD are available,
studies within the same class of mechanism of action
(with classes delineated by Mead et al),” studies that are
at low risk of bias, or have total sample sizes >50 patients.
To further investigate the impact of different classes of
mechanisms of action, we will perform IPD network meta-
regression. This will allow us to assess the differential
effects associated with each class category and enable us
to simultaneously account for and analyse the variability
across different classifications providing a comprehensive
understanding of the effects of the class of mechanism of
action on the outcomes of interest.*’

Finally, the network structure will be visually presented
through a network plot while the output of the NMA
model will be presented through forest plots, league
tables, and tables displaying ranking metrics such as
P-scores."’ A demonstrative network plot and table with
ranking metrics is provided in figure 2.

Addressing heterogeneity

Heterogeneity in an essential principle when synthesising
data from different sources as it may bias results when
improperly accounted for. The random-effects NMA
model was chosen to address between-trial variability
and heterogeneity in study populations, outcomes, and
results. We will employ covariate adjustment and matching
through propensity scores based on key prognostic char-
acteristics (as defined by Westeneng et a))*® to address
differences in patient characteristics. Additionally, we will
conduct subgroup analyses (among for example, bulbar
patients or fast-progressors) to determine which factors
might modify the treatment effect, identify sources of
outcome variability, or whether outcome variation may be
caused by potentially random confounding factors.

Moreover, matching also allows us to ‘reconnect’
networks. Networks may be ‘disconnected’ as a result
of differences in a study-level variable such as mode of
administration.*” This connection allows us to explore
the effect of mode of administration by comparing the
pooled placebo groups of, for example, invasive versus
non-invasive modes. Furthermore, outcomes may be
measured differently (eg, change from baseline, mean
difference, % reduction). To ensure comparability, the
ALSFRS-R and VC will be recalculated as monthly decline
during the randomised period. A monthly rate of decline
is chosen as it is time independent and allows the pooling
of results from studies with varying lengths of follow-up.
Survival will be amalgamated among studies that share
the same event definition and are expressed as a hazard
ratio.

Heterogeneity in the model will be explored by visually
inspecting forest plots and through the global assessment
of the QQ-statistic. Moreover, it will be quantified with the
metrics T° and I? estimated with the restricted maximum
likelihood method. I* denotes the percentage of vari-
ability due to heterogeneity rather than chance while a
large value of r coupled with a relatively large estimate
of 1° signifies the presence of heterogeneity. If substan-
tial heterogeneity is detected, it will be further explored
through network meta-regression and subgroup analyses.
These methods help identify potential sources of hetero-
geneity by examining the influence of study-level and
patient-level characteristics.

A key assumption of NMA is that of transitivity which
refers to the ability to infer through indirect evidence. A
violation of transitivity threatens the validity of the NMA
findings. To statistically evaluate transitivity, consistency
will be used as a proxy. The presence of a notable differ-
ence between direct and indirect evidence signifies the
presence of inconsistency which may mask the presence
of heterogeneity. Network consistency will be tested both
globally and locally. Global methods test whether the
network is inconsistent as a whole while local methods
identify inconsistent network comparisons. Global assess-
ment of inconsistency includes the integration of incon-
sistency factors in the inconsistency detection process
and the use of between-designs QQ-statistic under the full
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Placebo
non-invasive

Rank Intervention

Expected benefit

Mode of administration Expected harm

Non-invasive (purple) 0.00 (reference)

Drug B — Dose 1
Drug C +D

-0.97

10 -1.81

Figure 2 Hypothetical network diagram and harm/benefits table. The figure above represents a hypothetical network. The
network consists of intervention and placebo nodes (grouped per administration mode) while the solid lines connecting them
indicate direct comparisons. Non-invasive nodes consist of oral and transdermal, while invasive nodes consist of intravenous,
intrathecal, intramuscular, and subcutaneous modes of administration. The dashed lines reflect ‘disconnected’ networks that
are reconnected through matching and propensity score methods. The table ranks the interventions based on their expected
benefit compared with placebo as well as the expected harm of administration modes estimated through matching.

design-by-treatment interaction random-effects model
while local assessment involves the use of node-split
methods.***

Quality assessment

We will assess the quality of the included studies in two
ways. Initially, the short version of the revised Cochrane
risk-of-bias tool for randomised trials will serve as a frame-
work for summarising the risk of bias in five domains,
namely: randomisation process; deviations from intended
interventions; missing outcome data; outcome assess-
ment; and selective reporting. Each domain will be rated
as ‘low risk’, ‘some concerns’, or ‘high risk’, and an
overall score will be determined. Second, the quality of
the evidence in the individual studies will be assessed with
the Grading of Recommendations Assessment, Develop-
ment, and Evaluation approach. This method evaluates

the outcomes of each study and determines how closely
the estimated effect approximates the true effect and
is rated on a 4-level scale from ‘very low’ to ‘high’. The
outcomes of both assessments will be summarised and
presented in a figure. Lastly, the Confidence in Network
Meta-Analysis framework will be used to display bias,
coherence, and heterogeneity in the evidence found and
aid in the transparent reporting of the NMA. "

Living NMA model framework

Ultimately, the output of the NMA model will be presented
as an interactive, open-source web application using the
R package Shiny.*® A standardised operating procedure
will be developed for routinely updating the NMA model
including biannual reviews of the literature to identify
new studies and a pipeline for IPD data requests, and
to update the data analysis models accordingly. This will
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create a ‘living NMA model’ that could potentially serve as
a perpetual overview of the clinical trial landscape of ALS
and an interactive environment to support trial design.

Expected challenges and considerations

One of the potential challenges of this study is the acqui-
sition of IPD, especially from industry-sponsored studies
due to intellectual property restrictions. This was the
main reason for the proposed statistical framework as
it is flexible and could use both IPD as well as AD from
the published literature. Hence, the missing IPD can be
supplemented with AD, which may limit the impact on
the main study objectives. Naturally, IPD will be required
for subgroup analysis—especially for those subgroups that
are not commonly reported—and to overcome ‘discon-
nected’ networks as a result of, for example, differential
modes of administration.

Other limitations of the network will be primarily
driven by the limitations of the underlying study quality
and available data. These will be evaluated with the tools
outlined in the Quality assessment (section 2.8).

Patient and public involvement

This study protocol has been initiated without prior
patient involvement. However, the rationale for under-
taking it is deeply rooted in patients’ urgent need for
better disease-modifying treatment for this relentless and
rapidly progressing disease. The topline results of this
study will be disseminated to patients via communications
from the Dutch ALS Foundation.

ETHICS AND DISSEMINATION

This study will meta-analyse previously collected anony-
mised data sets. No ethics approvals are necessary for
the initiation of this project. An overview of all included
studies will be provided as well as an overview of the
search procedure. The AD data set will be made available
on reasonable request to the corresponding author. The
IPD data sets will not be made publicly available due to
personal data protection considerations.

The findings obtained in this project will be presented
at relevant ALS conferences (eg, The European Network
for the Cure of ALS and Motor Neurone Disease Associa-
tion conferences) and submitted to peer-reviewed scien-
tific journals. In addition, as previously stated, the NMA
model will be presented as an open-access web applica-
tion to aid in dissemination.

X Ruben P A van Eijk @rpavaneijk

Contributors FTvL, GS, SN and RvE drafted the protocol. FTvL and RvE developed
the search string and criteria. FTvL and IB will be involved in screening and data
collection. FTvL, GS, DM, DW, JvU, LHvdB, SN and RVE are involved with revisions.
FTvL, GS, DM, SN and RvE will be involved in developing the statistical framewaork.
FTvL, GS, SN and RvE will be involved in data analysis and manuscript writing. RVE
is the guarantor. All authors have read and approved the final protocol. ChatGPT
has been used in the following ways: To find synonyms (‘academic synonyms for:
...")—To diversify word use (‘list me 10 alternatives for: furthermore’). SN and RvE
are joint last authors.

Funding Stichting ALS Nederland (Project EVIDENCE).

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Floris T Van Loon http://orcid.org/0009-0007-4871-2567
Georgios Seitidis http://orcid.org/0000-0003-0856-1892
Dimitris Mavridis http://orcid.org/0000-0003-1041-4592
Ruben P A van Eijk http://orcid.org/0000-0002-7132-5967

REFERENCES

1 Hardiman O, van den Berg LH, Kiernan MC. Clinical diagnosis
and management of amyotrophic lateral sclerosis. Nat Rev Neurol
2011;7:639-49.

2 Wijesekera LC, Leigh PN. Amyotrophic lateral sclerosis. Orphanet J
Rare Dis 2009;4:3.

3 Khamaysa M, Pradat PF. Status of ALS Treatment, Insights into
Therapeutic Challenges and Dilemmas. J Pers Med 2022;12:1601.

4 van Eijk RPA, Kliest T, van den Berg LH. Current trends in the clinical
trial landscape for amyotrophic lateral sclerosis. Curr Opin Neurol
2020;33:655-61.

5 Katyal N, Govindarajan R. Shortcomings in the Current Amyotrophic
Lateral Sclerosis Trials and Potential Solutions for Improvement.
Front Neurol 2017;8:521.

6 Arshad U, Rahman F, Hanan N, et al. Longitudinal Meta-Analysis of
Historical Parkinson’s Disease Trials to Inform Future Trial Design.
Mov Disord 2023;38:1716-27.

7 Atassi N, Berry J, Shui A, et al. The PRO-ACT database: design,
initial analyses, and predictive features. Neurology (ECronicon)
2014;83:1719-25.

8 Ramamoorthy D, Severson K, Ghosh S, et al. Identifying patterns in
amyotrophic lateral sclerosis progression from sparse longitudinal
data. Nat Comput Sci 2022;2:605-16.

9 van Eijk RPA, Nikolakopoulos S, Roes KCB, et al. Critical design

considerations for time-to-event endpoints in amyotrophic

lateral sclerosis clinical trials. J Neurol Neurosurg Psychiatry
2019;90:1331-7.

van Eijk RPA, Jones AR, Sproviero W, et al. Meta-analysis of
pharmacogenetic interactions in amyotrophic lateral sclerosis clinical
trials. Neurology (ECronicon) 2017;89:1915-22.

Turnbull J. Is edaravone harmful? (A placebo is not a control).
Amyotroph Lateral Scler Frontotemporal Degener 2018;19:477-82.
Schoenfeld DA, Finkelstein DM, Macklin E, et al. Design and analysis
of a clinical trial using previous trials as historical control. Clin Trials
2019;16:531-8.

Watt J, Del Giovane C. Network Meta-Analysis. Methods Mol Biol
2022;2345:187-201.

Thorlund K, Mills EJ. Sample size and power considerations in
network meta-analysis. Syst Rev 2012;1:41.

Quintana M, Saville BR, Vestrucci M, et al. Design and Statistical
Innovations in a Platform Trial for Amyotrophic Lateral Sclerosis. Ann
Neurol 2023;94:547-60.

Wong C, Dakin RS, Williamson J, et al. Motor Neuron Disease
Systematic Multi-Arm Adaptive Randomised Trial (MND-SMART):

a multi-arm, multi-stage, adaptive, platform, phase Ill randomised,

Van Loon FT, et al. BMJ Open 2024;14:¢087970. doi:10.1136/bmjopen-2024-087970

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* Jooydsaboysnwselq
V171739 1uswiredsaq 1e G0z ‘€T aunr uo jwod fwg-uadolwgy/:dily wouy papeojumoq +zZ0z J8qWISAON T U0 0/6/80-720zZ-uadolwag/9eTT 0T se paysiignd sy :uado NG


https://x.com/rpavaneijk
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0009-0007-4871-2567
http://orcid.org/0000-0003-0856-1892
http://orcid.org/0000-0003-1041-4592
http://orcid.org/0000-0002-7132-5967
http://dx.doi.org/10.1038/nrneurol.2011.153
http://dx.doi.org/10.1186/1750-1172-4-3
http://dx.doi.org/10.1186/1750-1172-4-3
http://dx.doi.org/10.3390/jpm12101601
http://dx.doi.org/10.1097/WCO.0000000000000861
http://dx.doi.org/10.3389/fneur.2017.00521
http://dx.doi.org/10.1002/mds.29514
http://dx.doi.org/10.1212/WNL.0000000000000951
http://dx.doi.org/10.1038/s43588-022-00299-w
http://dx.doi.org/10.1136/jnnp-2019-320998
http://dx.doi.org/10.1212/WNL.0000000000004606
http://dx.doi.org/10.1080/21678421.2018.1517179
http://dx.doi.org/10.1177/1740774519858914
http://dx.doi.org/10.1007/978-1-0716-1566-9_12
http://dx.doi.org/10.1186/2046-4053-1-41
http://dx.doi.org/10.1002/ana.26714
http://dx.doi.org/10.1002/ana.26714
http://bmjopen.bmj.com/

Open access

17

18

19

20

double-blind, placebo-controlled trial of repurposed drugs in motor
neuron disease. BMJ Open 2022;12:e064173.

Oxford Uo. EXPERTS-als. n.d. Available: https://www.experts-als.uk/
home

van Eijk RPA, Westeneng H-J, Nikolakopoulos S, et al. Refining
eligibility criteria for amyotrophic lateral sclerosis clinical trials.
Neurology (ECronicon) 2019;92:e451-60.

Willemse SW, Roes KCB, Van Damme P, et al. Lithium carbonate

in amyotrophic lateral sclerosis patients homozygous for the C-
allele at SNP rs12608932 in UNC13A: protocol for a confirmatory,
randomized, group-sequential, event-driven, double-blind, placebo-
controlled trial. Trials 2022;23:978.

Turnbull J. Author response to a Letter to the Editor entitled:
Edaravone administration in pivotal clinical study 19 (Authors: Genge,
Angela; Brooks, Benjamin). Amyotroph Later Scler Frontotemp
Degener 2019;20:300-2.

32

33

34

35

36

37

Rouse B, Chaimani A, Li T. Network meta-analysis: an introduction
for clinicians. Intern Emerg Med 2017;12:103-11.

Seitidis G, Nikolakopoulos S, Hennessy EA, et al. Network Meta-
Analysis Techniques for Synthesizing Prevention Science Evidence.
Prev Sci 2022;23:415-24.

Lu G, Ades AE. Combination of direct and indirect evidence in mixed
treatment comparisons. Stat Med 2004;23:3105-24.

Salanti G, Higgins JPT, Ades AE, et al. Evaluation of networks of
randomized trials. Stat Methods Med Res 2008;17:279-301.
Veroniki AA, Seitidis G, Tsivgoulis G, et al. An Introduction to
Individual Participant Data Meta-analysis. Neurology (ECronicon)
2023;100:1102-10.

Riley RD, Ensor J, Hattle M, et al. Two-stage or not two-stage? That
is the question for IPD meta-analysis projects. Res Synth Methods
2023;14:903-10.

21 Turnbull J. Reappraisal of an ALS trial: unaccounted procedural risk. 38 van Buuren S. Multiple imputation of discrete and continuous
Lancet Neurol 2020;19:717-8. data by fully conditional specification. Stat Methods Med Res

22 Van Es MA, Van Eijk RPA, Bunte TM, et al. A placebo-controlled trial 2007;16:219-42. . .
to investigate the safety and efficacy of Penicillin G/Hydrocortisone 39 Mead RJ, Shan N, Reiser HJ, et al. Amyotrophic lateral sclerosis:
in patients with ALS (PHALS trial). Amyotroph Lateral Scler a neurodegenerative disorder poised for successful therapeutic
Frontotemporal Degener 2020;21:584-92. translation. Nat Rev Drug Discov 2023;22:185-212.

23 Nikolakopoulou A, Mavridis D, Furukawa TA, et al. Living network 40 Owen RK, Bujkiewicz S, Tincello DG, et al. Multivariate network
meta-analysis compared with pairwise meta-analysis in comparative meta-analysis incorporating class effects. BMC Med Res Methodol
effectiveness research: empirical study. BMJ 2018;360:k585. 2020;20:184.

24 Dissemination CfRa. Systematic Reviews: CRD’s Guidance for 41 Ricker G, Schwarzer G. Ranking treatments in frequentist network
Undertaking Reviews in Healthcare. CRD: York Publishing Services meta-analysis works without resampling methods. BMC Med Res
Ltd, 2008. Methodol 2015;15:58.

25 Cochrane. Cochrane handbook for systematic reviews of 42 Westeneng H-J, Debray TPA, Visser AE, et al. Prognosis for
interventions. In: Higgins JPTTJ, Chandler J, Cumpston M, et al, eds. patients with amyotrophic lateral sclerosis: development and
2023. validation of a personalised prediction model. Lancet Neurol

26 van Dijk SHB, Brusse-Keizer MGJ, Bucsan CC, et al. Artificial 2018;17:423-33.
intelligence in systematic reviews: promising when appropriately 43 Signorovitch JE, Sikirica V, Erder MH, et al. Matching-adjusted
used. BMJ Open 2023;13:e072254. . indirect comparisons: a new tool for timely comparative effectiveness

27 EMA. Guideline on cllnlgal investigation pf medlcma! prqducts for the research. V Health 2012:15:940-7.
trea}tgnﬁgt/géfl&)g/)ggfgl%Iateral scil\ir%s_ls_ W‘i)' Gwd_egg%contract 44 Seitidis G, Nikolakopoulos S, Ntzoufras |, et al. Inconsistency

o8 azlr.mafor d A, Pavey N .vazrgsr?a;os :/I I(;Itn:IS Diglzg%ys’tic U tiiity of identifjcation in network meta-analysis via stochastic search variable
Gold Coast Criteria in Amyotrophic Lateral Sclerosis. Ann Neurol st—;lec‘:tlon. Stat Med 2023;42:4850-66. .
2021:89:979-86. 45 Higgins JPT, Jackson D, Barrett JK, et al. Consistency and

29 Ceda’rbaum JM, Stambler N, Malta E, et al. The ALSFRS-R: a incopsistency i_n network meta-analysis: concepts and models for
revised ALS functional rating scale that incorporates assessments of multi-arm studies. Res Synth Methods 2012;3:98-110.
respiratory function. BDNF ALS Study Group (Phase Ill). J Neurol Sci 46 Dias S, Welton NJ, Caldwell DM, et al. Checking consistency
1999;169:13-21. in mixed treatment comparison meta-analysis. Stat Med

30 Meininger V, Lacomblez L, Salachas F. What has changed with 2010;29:932-44.
riluzole? J Neurol 2000;247 Suppl! 6:VI. 47 Nikolakopoulou A, Higgins JPT, Papakonstantinou T, et al. CINeMA:

31 Borenstein M, Hedges LV, Higgins JPT, et al. A basic introduction to An approach for assessing confidence in the results of a network
fixed-effect and random-effects models for meta-analysis. Res Synth meta-analysis. PLoS Med 2020;17:e1003082.

Methods 2010;1:97-111. 48 Shiny. Here is a shiny app. n.d. Available: https://shiny.posit.co
8 Van Loon FT, et al. BMJ Open 2024;14:¢087970. doi:10.1136/bmjopen-2024-087970

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

jooyoasaboysnwseig
V171739 1uswiredsaq 1e G0z ‘€T aunr uo jwod fwg-uadolwgy/:dily wouy papeojumoq +zZ0z J8qWISAON T U0 0/6/80-720zZ-uadolwag/9eTT 0T se paysiignd sy :uado NG


http://dx.doi.org/10.1136/bmjopen-2022-064173
https://www.experts-als.uk/home
https://www.experts-als.uk/home
http://dx.doi.org/10.1212/WNL.0000000000006855
http://dx.doi.org/10.1186/s13063-022-06906-5
http://dx.doi.org/10.1080/21678421.2019.1582675
http://dx.doi.org/10.1080/21678421.2019.1582675
http://dx.doi.org/10.1016/S1474-4422(20)30265-9
http://dx.doi.org/10.1080/21678421.2020.1788093
http://dx.doi.org/10.1080/21678421.2020.1788093
http://dx.doi.org/10.1136/bmj.k585
http://dx.doi.org/10.1136/bmjopen-2023-072254
http://dx.doi.org/10.1002/ana.26045
http://dx.doi.org/10.1016/s0022-510x(99)00210-5
http://dx.doi.org/10.1007/PL00007784
http://dx.doi.org/10.1002/jrsm.12
http://dx.doi.org/10.1002/jrsm.12
http://dx.doi.org/10.1007/s11739-016-1583-7
http://dx.doi.org/10.1007/s11121-021-01289-6
http://dx.doi.org/10.1002/sim.1875
http://dx.doi.org/10.1177/0962280207080643
http://dx.doi.org/10.1212/WNL.0000000000207078
http://dx.doi.org/10.1002/jrsm.1661
http://dx.doi.org/10.1177/0962280206074463
http://dx.doi.org/10.1038/s41573-022-00612-2
http://dx.doi.org/10.1186/s12874-020-01025-8
http://dx.doi.org/10.1186/s12874-015-0060-8
http://dx.doi.org/10.1186/s12874-015-0060-8
http://dx.doi.org/10.1016/S1474-4422(18)30089-9
http://dx.doi.org/10.1016/j.jval.2012.05.004
http://dx.doi.org/10.1002/sim.9891
http://dx.doi.org/10.1002/jrsm.1044
http://dx.doi.org/10.1002/sim.3767
http://dx.doi.org/10.1371/journal.pmed.1003082
https://shiny.posit.co
http://bmjopen.bmj.com/

Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

placed on this supplemental material which has been supplied by the author(s)

BMJ Open

1

2

4

Supplemental data

Table I: Search strings for PubMed, Embase, and trial registries search

Database PubMed

Search

string

(“Amyotrophic Lateral
Sclerosis”’[Mesh] OR “Motor
Neuron Disease”’[Mesh] OR
“ALS”[TIAB] OR “amyotrophic
lateral sclerosis”[TIAB] OR
“Gehrig*”[TIAB] OR “Motor
Neuron Disease*”[TIAB] OR
“Charcot*”’[TIAB] OR
“MND”[TIAB] AND
(1999/1/1:2023/01/01[pdat]))
AND (“Clinical Trials as
Topic”’[Mesh] OR
“trial*”’[TIAB] OR
“randomi*”’[TIAB] AND
(1999/1/1:2024/01/01[pdat]))

Embase Trial registries
(‘amyotrophic lateral ALS
sclerosis’/exp OR \(Amyotrophic
‘motor neuron Lateral
disease’/exp OR Sclerosis)) |
‘als’:ti,ab,kw OR Completed,
‘amytrophic lateral Terminated
sclerosis’:ti,ab,kw OR studies |
‘gehrig*’:ti,ab,kw OR Interventional

‘motor neuron

studies | Study

disease*’:ti,ab,kw OR start from
‘charcot™’:ti,ab,kw) 01/01/1999 to
AND (“clinical trial’/exp 01/01/2024

OR ‘trial*’:ti,abkw OR
‘randomi*’:ti,ab,kw)
AND [1999-2023]/py
AND [embase]/lim
NOT ([embase]/lim
AND [medline]/lim)

Table II: Preselected studies used for ASReview

Eligible studies

Ineligible studies

1. “Trial of Sodium Phenylbutyrate-

Taurursodiol for Amyotrophic Lateral

Sclerosis” (2020, NEJM)

2. “Trial of celecoxib in amyotrophic lateral

sclerosis” (2006, Neurology)

1. “Genetic variation in APOE, GRN,
and TP53 are phenotype modifiers in
frontotemporal dementia” (2020,
Neurobiology of Aging)

2. “MTBVAC vaccine mediates

immune response through the
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3. “Dexpramipexole versus placebo for upregulation of T-regulatory cells in
patients with amyotrophic lateral sclerosis an ALS mouse model” (2021, Cell
(EMPOWER): a randomised, double-blind, Reports Medicine)

phase 3 trial” (2013, The Lancet
Neurology)

4. “Efficacy and safety of CNM-Aug in
amyotrophic lateral sclerosis (RESCUE-
ALS study): a phase 2, randomised, double-
blind, placebo-controlled trial and open
label extension” (2023, Elsevier)

5. “Efficacy of minocycline in patients with
amyotrophic lateral sclerosis: a phase 111
randomized trial” (2007, The Lancet
Neurology)

6. “A randomized, placebo-controlled trial of
topiramate in amyotrophic lateral sclerosis”

(2003, Neurology)

6  Table III: IPD variables
Individual patient data variables

e Study information
o Study ID
o Country
e Patient data
o Patient ID
o Age (years)
o Sex (male/female)
o Height (cm)
o Weight (kg)
o Site of onset (bulbar/spinal)
o Symptom duration (months)

o Diagnostic delay (months)

Van Loon FT, et al. BMJ Open 2024; 14.:e087970. doi: 10.1136/bmjopen-2024-087970



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

Intervention data

o Treatment group
o Mode of administration

o Follow-up duration (months)

Longitudinal
o ALSFRS-R total
o ALSFRS-R items (1-12)
o ALSFRS-R date
o Predicted VC (%)
o VC (liter)
o VCdate
e Time-to-event data
o Death or composite survival endpoint (days)
o Censor if not deceased (days)

o Dropout (days)
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8 Table IV: AD variables

Aggregate-level data variables

General information

First author
Year
PMID

Title

DOI
Country

Sponsor

Baseline data (for each treatment group)

Group size

Age (mean yrs at enrollment)
Standard deviation age

Sex (% male)

Weight (mean kg)

Standard deviation weight

BMI

Standard deviation BMI

Site of onset (% bulbar)

Symptom duration (mean months)
Standard deviation symptom duration
Diagnostic delay (mean months)
Standard deviation diagnostic delay
Diagnostic duration (mean months)
Standard deviation diagnostic duration
Riluzole use at enrollment
ALSFRS-R total score (at baseline)
Standard deviation total score

VC (Ypredicted) at baseline

Variable name

General information

AUTHOR
YEAR
PMID
TITLE

DOI
COUNTRY
SPONSOR

Baseline data

N
AGE

AGE_SD

SEX

WEIGHT
WEIGHT SD
BMI

BMI SD
ONSET
DISDUR
DISDUR_SD
DXDELAY
DXDELAY SD
DXDUR
DXDUR_SD
RILUSE
TOTAL
TOTAL_SD
\%e
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e Standard deviation %VC
e AFRS
e Standard deviation AFRS

Intervention data

e Name intervention (+ dosage)

e Type of intervention (pharm, cell, suppl)
e Mode of administration

e Mechanism of action class

e Randomization ratio

e Trial study design

e Lead-in duration (months)

e Treatment duration (mean months)

e Total duration (months)
Outcome data (for each treatment group)

e Analysis used for outcome

e Mean ALSFRS-R score (at end of FU)
e St. error mean ALSFRS-R

e Mean difference ALSFRS-R

e St. error mean difference ALSFRS-R
e 95% CI mean difference

e Comparison arm mean difference

e Mean ALSFRS-R (monthly) slope

e St. error mean ALSFRS-R slope

e Mean difference ALSFRS-R slope

e Mean difference slope p-value

e VC SD
e SLOPE
e SLOPE SD

Add [ CON] for control group
Add [ TRT] for treatment group
Add [ TRT2] for second treatment

etc
e.g.. N CON, N _TRT
Intervention data

e NAME INT
e TYPE INT
e ADMIN

e CLASS

e RATIO

e DESIGN

e DUR LEAD
e DUR TRT

e DUR TOT

Outcome data (end of follow-up)

e ANALYSIS

e FRSR_MEAN

e FRSR_MEAN_SE

e FRSR_MEAN_DIFF

e FRSR_MEAN_DIFF P
e FRSR_MEAN DIFF CI
e FRSR_MEAN_DIFF_COMP
e FRSR SLOPE

e FRSR SLOPE SE

e FRSR SLOPE DIFF
e FRSR SLOPE DIFF P
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95% CI mean difference slope
Comparison arm mean difference slope
ALSFRS-R change from baseline (CFB)
ALSFRS-R CFB p-value
ALSFRS-R CFB 95% CI
Comparison arm ALSFRS-R CFB
ALSFRS-R CFB timeframe (months)
Adjusted variables in ALSFRS-R analysis
N of ALSFRS-R in analysis
Mean VC (at end FU)
St. error mean VC
Mean difference VC
St. error mean difference VC
95% CI mean difference VC
Comparison arm mean difference VC
Mean VC (monthly) slope
St. error mean VC slope
Mean difference VC slope
Mean difference VC slope p-value
95% CI mean difference slope
Comparison arm mean difference slope
Adjustment variables in FVC analysis
N of VC in analysis
Survival:

o Mean hazard ratio

o St. error hazard ratio

o 95% CI hazard ratio

o Hazard ratio p-value

o Comparison arm hazard ratio
Drop-outs:

o Death

o Adverse event

FRSR_SLOPE DIFF CI
FRSR_SLOPE DIFF_COMP
FRSR_CFB
FRSR _CFB_P
FRSR CFB_CI
FRSR _CFB_COMP
FRSR _CFB_TIME
ADJUST
N _FU
VC_MEAN
VC_MEAN SE
VC_MEAN _DIFF
VC_MEAN _ DIFF P
VC_MEAN DIFF CI
VC_MEAN DIFF _COMP
VC_SLOPE
VC_SLOPE SE
VC_SLOPE DIFF
VC_SLOPE DIFF P
VC_SLOPE DIFF CI
VC_SLOPE DIFF _COMP
VC_ADJUST
VC N FU
Survival:
o SURV_HR
o SURV_HR SE
o SURV_HR CI
o SURV _HR P
o SURV_COMP
Dropout:
o DROP DEATH
o DROP_AE
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o Termination of participation

o DROP TERM

o Disease progression o DROP_PROG
o Other reasons o DROP _OTHER
e AEFEs reported e AE
e SAEs reported e SAE
Add [ CON] for control group
Add [ TRT] for treatment group
Add [ TRT2] for second treatment
etc
e.g.:N CON, N TRT
Study descriptives Dummies
e Primary outcome (ALSFRS-R, VC, e OUTCOME
survival) e PROT ACC
e Protocol published/accessible? (y/n) e [PD ACC
e [PD published/accessible? (y/n) o KAPMEI
e Kaplan-Meier survival curve present? (y/n) e FRS-R METH
e ALSFRS-R analysis method mentioned? e SURV_METH
(y/m) e SURV _DEF
e Survival analysis method mentioned? (y/n) e SAMP CALC
e Definition of survival event e PLACEBO
e Sample size calculation mentioned (y/n) e Reported:
e Placebo arm? (y/n) o FRS-R REP
¢  QOutcome reported? o VC_REP
o ALSFRS-R (y/n) o SURV_REP
o VC (y/n) o ELECT REP
o Survival (y/n) o MUSC _REP
o Electrophysiology (y/n) o NFL REP
o Muscle strength

(ISOMETRIC/HHD/MRC) (y/n)
Neurofilament Light Chain (y/n)
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10  Table V: variable code list
Name
AUTHOR
YEAR

PMID

TITLE
DOI
COUNTRY

SPONSOR

PUB_DATE

N (for all treatment groups)

AGE (for all treatment groups)
AGE_SD

SEX (for all treatment groups)

WEIGHT (for all treatment
groups)

WEIGHT_SD
BMI (for all treatment groups)
BMI_SD

ONSET (for all treatment
groups)

Definition
Name of first author
Year of publication

PubMed ID of main

publication
Title of article
DOI number
Country

Source of funding

Publication date

Number of participants in

treatment group at enrollment
Mean age at enrollment
Standard deviation age

% of participants that are

male

Mean weight of participants

Standard deviation weight
Mean BMI of participants
Standard deviation BMI

% of participants that have

bulbar onset

Levels
Nominal
Continuous

Nominal

Nominal
Nominal
Nominal

0 = academic, 1 =

industry, 2 = mixed
Date

Continuous

Continuous (years)
Continuous

% Male

Continuous (kg)

Continuous
Continuous (kg/m?)
Continuous

% Bulbar onset
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DISDUR (for all treatment
groups)

DISDUR_SD

DXDELAY (for all treatment
groups)

DXDELAY_SD

DXDUR

DXDUR_SD

RILUSE (for all treatment
groups)

TOTAL (for all treatment
groups)

TOTAL_SD

VC (for all treatment groups)

VC_SD

SLOPE

SLOPE_SD

NAME_INT (for all treatment
groups)

Mean duration of symptoms

at enrollment

Standard deviation disease

duration

Mean time from onset to

diagnosis

Standard deviation diagnostic

delay

Mean time from diagnosis to

enrollment

Standard deviation diagnostic

duration

% of participants that use

riluzole at enrollment

ALSFRS-R total score at

baseline
Standard deviation total score

VC (%predicted) at baseline

Standard deviation VC

Monthly decline of ALSFRS-

R at baseline

Standard deviation monthly

decline

Name of the treatment

Continuous (months)

Continuous

Continuous (months)

Continuous

Continuous (months)

Continuous

Percentage users

Continuous

Continuous

% Of predicted

capacity
Continuous

Continuous

Continuous

Nominal
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TYPE_INT (for all treatment
groups)

GROUP_INT (for all treatment
groups)

ADMIN (for all treatment
groups)

CLASS (for all treatment
groups)

RATIO

DESIGN

DUR_LEAD

DUR_TRT

DUR_TOT

ANALYSIS

FRSR_MEAN (for all treatment
groups)

Treatment type

Subgrouping

Mode of administration

Mechanism of action class

Randomization ratio of

intervention:control
Type of study design in trial

Lead-in duration, time when

enrolled but not yet treated
Treatment duration
Total duration of study

Type of analysis used to

determine primary outcome

ALSFRS-R total score at end

of follow-up

0 = pharmaceutical, 1 =
cell therapy, 2 =

supplement

<<undefined>>

O=oral,1 =1V,2=
intrathecal, 3 =
subcutaneous, 4 =
intramuscular, 5 =

transdermal

0 = miscellaneous,

1 = antioxidants,

2 = cell therapy, 3 =
genetic therapy, 4 =
mitochondrial
dysfunction, 5 =
neuroinflammation,

6 = proteostasis

Continuous (ratio)

Nominal

Continuous (months)

Continuous (months)
Continuous (months)

Nominal

Continuous
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FRSR_MEAN_SE (for all Standard error mean Continuous
treatment groups) ALSFRS-R total score

FRSR_MEAN_DIFF (for all Mean difference ALSFRS-R  Continuous

treatment groups) total score

FRSR_MEAN_DIFF_P (forall Mean difference ALSFRS-R = Continuous

treatment groups) total score p-value

FRSR_MEAN_DIFF_CI (for Mean difference ALSFRS-R | [lower bound, upper
all treatment groups) total score 95% CI bound]

FRSR_MEAN_DIFF_COMP  Mean difference ALSFRS-R  Nominal

(for all treatment groups) total score comparison arm

FRSR _SLOPE (for all Mean ALSFRS-R monthly Continuous
treatment groups) decline

FRSR_SLOPE_SE (for all Standard error mean Continuous
treatment groups) ALSFRS-R monthly decline

FRSR_SLOPE_DIFF (for all Mean difference ALSFRS-R = Continuous

treatment groups) monthly decline

FRSR_SLOPE_DIFF P (for all Mean difference ALSFRS-R  Continuous

treatment groups) monthly decline p-value

FRSR_SLOPE_DIFF_CI (for = Mean difference ALSFRS-R  [lower bound, upper
all treatment groups) monthly decline 95% CI bound]

FRSR _SLOPE_DIFF COMP  Mean difference ALSFRS-R  Nominal
(for all treatment groups) monthly decline comparison

arm

FRSR_CFB (for all treatment Mean ALSFRS-R change Continuous

groups) from baseline

FRSR_CFB_P (for all treatment = Mean ALSFRS-R change Continuous

groups) from baseline p-value

11
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FRSR_CFB_ClI (for all

treatment groups)

FRSR_CFB_COMP (for all

treatment groups)

FRSR_CFB_TIME (for all

treatment groups)

ADJUST (for all treatment
groups)

N_FU (for all treatment groups)

VC_MEAN (for all treatment
groups)
VC_MEAN_SE (for all

treatment groups)

VC_MEAN_DIFF (for all

treatment groups)

VC_MEAN_DIFF_P (for all

treatment groups)

VC_MEAN_DIFF_CI (for all

treatment groups)

VC_MEAN_DIFF_COMP (for

all treatment groups)

VC_SLOPE (for all treatment
groups)

Mean ALSFRS-R change
from baseline 95% CI

Mean ALSFRS-R change
from baseline comparison

arm

Mean ALSFRS-R change

from baseline timepoint

Variables that were used for
stratifying or adjusting
ALSFRS-R

Number of patients with
ALSFRS-R scores used in

analysis

VC % of predicted capacity

at end of follow-up

Standard error mean VC

Mean difference VC

Mean difference VC p-value

Mean difference VC 95% CI

Mean difference VC

comparison arm

Mean VC monthly decline

[lower bound, upper
bound]

Nominal

Continuous (months)

Nominal

Continuous

% Of predicted

capacity

Continuous

Continuous

Continuous

[lower bound, upper

bound]

Nominal

% Of predicted

capacity
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VC _SLOPE_SE (for all

treatment groups)

VC_SLOPE_DIFF (for all

treatment groups)

VC_SLOPE_DIFF_P (for all

treatment groups)

VC_SLOPE_DIFF_CI (for all

treatment groups)

VC_SLOPE_DIFF_COMP (for

all treatment groups)

ADJUST_VC (for all treatment
groups)

N_FU_VC (for all treatment
groups)

SURV_HR

SURV_HR_SE

SURV_HR_CI

SURV_HR_P
SURV_COMP

DROP_DEATH (for all

treatment groups)

DROP_AE (for all treatment
groups)

DROP_TERM (for all treatment
groups)

Standard error mean VC

monthly decline

Mean difference VC monthly

decline

Mean difference VC monthly

decline p-value

Mean difference VC monthly
decline 95% CI

Mean difference VC monthly

decline comparison arm

Variables that were used for

stratifying or adjusting VC

Number of patients with VC

scores used in analysis
Hazard ratio mean
Hazard ratio standard error

Hazard ratio 95% confidence

interval
Hazard ratio p-value
Hazard ratio comparison arm

Number of drop-outs due to
death

Number of drop-outs due to

adverse events

Number of drop-outs due to

terminating participation

Continuous

% Of predicted

capacity

Continuous

[lower bound, upper

bound]

Nominal

Nominal

Continuous

Continuous
Continuous

[lower bound, upper
bound]

Continuous
Nominal

Continuous

Continuous

Continuous
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DROP_PROG (for all treatment

groups)
DROP_OTHER (for all
treatment groups)

AE (for all treatment groups)

SAE (for all treatment groups)

OUTCOME

PLACEBO

PROT ACC

IPD_ACC

KAPMEI

FRSR_METH

SURV_METH

SURV_DEF

SAMP_CALC

Number of drop-outs due to

disease progression

Number of drop-outs due to

other reasons

Number of adverse events in

group at end of follow-up

Number of serious adverse
events in group at end of

follow-up

Primary outcome (e.g.,

ALSFRS-R, survival, safety)
Is a placebo arm present?

Is the study protocol

accessible?
Is IPD accessible?

Are Kaplan-Meier survival

curves used?

Method of ALSFRS-R

analysis mentioned?

Method of survival analysis

mentioned?

Definition of an event in
survival analysis

(death/tracheostomy/etc.)

Method of sample size

calculation mentioned?

Continuous
Continuous
Continuous
Continuous
Nominal
0=no, 1 =yes
0=no, 1 =yes
0=no, 1 =yes
0=no, 1 =yes
0=no, 1 =yes
0=no, 1 =yes
Nominal
0=no, 1 =yes
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FRSR_REP

VC_REP

SURV_REP

ELECT_REP

MUSC_REP

NFL_REP

Is ALSFRS-R reported as

outcome?
Is VC reported as outcome?

Is survival reported as

outcome?

Is electrophysiology reported

as outcome?

Is muscle strength reported
as outcome?

(ISOMETRIC/HHD/MRC)

Is neurofilament light chain

reported as outcome?

0=no, 1 =yes
0=no, 1 =yes
0=no, 1 =yes
0=no, 1 =yes
0=no, 1 =yes
0=no, 1 =yes
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