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Neurodegenerative diseases such as amyotrophic lateral sclerosis (ALS), spinocerebellar degeneration, and
Parkinson syndrome progress slowly over several years and there are large individual differences in progression
rate. Thus, appropriate selection of target population and outcome measures are particularly important to
demonstrate efficacy in clinical trials with limited sample sizes and observation periods. Edaravone, which was
approved for ALS in 2015, has shown clinical efficacy in a phase III retrial that limited subjects to well-defined
earlier cases with certain progression rate based on post hoc analysis of a first phase III trial that had been unable
to detect efficacy. It indicates that criteria for disease progression rate in target group is very important for detecting
the efficacy, especially the progression-suppressing effect, but assessment of the rate of disease progression using
common functional indicators requires longitudinal observation. Also, in clinical practice, it is difficult to evaluate
the progression-suppressing effect in individual patients and a simple method for evaluating the rate of disease
progression is required. In this study, we aimed to develop a new indicator for ALS reflecting disease progression
rate, applicable for both clinical trials and clinical practice.

First, we surveyed the eligibility criteria of previous clinical trials conducted for ALS and examined how the
setting eligibility method affects the progression rate of enrolled patients. In phase II/II1 trials, three most frequently
used eligibility items were as follows: the revised El Escorial criteria, vital capacity and disease duration. In 52
trials, there were 37 patterns for setting methods using these three items. Set values for disease duration and forced
vital capacity (FVC) in eligibility criteria affected the progression rate of enrolled patients. So, we devised a new
classification method that divided patients into four categories (slow, intermediate, fast, advanced) according to a
combination of disease duration and %FVC. We conducted an observational study using our local cohort to examine
whether a classification method was associated with disease progression. When patients were divided into four
groups according to %FVC and disease duration at diagnosis, categories were well associated with disease
progression rate.

To further develop this classification method, we used a global open database for ALS: the Pooled Resource
Open-Access ALS Clinical Trials (PRO-ACT) database. We performed a nonparametric method to score diverse
patterns of decline in %FVC in patients with ALS, using 6,317 longitudinal %FVC data sets from 920 patients of
the PRO-ACT database. We derived scores ranging from 35 to 106 points, named FVC Decline Pattern scale (FVC-
DiP). To assess the utility of the FVC-DiP as a disease indicator, changes during the disease course, association with
prognosis, and correlation with a previously reported prognostic model, the Risk Profile of the Treatment Research
Initiative to Cure ALS (TRICALS), were examined using the PRO-ACT database and our local cohort (N=92).
Individuals’ FVC-DiP scores were determined from a single measurement of %FVC and disease duration at
assessments. Although %FVC declined with disease course (p < 0.0001), FVC-DiP scores exhibited no significant
changes throughout the observation period. Low FVC-DiP scores were associated with fast progression. The
association of FVC-DiP with survival prognosis and its consistency per individual were validated in our cohort, and
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a strong correlation was observed between FVC-DiP scores and TRICALS Risk Profile (r> = 0.904, p < 0.0001).
Our results suggests that FVC-DiP scores indicate a declining pattern of %FVC within the heterogeneous natural
course of ALS and reflected disease progression rate. This method would be a useful tool for both clinical trials and

clinical practice, and may enable easy assessment of a patient’s progression pattern and treatment efficacy in future.



