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Study objective
To determine how eligibility criteria aﬀect the exclusion rates,
generalizability, and outcome heterogeneity of clinical trials
investigating treatments for amyotrophic lateral sclerosis (ALS).
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Figure Estimated exclusion rates for 38 individual trials in
a population-based cohort of 2,904 patients with ALS

Summary results
The eligibility criteria exclude many patients with ALS, which
reduces generalizability of trial results while only minimally
improving the homogeneity of eﬃcacy endpoints.
What is known and what this paper adds
ALS is a heterogeneous condition; clinical trial eligibility criteria are often designed to achieve a relatively homogeneous
sample and thus improve the chances of observing treatment
eﬀects. This study provides evidence that these strict eligibility
criteria are providing little beneﬁt while potentially limiting
the generalizability of results to an unacceptable extent.
Design, size, and duration
This study searched PubMed and Embase for randomized,
placebo-controlled, clinical trials that evaluated the eﬃcacies
of single drugs in ALS. The publication window extended
from January 2000 to November 2017. Phase I trials and trials
initiated before 1996 were excluded. This study extracted the
eligibility criteria and endpoint results from the selected trials.
Based on the characteristics of a Dutch incidence cohort, this
study determined the percentage of patients who would be
excluded under each trial’s eligibility criteria. Random-eﬀects
meta-analysis models were constructed to examine how eligibility criteria aﬀected eﬃcacy endpoints.
Participants and setting
The literature search yielded 38 suitable trials. The incidence
cohort comprised 2,904 patients diagnosed with ALS between
January 2006 and December 2016 in the Netherlands.
Primary outcome measures
The primary outcome was the mean estimated exclusion rate.
Main results and the role of chance
The mean estimated exclusion rate was 59.8% (95% conﬁdence
interval, 52.6%–66.7%). Various eligibility criteria neither

reduced survival time heterogeneity (p = 0.09) nor aﬀected
between-patient variability in functional decline (p = 0.25).
Bias, confounding, and other reasons
for caution
ALS is a complex disorder, and various concerns can have
competing implications for eligibility criteria selection.
Generalizability to other populations
The use of a Dutch incidence cohort may limit the generalizability of this study’s exclusion rate results.
Study funding/potential competing interests
This study was funded by the Netherlands ALS Foundation.
Some authors report receiving travel grants from Baxalta,
funding from the Thierry Latran Foundation and the Dutch
and EU governments, and advisory committee appointments
from various foundations and healthcare companies. Go to
Neurology.org/N for full disclosures.

A draft of the short-form article was written by M. Daleﬁeld, a writer with Editage, a division of Cactus Communications. The authors of the
full-length article and the journal editors edited and approved the ﬁnal version.
222

Copyright © 2019 American Academy of Neurology

Refining eligibility criteria for amyotrophic lateral sclerosis clinical trials
Ruben P.A. van Eijk, Henk-Jan Westeneng, Stavros Nikolakopoulos, et al.
Neurology 2019;92;e451-e460 Published Online before print January 9, 2019
DOI 10.1212/WNL.0000000000006855
This information is current as of January 9, 2019
Updated Information &
Services

including high resolution figures, can be found at:
http://n.neurology.org/content/92/5/e451.full

References

This article cites 33 articles, 8 of which you can access for free at:
http://n.neurology.org/content/92/5/e451.full#ref-list-1

Citations

This article has been cited by 2 HighWire-hosted articles:
http://n.neurology.org/content/92/5/e451.full##otherarticles

Subspecialty Collections

This article, along with others on similar topics, appears in the
following collection(s):
Parkinson's disease/Parkinsonism
http://n.neurology.org/cgi/collection/parkinsons_disease_parkinsonism
Risk factors in epidemiology
http://n.neurology.org/cgi/collection/risk_factors_in_epidemiology

Permissions & Licensing

Information about reproducing this article in parts (figures,tables) or in
its entirety can be found online at:
http://www.neurology.org/about/about_the_journal#permissions

Reprints

Information about ordering reprints can be found online:
http://n.neurology.org/subscribers/advertise

Neurology ® is the official journal of the American Academy of Neurology. Published continuously since
1951, it is now a weekly with 48 issues per year. Copyright Copyright © 2019 The Author(s). Published by
Wolters Kluwer Health, Inc. on behalf of the American Academy of Neurology.. All rights reserved. Print
ISSN: 0028-3878. Online ISSN: 1526-632X.

