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Introduction
Amyotrophic lateral sclerosis (ALS) is a progressive fatal
neurodegenerative disorder, characterized by muscle
wasting and amyotrophy.1,2 Death usually occurs within
2–5 years after the onset of the �rst symptoms.1,2 The exact
causes of the disorder are unknown, although it has been
hypothesized that glutamate toxicity at central neuronal
synapses may lead to neuronal damage.3–6 Riluzole (2-
amino-6-tri�uoromethoxybenzothiazole, Rilutek®) is a
novel anti-excitatory agent, now licensed for the treatment
of ALS. The drug showed neuroprotective properties in
preclinical studies7–9 and its activity is thought to be
related to an inhibitory effect on glutamate neurotransmis-
sion.10–12 In a transgenic mouse model of familial ALS,
riluzole has been shown to extend survival and slow
disease progression.13,14

Two international multicentre randomized double-
blind, placebo-controlled, parallel-group clinical trials have

demonstrated that orally-administered riluzole is safe, and
well tolerated, and signi�cantly extends survival time
and/or the time to tracheostomy in patients with ALS.15,16

The �rst of these studies was a phase II trial involving 155
outpatients with ALS who received 100 mg riluzole per day
(50 mg b.i.d.).15 The second study was a dose-ranging phase
III trial conducted with 959 patients with probable or de�-
nite ALS, to determine the bene�t-to-risk ratios of 50, 100,
or 200 mg riluzole/day (25, 50 or 100 mg/day b.i.d.).16 In
both cases, orally administered riluzole was found to signif-
icantly prolong survival time and/or the time to tra-
cheostomy. A dose of 100mg/day (50 mg b.i.d.) was
considered to give the optimal bene�t-to-risk ratio.16 A
post-hoc analysis of disease progression from the second
study showed that riluzole delayed the progression of
patients from less severe to more severe health states.17

However, results of the phase II trial,15 showing that rilu-
zole decreased the rate of deterioration of muscle-strength
loss, were not con�rmed in the phase III trial.16
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OBJECTIVES: This international, open-
label, multicentre extension of riluzole
pivotal studies was designed to assess
the long-term safety of riluzole in the
treatment of amyotrophic lateral sclerosis
(ALS).
METHOD: The studies were carried out at
31 different centres, 23 in Europe and
eight in North America. 516 patients with
diagnosed probable or de�nite ALS and
who had participated previously in one of
two international multicentre randomized
double-blind placebo-controlled, parallel-
group trials, were enrolled in the exten-
sions. 58 of these patients had taken part
in a randomized phase II trial (placebo or
riluzole 100 mg/day) and 458 in a ran-
domized, dose-ranging phase III trial
(placebo or riluzole, 50, 100 or 200
mg/day). All participants in the open-label
continuation received 100 mg/day of rilu-
zole (50 mg b.i.d.)

RESULTS: At the end of the open-label
study, the average exposure time of the
patients to riluzole was 28.7 ±14.4
months, with a maximum exposure time of
81 months. Most of the adverse events
recorded re�ected the progression of
ALS, in particular the deterioration of the
respiratory status of the patients. No
particular adverse event, or frequency of
adverse event, appeared to be related to
the dose level of the previous double-
blind riluzole treatment. Nor were any
adverse events associated with the switch-
over from double-blind placebo to open-
label riluzole. 
CONCLUSIONS: This open-label extension
study reinforces and extends the results
of the preceding double-blind trials
regarding the safety of riluzole and shows
that the drug is well tolerated for long
periods of up to almost 7 years. (ALS
2002; 3: 23–29)

Keywords: amyotrophic lateral sclerosis – follow-up study – long-term safety –
open label – riluzole (Rilutek®)
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These two studies also demonstrated that riluzole was
safe and well tolerated over the time-scale of the trials.
Adverse events (AEs) were recorded for >90% of patients
in both treatment groups but the majority were considered
to be related to the progression of the disease, especially
those linked to the deterioration of the respiratory
system.15,16,18 Among the most frequent AEs considered to
be potentially drug-related in patients taking riluzole were
asthenia, nausea and reversible increases in transaminase
levels.

At the end of both trials, patients were offered the
opportunity to enter an open-label long-term extension
study whose main objective was to assess further the long-
term safety of riluzole 100 mg/day (50 mg b.i.d.). The
combined results of these extension studies are reported
here.

Materials and methods
Overall study design

The study design for both extension studies was essentially
the same. Those patients from both the phase II and phase
III studies who agreed to participate in the open-label
extension and satis�ed the inclusion criteria were entered
into the study and received open-label riluzole, 100
mg/day (50 mg b.i.d., orally). The phase II extension study
began at the cut-off dates for the double blind trial (12
March 1992). The patients in the phase III study were
switched to the open-label extension after 18 months’
treatment or at the cut-off (31 December 1994), whichever
occurred �rst. The study ended on 11 and 21 April 1997
for patients entering from phase II and phase III, respec-
tively.

Study centres

This was a multinational study conducted in 31 centres: 23
in Europe (France 9, UK 8, Germany 4, Belgium 1 and
Spain 1) and eight in North America (USA 5 and Canada
3).

Inclusion criteria

Initial selection criteria for the double-blind phase15,16,19

included a diagnosis of de�nite or probable ALS and
involvement of at least three to four regions of the body,
with clear lower motor neuron involvement and obvious
signs of upper motor neuron dysfunction. These selection
criteria were designed to prevent misdiagnoses and to dif-
ferentiate between various other neuromuscular diseases
with overlapping features. At enrolment, patients had to
be between 18 and 75 years of age, have disease duration
of <5 years, and a vital capacity of >60% of the predicted
(or theoretical) value.

In order to be included in the ongoing open-label
extension, patients had to have participated in the double-
blind studies for a minimum of 18 months or up to the

studies’ cut-off dates. Written informed consent was
obtained speci�cally for continuation with open-label rilu-
zole. Reasons for non-inclusion were death, loss to follow-
up and discontinuation because of AEs between the
studies’ cut-off dates and the switch-over visits. 

Exclusion criteria

Patients were ineligible to enter the longer-term, open-
label extension if they refused to give consent or were
unlikely to comply with the protocol, unable to establish a
rapid means of contacting the investigator in case of emer-
gency, receiving drugs known to be hepatotoxic, enzyme-
inducing or enzyme-inhibiting, or were pregnant or
lactating women. They were also excluded if they had dis-
continued medication due to increases in alanine amino-
transferase (ALT) or aspartate aminotransferase (AST)
levels to more than �ve times the upper limit of the
normal (ULN) or because of a serious AE.

Ethics

The study was conducted according to the Declaration of
Helsinki (Hong Kong Amendment), Good Clinical Prac-
tices, and local regulatory requirements. Written informed
consent was required speci�cally for the open-label exten-
sion (a spouse or caregiver was eligible to sign, in the pres-
ence of a witness, if the patient was physically unable to
do so). Patients were free to withdraw from the study at
any time for any reason, without affecting their medical
care. No patient was offered �nancial inducement to par-
ticipate in the study.

Outcome measurements

The life status of each patient was monitored and recorded
as dead, tracheostomized, or alive without tracheostomy.
Functional assessments included modi�ed Norris limb
and Norris bulbar scales, muscle testing, physical assess-
ments, investigator’s Clinical Global Impression (CGI),
and the visual analogue scale (VAS) for fasciculations,
cramps, stiffness, and fatigability).16 Safety assessments,
which are the focus of this report, included physical exam-
ination, electrocardiogram, AEs assessed at each visit, labo-
ratory tests (‘standard laboratory work-up’), and serum
enzyme tests. In the phase II extension, all safety assess-
ments were carried out at the time of switch-over to open-
label and every 2 months thereafter, with the exception of
the serum enzyme tests, which were carried out every 2
weeks for the �rst 2 months and then every 2 months. An
amendment to the protocol, introduced on 29 April 1994,
lengthened the period between study visits to 4 months
apart. At all subsequent visits, the following were also
recorded: occurrence of spontaneous AEs since the last
visit, concomitant medication use, vital signs, life status
assessment during treatment and after discontinuation
(where applicable), and haematology and biochemistry
tests. Respiratory function tests and ECG readings were
carried out every 8 months.
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In the phase III extension, all of the above assessments
and measurements were made at the switch-over and �nal
visits. Haematology, serum enzyme tests, and AEs were
recorded every 2 weeks for the �rst 8 weeks and every 2
months thereafter. Biochemical tests were carried out also
at week 2 and at months 6, 12, 18, and 24, and ECG read-
ings taken at 6–8 weeks following the switch-over visit.
Concomitant medications and vital signs were recorded
also at month 4 and every 4 months thereafter.

Data analysis

Data gathered from the two open-label extension studies
were either combined, or analysed for separate groups of
patients termed Rilnew, Ril50, Ril100 and Ril200, i.e. patients
who had received placebo or 50, 100 and 200 mg of rilu-
zole/day respectively, in the preceding double-blind trials. 

Survival analysis was based on data collected up to the
cut-off dates of 11 April 1997 for the phase II study (end-
of-study dates for patients not lost to follow-up and not
prematurely discontinued ranged from 10 February 1997
to 11 April 1997), and 21 April 1997 for the phase III
study. Descriptive statistics have been used for both sur-
vival and safety analysis, but no statistical inference (P-
value) has been drawn from the data. The population
taken into account in the intent-to-treat analysis of sur-
vival comprised the 1114 (155 and 959) patients initially
included in the double-blind studies. The other evaluation
parameters were either assessed from the 516 patients in
the extension studies or the number of patients in each
group (Rilnew, 141; Ril50, 114; Ril100, 144 and Ril200, 117).
Dates of death or tracheostomy before the last visit were
taken as endpoints in the analysis of survival. For patients
who were still alive without tracheostomy at the end of the
study, survival was censored at the �nal study visit. For
patients lost to follow-up, the date of last news was used.

Results
Demographics

A total of 516 patients from the two randomized double-
blind placebo-controlled multicentre studies described
above were entered into this study. Of the 155 patients
originally included in the phase II study, 71 were still alive
on 12 March 1992. Of these, 58, 29 of whom had received
riluzole 100 mg/day (50 mg b.i.d.), and 29 who had
received placebo were included in the open-label exten-
sion. Of the 959 patients originally included in the phase
III study, 458 entered the open-label trial. Of these, 112
had received placebo, 114 riluzole 50 mg/day (25 mg
b.i.d.), 115 riluzole 100 mg/day (50 mg b.i.d.) and 117
riluzole 200 mg/day (100 mg b.i.d.). The baseline
characteristics of the patients at the time of entry into the
open-label study are shown in Table 1. 

Duration of treatment

For all patients combined (n =516), the mean duration of
treatment at the end of the open-label study was 28.7
months (SD, 14.4 months; range, 0–81 months). The
duration data for the individual groups are given in Table
2. Patients whose initial symptoms were bulbar had a
mean duration of treatment of 26.4 months (SD, 13.0
months; range, 1–77 months), and those who entered
with limb symptoms had a mean duration of treatment of
29.4 months (SD 14.8 months; range, 0–81 months).
Figure 1 depicts the duration of exposure of all patients to
riluzole. 

Discontinuations

Altogether 302 patients (58.9%) discontinued the study.
The main reasons for discontinuation were death, adverse
clinical experience or consent withdrawn. Reasons for dis-
continuation are summarized in Table 3.
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Parameter Rilnew Ril50 Ril100 Ril200 All
(n = 141) (n = 114) (n = 144) (n = 117) (n = 516)

Numbers participating 141 114 144 117 516
Male : female 91 : 50 71 : 43 90 : 54 70 : 47 322 : 194
Mean age (years) 52.3 ± 12.0 54.4 ± 11.0 54.1 ± 11.4 54.0 ± 11.6 53.7 ± 11.5
Age range (years) 19–76 28–73 24–73 28–75 19–76
Mean weight (kg) 69.7 ± 12.6 71.3 ± 13.5 70.1 ± 13.5 69.1 ± 11.6 70.0 ± 12.8
Mean disease duration (years) 2.0 ± 1.7 2.1 ± 1.3 1.9 ± 13 1.8 ± 1.2 2.0 ± 1.4
Form at onset:

Bulbar 25 (17.7 %) 27 (23.7%) 37 (25.7%) 29 (24.8%) 118 (22.9%)
Limb 116 (82.3%) 87 (76.3%) 107 (74.3%) 88 (75.2%) 398 (77.1%)

Mean forced expiratory volume (%) 92.6 ± 20.3 89.7 ± 19.9 90.5 ± 21.9 90.7 ± 20.3 90.9 ± 20.6
Mean vital capacity ratio (%) 92.9 ± 17.6 91.8 ± 18.8 92.8 ± 19.6 92.8 ± 18.9 92.6 ± 18.7

Rilnew: patients who received placebo in the preceding double-blind trials; Ril50, Ril100 and Ril200: patients who received 50, 100 and 200 mg of riluzole/day respectively, in

the preceding double-blind trials.

Table 1
Baseline characteristics of patients at double-blind baseline (unless otherwise indicated the data are given as means ± SD).
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Parameter Rilnew Ril50 Ril100 Ril200 All
(n = 141) (n = 114) (n = 144) (n = 117) (n = 516)

Duration from randomization (months) 35.26 ± 14.25 34.11 ± 10.49 32.46 ± 9.44 35.13 ± 13.75 34.34 ± 12.46
Extent of exposure to riluzole (months) 16.7 ± 14.3 33.7 ± 10.5 34.1 ± 13.8 31.7 ± 9.4 28.7 ± 14.4
Range of exposure to riluzole (months) 0–60 17–51 16–81 17–50 0–81

Rilnew, patients who received placebo in the preceding double-blind trials; Ril50, Ril100 and Ril200, patients who received 50, 100 and 200 mg of riluzole/day respectively, in

the preceding double-blind trials.

Table 2
Duration of treatment and extent and range of exposure to riluzole from randomization into the double-blind studies to the end of the open-label extension
study. (Data are given as means ± SD).
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Figure 1
Kaplan-Meier survival curves for patients who
participated in the open-label long-term study
and who had participated previously in the
phase II and the phase III double-blind trials.
The �rst vertical line indicates the time the �rst
patients switched over to open-label treatment
and the second vertical line corresponds to
the median duration from randomization to
open label. The groups shown are those who
were previously treated with placebo and rilu-
zole, 100 mg/day.

No. (% total)

Entered the study 516 (100)
Completed the study 214 (41.5)
Did not complete the study 302 (58.9)
Reasons for withdrawal:

Death, tracheostomy or intubation 229 (44.4)
Adverse events 25 (4.8)
Test drug ineffective 8 (1.6)
Other, including consent withdrawn 33 (6.4)
Lost to follow-up 7 (1.3)

Table 3
Reasons for withdrawal from the open-label extension study.

Survival

Kaplan-Meier survival curves for patients entering the
open-label study from the phase II and phase III trials are
shown in Figure 1. In both cases the curves show a relative
stabilization in all groups after the switch-over to open-
label. At the end of the study, 61 of the 516 patients were
alive without tracheostomy. For 12 of those patients, who
switched from the phase II trial, the time lapse since initial

randomization was 6 years, and for the remaining 49
patients, who switched over from the phase III study, the
time lapse was 4 years.

Safety

Clinical adverse events with onset during the
extension study
Adverse events with onset during the open-label period
were reported in a total of 444 patients (86.0%) (Table 4).
The most frequent of these, other than death, were respira-
tory AEs, considered to be related to the ALS condition of
the patients. In order of decreasing frequency, AEs occur-
ring in > 10% of the patients were bronchitis (17.8%),
apnoea (16.7%), lung function decrease (14.1%), and dys-
phagia (14.0%). Treatment was discontinued in 32
patients (6.2%) because of AEs, the most frequent of these
being nausea (1.0%), apnoea (1.0%) and asthenia (4,
0.8%).

Three hundred and six patients (59.3%) had serious AEs
reported with onset during the open-label treatment
(Table 5). The most common serious AEs (in decreasing
order and excluding death) were apnoea, decrease in lung
function, dysphagia, bronchitis, and heart arrest. Serious

A
m

yo
tr

op
h 

L
at

er
al

 S
cl

er
 D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
U

ni
ve

rs
ita

et
s-

 u
nd

 L
an

de
sb

ib
lio

th
ek

 D
ue

ss
el

do
rf

 o
n 

01
/1

5/
14

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



AEs resulting in death were reported in 218 patients
(42.2%) (Table 5). 

There were no major differences in the frequencies of
AEs or body systems affected between those patients who
had received placebo during the double-blind phase and
were therefore newly exposed to riluzole during the open-
label extension study and those who had received riluzole
previously at whatever dose (data not shown).

Laboratory adverse events
Clinically signi�cant laboratory test results were observed
sporadically. Low haematological values (anaemia) were
observed in three patients, leading to one patient discon-
tinuing treatment, and high gamma glutamyltransferase
(gamma-GT) values led to discontinuation in another
patient. Reversible hepatic enzyme elevations were
observed in four patients, two of whom discontinued
treatment: one with ALT levels >5 3 ULN after 72 days of
riluzole treatment, and one with ALT levels >7 ULN after
689 days on riluzole. 

High blood pressure was recorded on at least one occa-
sion in eight patients who entered the open-label phase
from the Phase II study (systolic, SBP > 150 mmHg with
diastolic, DBP > 100 mmHg) and in 12 patients who
entered from the Phase III study (SBP > 160 mmHg with
DBP > 100mmHg). Low blood pressure (SBP < 100 mmHg
with DBP < 50 mmHg) was recorded on at least one
occasion in �ve patients who entered the open-label 
phase from the Phase III study. Hypertension was listed as
an AE in three patients and as a serious AE in one patient.
The investigators considered the results of ECG as
abnormal in 59 patients, but no speci�c pattern was
observed. 

Deaths

Two hundred and �fty-eight deaths were reported, of
which 181 occurred during open-label treatment and 77
after treatment had been discontinued. In most of these
cases, death was the outcome of a serious AE that occurred

Long-term safety of riluzole 27
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Body system Event No. of patients (%)

Body as a whole Accidental injury 50 (9.7)
Abdominal pain 34 (6.6)
Asthenia 28 (5.4)
Pain 25 (4.8)
Aggravation reaction 17 (3.3)
Injection site in�ammation 17 (3.3)
Headache 16 (3.1)
Reaction unevaluable 15 (2.9)
Back pain 14 (2.7)

Cardiovascular system Heart arrest 21 (4.1)
Digestive system Dysphagia 72 (14.0)

Nausea 37 (7.2)
Constipation 36 (7.0)
Diarrhoea 26 (5.0)
Dyspepsia 22 (4.3)

Metabolic and nutritional disorders Peripheral oedema 14 (2.7)
Musculoskeletal system Arthralgia 11 (2.1)
Nervous system Insomnia 21 (4.1)

Depression 19 (3.7)
Increased salivation 16 (3.1)
Hypertonia 13 (2.5)

Respiratory system Bronchitis 92 (17.8)
Apnoea 86 (16.7)
Lung function decrease 73 (14.1)
Dyspnoea 40 (7.8)
Rhinitis 31 (6.0)
Pneumonia 24 (4.7)
Respiratory disorder 19 (3.7)
Sputum increased 16 (3.1)
Cough increased 15 (2.9)
Pharyngitis 13 (2.5)

Skin and appendages Rash 20 (3.9)
Urogenital system Urinary tract infection 17 (3.3)

*COSTART = coding symbols for thesaurus of adverse reaction terms.

Table 4
Most commonly reported adverse events (excluding death), by body system and COSTART* term (frequency >2.0%), with onset during the open-label
extension study. (Percentages are calculated as a function of the total number of participants (516). A patient with one or more AE linked to the same
COSTART term [or the same body system] is only counted once.)
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during treatment (n=218) and was related to an advanced
phase or the terminal phase of ALS. This was also true for
deaths that occurred after treatment had been discontin-
ued (n= 36). Only one death, resulting from respiratory
failure after over one year on riluzole treatment, was con-
sidered to be potentially a result of the treatment medica-
tion.

Discussion
This study reviewed the safety of riluzole in patients with
ALS who had been treated for a mean of 28.7 months
(range, 0-81 months). Approximately 10% of the patients
had been treated for > 48 months, 31% for > 36 months,
63% for > 24 months, and 89% for > 12 months. To date,
this is the longest duration of a trial of a drug to treat ALS.
It should be noted that the declining number of patients
with longer treatment duration (Figure 1) not only repre-
sents deaths and discontinuations, but also re�ects enrol-
ment over a 5-year period, relative to a �xed study
termination date.

This study permitted the switch-over of patients for-
merly on placebo to active treatment, giving the potential
for detecting drug-related symptoms appearing for the �rst
time. However, analysis of the results did not suggest the
emergence of any new AEs in those patients formerly
receiving placebo. Most of the clinical AEs recorded in all
patients re�ected the progression of ALS, especially the
deterioration of respiratory status. In addition, the inci-
dence and pro�le of AEs associated with open-label rilu-
zole were similar to those observed in the double-blind
studies.15,16 For example, excluding death, the most fre-
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Event No. of patients No. of patients with 
with serious serious adverse 
adverse events resulting in 
events (%) death (%)

Apnoea 86 (16.7) 80 (15.5)
Lung function decrease 68 (13.2) 51 (9.9)
Dysphagia 39 (7.6) 39 (7.6)
Bronchitis 28 (5.4) 10 (1.9)
Heart arrest 21 (4.1) 21 (4.1)
Pneumonia 21 (4.1) 6 (1.2)
Dyspnoea 17 (3.3) 6 (1.2)
Aggravation reaction 16 (3.1) 11 (2.1)
Accidental injury 15 (2.9) –
Respiratory disorder 15 (2.9) 13 (2.5)
Heart failure 8 (1.6) 7 (1.4)
Lung disorder 6 (1.2) –

Table 5
Serious adverse events (COSTART classi�cation) with onset during the
open-label extension study and serious adverse events resulting in death
(frequency >1% of the total population). (Percentages are calculated as a
function of the total number of participants (516). A patient with one or
more serious AE linked to the same COSTART term (or the same body
system) is only counted once.)

quent AEs reported during the double-blind phase II trial
were respiratory disorders followed by asthenia,15 whilst in
the patients on 50 mg (b.i.d.) in the phase III trial, they
were nausea, dysphagia, and asthenia.16 This compares to
bronchitis, apnoea, lung function decrease and dysphagia
in the open-label phase (Table 4). The most frequently
reported serious AEs in this study (Table 5) were also
similar to, although not in the same relative order as,
those reported in the double-blind trials.15,16

Laboratory abnormalities were not increased in fre-
quency when compared to the double-blind trials. In
particular, low haemoglobin values were observed in two
patients throughout the open-label extension period.
However, these two patients already had consistently low
haemoglobin values during the double-blind phase II
study when one was receiving riluzole (50 mg b.i.d.) and
the other placebo. Among patients from the phase III
study, the incidence of low values of haemoglobin
(34.9%) was comparable to those observed in the double-
blind study, 40.3%. 

Among the patients entering from the phase II study,
one discontinued treatment due to an ALT increase >7
ULN and an AST increase >6 ULN. These increases were
partially reversed one month later and totally reversed
after 3.6 months. In addition, two other patients, one pre-
viously treated with riluzole (50 mg b.i.d.) and the other
with placebo, showed increases in ALT >3 ULN and AST
>3 ULN, respectively. In both cases these increases were
reversible despite continuing with treatment. In the latter
case, isolated AST elevations >3 ULN were also observed
during double-blind treatment with placebo. One patient
from the phase III trial discontinued treatment due to a
reversible increase of ALT of >5 ULN.

Indeed, the 58 patients from the phase II double-blind
study had slightly better prognosis factors than the 155
initially randomized.15 At baseline they were, on average,
younger (54 vs. 57 years), with a higher proportion of
limb-onset ALS (84.5% vs. 79.4%) and a slightly higher
mean vital capacity (94% vs. 89%). The mean disease
duration was similar (2.3 years vs. 2.1 years). Prognostic
factors were even better in the 12 patients still alive 6 years
after randomization, who were again, on average, younger
(51.7 years), with a higher proportion of limb-onset ALS
(91.7%), and a mean vital capacity of 95.3%. The mean
duration of the disease was 3.3 years.

Similarly, the 458 patients who entered the open-label
extension from the phase III study tended to exhibit a
better prognosis than the 959 patients initially random-
ized.16 At baseline they were, on average, younger (53.6 vs.
56.7 years), with a higher percentage of limb-onset ALS
(76.2% vs. 69.2%) and a higher mean vital capacity
(92.4% vs. 88.2%). The mean disease duration was similar
(2.0 years vs. 1.8 years). Prognostic factors for the 49
patients still alive 4 years after randomization were even
more favourable. These patients were, on average, younger
(52.4 years), the proportion with limb-onset ALS was
71.4%, and vital capacity ratio was 98.7%. On the other
hand, disease duration was slightly greater, at 2.7 years.
Whether the observed prolongation of patient survival is a
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function of the natural slowing of disease progression or
whether it is an effect of riluzole is unclear. It is clear,
however, that long-term exposure (i.e. for more than 2 or
3 years) of patients with ALS to riluzole 100 mg/day does
not cause any unexpected AEs and is associated with
increased patient survival.

Conclusions
Most of the patients included in this open-label long-term
extension study of the safety of riluzole were exposed to
the drug for 2–3 years, and some for almost 7 years at the
time of the cut-off date. Overall, the prolongation of the
long-term riluzole treatment from double-blind to open-
label and the switch-over from long-term double-blind
placebo to open-label riluzole in patients with ALS were
not associated with any particular AE nor any change in
the frequency of AEs. Most of the AEs recorded re�ected
the progression of ALS, in particular the deterioration of
the respiratory status of the patients. In conclusion, this
open-label extension study reinforces and extends the
results of the preceding double-blind trials regarding the
safety of riluzole and shows that the drug is well tolerated
for long periods of up to almost 7 years.
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