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•	The clinical course of amyotrophic lateral sclerosis (ALS) shows a high degree of variability in 
disease progression1

•	This heterogeneity creates challenges for conducting clinical studies in ALS1

•	As a result, a variety of strategies have been employed to help reduce heterogeneity while  
selecting for patients who are expected to experience adequate disease progression to allow  
for measurement of intervention effect2  

•	One of the main strategies employed is the use of specific study inclusion criteria2   
•	However, despite the many combinations of inclusion criteria that have been used in clinical  

studies, little is known regarding their effects on baseline characteristics or on natural disease 
progression in the selected cohorts of patients
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CONCLUSIONS
•	Analysis of ALS clinical studies seems to indicate that disease duration and FVC inclusion criteria have 

effects on baseline characteristics, such as disease duration and ALSFRS-R score
•	These 2 baseline characteristics, in turn, affected the ALSFRS-R slope outcome
•	Thus, selection of entry criteria (especially disease duration and FVC) were shown to have an impact on 

disease progression during clinical studies in ALS
•	These findings show that caution needs to be taken when trying to compare ALSFRS-R slope 

outcomes from studies that had differences in entry criteria
	 – �For example, a difference in baseline disease duration of 6 months was associated with a difference 

in ALSFRS-R slope of approximately 0.5 points/month
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Correlation analysis
•	Analyses of correlations between entry criteria and baseline characteristics were conducted with 

combined data from the placebo group and the active treatment group 
-- The disease duration and FVC entry criteria cutoffs correlated with baseline disease duration 
and ALSFRS-R score (Table 2)

-- FVC cutoff and El Escorial entry criteria correlated with baseline FVC (Table 2)
•	Analyses of correlations with the study outcome, ALSFRS-R slope, were conducted only with 

placebo group data
-- Among baseline characteristics, baseline disease duration correlated with the final ALSFRS-R 
slope outcome (Table 3)

Decision tree analysis
•	To facilitate the analysis, ALSFRS-R slope was split into 3 groups (Figure 2)

-- Slow progression 			  <1.02 points/month 

-- Medium progression 		 ≥1.02 and ≤1.33 points/month 

-- Fast progression 			   >1.33 points/month 
•	Decision tree analysis indicated that separation of the study populations into fast, medium, and slow 

progressors was predicted by a combination of baseline ALSFRS-R score, baseline disease duration, 
and El Escorial entry criteria

Summary of effects
•	Figure 3 summarises the correlations and effects observed in the current study
•	Among the entry criteria, disease duration and FVC/SVC had the greatest influence on baseline 

characteristics, including baseline disease duration, ALSFRS-R score, and FVC/SVC
•	Among the baseline characteristics, disease duration and ALSFRS-R score had the greatest influence 

on disease progression during the study (ALSFRS-R slope) 

Multiple linear regression modeling 
•	A total of 8 covariates were considered for the initial model 

-- Entry criteria: FVC/SVC cutoff and El Escorial 

-- �Baseline characteristics: Disease duration, ALSFRS-R score, age, gender, initial symptom, and 
riluzole use 

•	Baseline disease duration and baseline ALSFRS-R score were the strongest predictors of ALSFRS-R 
slope (Figure 1)

-- Final model: ALSFRS-R slope = Intercept + beta1×baseline disease duration + beta2×baseline 
ALSFRS-R (Table 4)

•	To assess disease progression rate predictors and correlations among study entry criteria,  
baseline characteristics, and the outcome of a slope change in scores on the ALS Functional  
Rating Scale-Revised (ALSFRS-R)

•	Literature searches identified randomised, controlled clinical studies in ALS published during  
the past 15 years

•	Studies were selected for analysis based on the availability of ALSFRS-R outcomes data
•	The following clinical study data were extracted for each study

•	The following analyses were conducted   
-- Correlation analysis

-- Linear regression modeling analysis

-- Decision tree analysis  
•	The 10 studies included in the current analyses are listed in Table 1
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Entry Criteria
•	Disease duration
•	FVC/SVC
•	El Escorial  
diagnosis category

Baseline 
Characteristics

•	Disease duration
•	FVC/SVC
•	Age
•	Gender
•	Initial symptom
•	Riluzole use
•	ALSFRS-R  
total score

Outcomes
•	ALSFRS-R slope

Data in italics are imputed as the column average of non-missing data.
FVC=forced vital capacity; GCSF=granulocyte colony-stimulating factor; SVC=slow vital capacity; TUDCA=tauroursodeoxycholic acid.

Table 1. Studies included in the analyses

Table 2. Spearman correlation analyses of entry criteria with baseline characteristics

Figure 2. Decision tree analysis
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Figure 3. Summary of analyses

Table 3. Pearson correlation analyses of baseline characteristics with ALSFRS-R slope outcome

Table 4. Linear regression parameters

CI=confidence interval.

Figure 1. Linear regression graphs
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