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BACKGROUND

RESULTS continued

ALSFRS-R as an outcome measure

Figure 1. ALSFRS-R total scores over time for all participants
with ≥4-point increase, with and without anomalous points

• The ALSFRS-R (Amyotrophic Lateral Sclerosis Functional Rating Scale Revised) is widely
used to assess disease severity and progression in patients with ALS
• It is also the most commonly used primary outcome measure in late-phase clinical trials for
potential ALS therapies

ALSFRS-R variability
• The ALSFRS-R has been shown to be sensitive in detecting modest clinical benefits, although
there is concern that the effectiveness of detecting change can be reduced by inconsistency
in measurement or by variability in patient function
– It is well known that patients have “good days” and “bad days”, and a measurement on
these days may appear to indicate a sudden change
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Data are shown from all three clinical trials. Lines indicate ALSFRS-R total scores for individual patients with an
increase of ≥4 points at some timepoint during the clinical trials. Pink dotted lines show data without anomalous data
points; teal lines show data with anomalous points.

To determine the frequency of sudden visit-to-visit variations in the ALSFRS-R score in three
large clinical trials in patients with ALS, as well as the impact on results

Table 2. Slopes of decline in ALSFRS-R total score over 0–24 weeks
in VITALITY-ALS
Slope of the change from baseline in
ALSFRS-R total score (points per day)

METHODS

Mean

95% confidence interval

–0.032

–0.037, –0.026

Excluding patients with ≥4-point increase

–0.033

–0.038, –0.027

Excluding ≥4-point increases

–0.032

–0.037, –0.026

– Across the three clinical trials, 512 patients were randomized to placebo

Excluding patients with ≥5-point increase

–0.032

–0.037, –0.026

– Participants were followed for 16 weeks (in BENEFIT-ALS and FORTITUDE-ALS)
or 24 weeks (in VITALITY-ALS)

Excluding ≥5-point increases

–0.032

–0.037, –0.026

All placebo-group participants

Patients and assessments

Subgroups excluding sudden increases:

• We evaluated ALSFRS-R total scores from the placebo arms of phase 2 and 3 studies of
tirasemtiv in ALS (BENEFIT-ALS, VITALITY-ALS),1,2 and the phase 2 study of reldesemtiv
in ALS (FORTITUDE-ALS)3

Results are illustrated for VITALITY-ALS (study duration 24 weeks). Similar results were seen for the two 16-week
studies. Subgroups excluding patients with increases exclude all data for that patient; subgroups excluding
increases removed only the data point with the anomalous increase.

– ALSFRS-R was assessed regularly throughout the clinical trials

ALSFRS-R variability analysis
• We identified visit-to-visit pairs in which the score of a given visit was ≥5 points more than
the preceding visit

Analysis of association with patient characteristics
• For both ≥4 and ≥5-point increases, no difference in occurrences was seen as a function of:

– An identical analysis was applied for increases of ≥4 points

– Site of ALS onset

• To determine the extent to which these anomalous score changes impacted group data,
ALSFRS-R slopes from the entire group of patients were compared with subgroups
excluding:

– Time from symptom onset
– Baseline ALSFRS-R total score

– All data from the participants who had large increases
– Only the anomalous points (retaining that participant’s scores at other weeks)
• We also evaluated whether patient characteristics predicted the ≥4- or ≥5-point increases

CONCLUSIONS
• Overall, in the three studies reviewed here, a very small number of participants had
sudden changes in ALSFRS-R scores
– These contributed very little to the overall estimate of slope in the study population
because these data points were randomly scattered among participants

RESULTS
• Overall, 1.4% of patients had visit-to-visit pairs with ≥5-point increases, and 6.3% of patients
had pairs with ≥4-point increases
– The increases tended to occur at earlier visits (Table 1)
– No clinical trial site had more than one participant with anomalous pairs
• The slopes of change in the ALSFRS-R score over time for participants with and without
anomalous increases were very similar, as were slopes calculated with and without the
anomalous data point included (Figure 1)
– To illustrate this, Table 2 shows the slope of decline for VITALITY-ALS, when sudden
changes were included or when sudden changes were removed from the analysis

Table 1. Anomalous data points tended to occur early – frequency of
sudden changes by study week
Second visit,
weeks from baseline

Number of participants with sudden increase
in ALSFRS-R total score
≥5-point increase

≥4-point increase

4

2

8

8

2

9

12

1

6

16

1

7

20

0

2

24

1

3

Second visit is the second of consecutive visits showing a sudden increase.
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• Sudden ≥5-point increases occurred in <2% of participants, who were distributed across
study sites, with no site having more than one participant with anomalous data points
– This is in contrast to a previous analysis of two multicenter studies in which
≥5-point increases were noted in 12% of patients and events were clustered
in particular study sites4
• Although we found no predictors of anomalous evaluations, other data suggest this
occurs most often when different evaluators are testing the same participant
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