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Milano-Bicocca, Monza, Ospedale �S.Gerardo�, Monza and Clinica Neurologica, Università di Milano-Bicocca, Monza, Ospedale �S.Gerardo�,
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Riluzole is to date the only treatment that prolongs amyotrophic lateral sclerosis

(ALS) survival. However, results on the efficacy of riluzole in observational popula-

tion-based studies with a longer follow-up are conflicting and it is still unclear if the

effect of the drug is limited to an early stage of the disease and to some specific

subgroups of patients. The objective is: (i) to evaluate the effect of riluzole on ALS

survival in a cohort of incident cases; (ii) to examine whether bulbar-ALS benefits

from the medication to a greater extent and (iii) to assess the efficacy of the drug in

elderly patients. Source of the study was a prospective population-based registry of

ALS established in Puglia, Southern Italy. We examined survival of 126/130 incident

ALS cases diagnosed during the period 1998–1999. Seventy-three patients were pre-

scribed riluzole and the remaining 53 were not. Riluzole therapy increased survival

rates at 12 months by approximately 10% and prolonged survival by 6 months

(18.2 months vs. 12.4; peto-test: 2.78; P ¼ 0.09). This beneficial effect was present

amongst bulbar-onset ALS (peto-test: 4.11; P ¼ 0.042), but not in subjects with limb-

onset (peto-test: 0.48; P ¼ 0.4). In patients aged >70 years riluzole treatment was

associated with an 8 months longer median survival time [15.4 months vs. 7.1] and a

reduction in mortality rate at 12 months by 27%, regardless of site of symptoms onset.

In multivariate analysis, riluzole use was an independent predictor of survival at

12 months from the diagnosis with borderline significance (P ¼ 0.06). Riluzole was

effective amongst cases with bulbar-onset ALS (P ¼ 0.04), whereas in subjects with

limb-onset there was no effect on survival at 12 months (P ¼ 0.5). In each model

riluzole did not influence survival at 24 months. Conversely, riluzole use was associ-

ated with an improvement in survival amongst elderly patients both at 12 (P ¼ 0.07),

at 24 months (P ¼ 0.03) and in the entire follow-up period (P < 0.04). In this

population-based series, we found that riluzole therapy improves ALS survival. The

efficacy of the drug was present amongst bulbar-onset ALS and older patients, but not

in subjects with limb-onset. The favourable effect of the drug was transient, as it was

lost in prolonged follow-up. Our observations support the use of riluzole at an early

stage of ALS in bulbar and elderly patients. However, the appropriate duration of

riluzole treatment remains to be established.

Introduction

Amyotrophic lateral sclerosis (ALS) is a neurodegen-

erative motor-neuron disorder of unknown origin, with

no effective cure; the progression is rapidly progressive,

leading to death within 3–5 years [1]. Riluzole is

currently the only drug capable to improve survival of

ALS patients, as evidenced by two randomized trials.

2,3].

Several issues regarding riluzole remain undeter-

mined. First, is riluzole truly effective in increasing

survival of ALS patients? Data from two population-

based studies of ALS in Europe showed that riluzole

was an independent predictor of survival [4] and that

riluzole prolonged survival by at least 4 months [5].

These findings are in contrast to two other longitudinal

population-based studies that showed a trend towards

shorter or unchanged survival in the last decade, despite

the introduction of riluzole, percutaneous endoscopic
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gastrostomy (PEG) and non-invasive ventilation (NIV)

[6,7].

The second issue surrounding riluzole is the appro-

priate duration of the treatment. Two studies [5,8] have

shown that the drug is ineffective in advanced ALS,

suggesting that the medication should be started as

early as possible and discontinued in the late stages of

disease. This is in direct contrast to the AAN guidelines

for riluzole [9] which state that the medication should

only be prescribed for patients with probable or definite

ALS by El Escorial criteria (EEC).

Finally, it is unclear whether specific subgroups of

ALS patients benefit more from riluzole administration.

A greater efficacy of riluzole on patients with bulbar-

ALS was noted in the first clinical trial of riluzole (n ¼
155) [2,5], but this finding was not replicated in the

larger subsequent placebo-controlled trial (n ¼ 959) [3].

Interestingly, a recent observational study again found

that riluzole was particularly effective in bulbar-onset

patients, prolonging survival [5]. The effectiveness of

riluzole in older patients is not well defined. Patients

75 years and older have been included in only one

randomized clinical trial [8] which did not detect any

difference in survival between the treatment groups.

The aim of the present study was three fold: (i) to

evaluate the effect of riluzole on survival in a cohort of

ALS incident cases from a population-based study

conducted in Southern Italy and to eventually deter-

mine the appropriate duration of treatment, (ii) to

examine whether riluzole is more effective in bulbar

ALS and (iii) to assess if the drug exerts beneficial

effects in elderly patients.

Material and methods

A prospective ALS registry, established in Puglia,

Southern Italy, in 1997, was the source of cases for this

study [10]. The surveillance began on January 1, 1998.

The registry has several sources of information that

have been described elsewhere [10].

The diagnosis of ALS was based on EEC [11] and

their Airlie-House revised version of 1998 (AHC) [12].

Riluzole is provided free of charge to Italian ALS pa-

tients provided it is prescribed by a neurologist working

within the National Health system. All patients with

ALS diagnosis are eligible for riluzole treatment in Italy.

Using this multisource registry, we identified all newly

diagnosed ALS cases resident in Puglia in the 2-year

period 1998–1999. All cases were routinely followed-up

during the course of their illness on average every

6 months by direct examination or by telephone. Data

was collected on the medications and treatments provi-

ded to patients (e.g. riluzole, NIPV, PEG, tracheo-

stomy). Date and cause of death was recorded and death

certificates were obtained from the National Death Data

Base Registry. Date of last follow-up for this study was

30 June 2004. Death status was checked at censoring

date for all patients in the study.

Statistical analysis

All patients gave informed consent to participation in

the study; data were stored in a centralized database

with separate anonymous files. Comparison of demo-

graphic features between cohorts employed either

Mann–Whitney, t-test or chi-squared test. Survival

curves were estimated by Kaplan–Meier method and

differences in survival were measured by Peto and log-

rank tests. Survival interval is from time of diagnosis.

Peto test was used to emphasize the information on

differences at the beginning of survival curves [13].

Multivariate analyses of the risk for death associated

with selected independent variables were performed

using the Cox proportional hazard model. An intention

to treat analysis was employed.

Results

During the 2-year study-periodwe identified 130 patients

(81 males, 49 females); data concerning riluzole pre-

scription were missing for four patients (3%). Of the

remaining 126 patients, 73 (58%) were prescribed riluz-

ole on at least one occasion and 53 (42%) did not receive

riluzole at any stage of the illness. The choice for treat-

ment was made by the neurologist member of the regis-

try, with informed consent by the patient. No patient

refused the treatment. In addition, no treatment with-

drawal was referred during the entire follow-up period.

Demographic and clinical variables were similar

amongst patients receiving and not receiving riluzole

(Table 1). Riluzole could have been prescribed based on

progression of the disease. We measured progression of

the disease with the onset-diagnosis interval (ODI), that

were similar in the two groups. (Fig. 1; chi square, 2.4;

P ¼ 0.6). Only a small percentage of our patients

underwent PEG (6%) or NIV (2.5%; Table 1). PEG

was generally initiated after 26 months in this group,

much later than riluzole prescription.

Univariate analysis

Median survival time from diagnosis was 5.8 months

longer amongst patients prescribed riluzole compared

with patients that did not receive riluzole (18.2 months

vs. 12.4). Riluzole administration reduced mortality

rate at 6 and 12 months by 8.3% (6.8% vs. 15.1%) and

11.6% (20.5% vs. 32.1%; Peto, 2.78; P ¼ 0.09; log-

rank, 0.08; P ¼ 0.78) respectively. At 18 months from
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the diagnosis mortality rate was 4.6% lower amongst

the treated group. After the 18 month time point, there

was no difference in mortality rates between the two

groups (Fig. 2).

Patients with bulbar-onset disease (n ¼ 33) benefited

more from riluzole administration than patients whose

symptoms started in the limbs. Riluzole prescription

was associated with an 8 months longer median survi-

val time amongst bulbar-onset ALS [17.1 months

(range: 3.7–36.7) compared with 9.2 months (2.9–28.5)].

Mortality rates at 6 and 12 months were 5% (1/20) and

25% (5/20) in bulbar-onset ALS patients receiving ril-

uzole, compared with the 31% (4/13; peto-test:4.11;

P ¼ 0.04; log-rank test, 1.1; P ¼ 0.29) and 54% (7/13)

of the non-treated group. This effect was lost after

18 months of follow-up (Fig. 2). There was no differ-

ence in median survival amongst limb-onset ALS

patients receiving and not receiving riluzole. Demo-

graphics and clinical characteristics were similar

amongst bulbar-onset receiving and not receiving

riluzole (data not shown).

Riluzole had a beneficial effect on prognosis amongst

Italian ALS patients aged > 70 years (n ¼ 34). Med-

ian survival was prolonged by 8.3 months (15.4 months

vs. 7.1 months) and 12 month mortality rate was

slightly but not significantly decreased [57% (8/14) vs.

30% (6/20); peto ¼ 0.33; P ¼ 0.5; log-rank, 0.78; P ¼
0.33]. The beneficial effect of riluzole was present in

elderly patients regardless of site of symptom onset. In

patients who took riluzole this favourable effect was

evidenced even when considering only limb-onset cases.

Median survival amongst limb-onset cases >70 years

taking riluzole was 18 months (1.8–22.6) compared

with 8 months (1–12.5) amongst the same demographic

not taking riluzole.

Riluzole did not have a beneficial effect on prognosis

amongst patients with a rapidly progressive disease

course or with a limited spread onset of the disease.

Amongst the rapidly progressive subgroup (whose ODI

was £ 6 months; n ¼ 91), there was no difference in

Table 1 Clinical features at diagnosis of

riluzole and non-riluzole cohorts

Variable

Patients prescribed

Riluzole

(n ¼ 73)

Patients not prescribed

Riluzole

(n ¼ 53)

Median Age (range) 64.3 years (32–80.2) 66 years (19–80)

Mann–Whitney, 0.002; P ¼ 0.9

Gender (M/F) 43/30 35/18

Chi-square, 0.4; P ¼ 0.5

Bulbar-onset 20 (27%) 13 (25%)

Chi-square, 0.02; P ¼ 0.9

Spinal-onset 53 (73%) 40 (75%)

Chi-square, 0.02; P ¼ 0.9

Time to diagnosis (range) 8.6 months (1–70.7) 10 months (1.2–52)

t-test, 0.5; P ¼ 0.6

Median survival time from

the diagnosis (range)

18.3 months (1.8–48) 12.4 months (0.3–50)

t-test, 1.4; P ¼ 0.2

Possible + suspected

ALS

31 (42%) 23 (43%)

Chi-square, 0.06; P ¼ 0.9

Probable + definite

ALS

42 (58%) 30 (57%)

Chi-square, 0.06; P ¼ 0.9

NIV 3 (4%) 0

Chi-square, 0.8; P ¼ 0.1

PEG 7 (10%) 1 (2%)

Chi-square, 1.9; P ¼ 0.08

NIV, non-invasive ventilation; PEG, percutaneous endoscopic gastrostomy; ALS, amyotrophic

lateral sclerosis.

No riluzole
Riluzole

0–3 3–6 6–12 12–18 >18 Months

35
40

30

25

20%

15

10

5

0

Figure 1 Histogram of onset–diagnosis interval distribution

between amyotrophic lateral sclerosis patients treated with riluzole

and untreated patients in Puglia (n ¼ 126; chi-square, 2.4;

P ¼ 0.6).
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survival between patients treated and not-treated with

riluzole [20.5 months (1.8–32; n ¼ 22) vs. 18.8 (14–31;

n ¼ 13; log-rank, 0.07; P ¼ 0.8)]. Finally, in patients

with suspect and possible ALS by EEC (n ¼ 54) sur-

vival rates at 12 months (78.1% vs. 73.9%) and median

survival time were similar in the two groups

(18.2 months vs. 16.3; log-rank, 1.5; P ¼ 0.2).

Finally, as patients prescribed riluzole had more

interventions, we examined the contribution on survival

of more active interventions by ALS multidisciplinary

clinics in our territory area. Despite a higher percentage

of patients prescribed riluzole in the multidisciplinary

clinics cohort than in the general neurology cohort

(66% vs. 43%), we found no difference in median sur-

vival times of ALS patients attending ALS multidisci-

plinary clinics (n ¼ 84) compared with those attending

general neurology clinics (n ¼ 42; 17.6 vs. 18 months;

log-rank ¼ 0.11; P ¼ 0.76).

Multivariate analysis

Cox proportional model showed that riluzole use was a

predictor of favourable survival at 12 months from the

diagnosis in the entire case series with slight significance

(HR: 0.51; 95%CI: 0.25–1.03; P ¼ 0.06), after adjust-

ment for age, gender, site of symptoms onset and ODI.

This effect was stronger amongst bulbar-onset ALS,

after adjustment for age and ODI (HR: 0.26; 95%CI:

0.07–0.92; P ¼ 0.04); conversely, subjects with limb-

onset treated with riluzole did not present favourable

effects on survival at 12 months (HR adjusted for age

and ODI: 0.72; 95%CI: 0.30–1.74; P ¼ 0.5). In each

model the positive effect of riluzole on survival was lost

after 24 months.

Multivariate model revealed that riluzole use was

associated with an improvement in survival even

amongst elderly patients after adjustment for age,

gender, site of onset and ODI both at 12 months (HR:

0.33; 95%CI: 0.1–1.07; P ¼ 0.07), at 24 months (HR:

0.36; 95%CI: 0.1–0.92; P ¼ 0.03) and in the entire

follow-up period (HR: 0.36; 95%CI: 0.1–0.93;

P < 0.04).

Discussion

In this population-based incident study riluzole treat-

ment was associated with a 10% reduction in mortality

at 1 year, corresponding to an increase in survival of

6 months. The beneficial effect of the drug was tran-

sient, as it was lost after 24 months of follow-up.

Although we did not find differences in survival with

log-rank test, a trend towards improvement in survival

was detected with peto-test, which emphasizes early

survival. This observation is in contrast to a previous

retrospecitve study [14], but consistent with the result of

the Irish study [5] and may be related to the transient

effect of the drug. In the retrospective clinical-based

study [14], a stronger effect of riluzole was found but

the subjects in the study were younger and the median

survival time was longer (approximately 40 months)

than in our cohort.

The improvement in ALS survival was most marked

amongst patients with bulbar-onset of symptoms

(8 months), whereas no significant effect was present
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Figure 2 Kaplan–Meier survival curves from diagnosis for a-

myotrophic lateral sclerosis cases diagnosed in Puglia in 1998–

1999, stratified according to riluzole use. Subtitles for the three

graphs are as follows: (a) entire case series (n ¼ 126; log-rank:

0.08; P ¼ 0.78; peto: 2.78; P ¼ 0.09); (b) bulbar onset cases (n ¼
33; log-rank: 1.1; P ¼ 0.29; peto: 4.11; P ¼ 0.04); (c) patients aged

>70 (n ¼ 34; log-rank: 0.78; P ¼ 0.37; peto: 0.33; P ¼ 0.5).
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amongst patients with limb-onset. We found that ril-

uzole administration is effective in prolonging survival

amongst older patients, regardless of site of symptom

onset. This is, to our knowledge, the first observa-

tional study to show an effect of riluzole amongst the

elderly.

The ability of retrospective observational studies,

such as the current study, in assessing drug efficacy is

limited compared with double-blind, placebo-

controlled clinical trials. The most important limitation

of an observational study is the lack of control for

unknown prognostic factors that can be differentially

distributed in the treatment and non-treatment cohorts

[15,16]; however, imbalances between treatment groups

for important risk factors as age are not infrequent even

in placebo-controlled double-blind trials [8]. Moreover,

in our study, the two groups were similar in all meas-

ured clinical and demographic characteristics with

prognostic value (age at onset and diagnosis, gender,

site of symptom onset, ODI, classification according to

EEC and AHC).

As in other studies [15], we had no data on vital

capacity (VC); however the role of VC as prognostic

indicator remains uncertain; some studies [17] found

that VC at baseline is a predictor of survival, whilst

others [18] did not. VC has some limitations as a

measure for predicting respiratory failure in clinical

practice, especially in bulbar-ALS and cases with more

severe illness [19].

Furthermore, no differences were found in median

survival times of patients who attended ALS multi-

disciplinary clinics compared with patients followed-up

by general neurology clinics in this area only few pa-

tients underwent PEG or NIV and only in the latest

stage of their illness. Finally, a placebo effect cannot

be excluded, as both the patients and the physicians

were unblinded. However, this seems implausible be-

cause survival was used as a measure of treatment

efficacy.

The main strength of the population-based observa-

tional studies is that they are characterized by a broader

range of clinical phenotypes compared with the selected

subjects included in clinical trials in ALS tertiary cen-

tres. The findings are more probably to be representa-

tive of the drug’s effectiveness in every day clinical

practice, as subjects are more probably to reflect the

management of ALS. Moreover, clinical trials are

characterized by a short period of follow-up

(18 months) compared with observational studies

(5 years). This aspect of study design is important in the

case of riluzole, as the beneficial effects of the medica-

tion appear to be lost after 18 months. Consistent with

this hypothesis is a recent study carried out in a sample

of long survival ALS (more than 10 years) from the

King’s Database [18] that found that only a few of the

ALS long survivors received any interventions.

Our results of a favourable but transient effect of

riluzole on ALS survival are similar to placebo-con-

trolled trials [1,2] and to a population-based study in

Ireland [5]. The lack of effect in the later stage of the

disease (after 18 months) in our study is also consistent

with the negative results of a randomized clinical trial

carried out in ALS patients with advanced disease [8]. A

study on transgenic rats demonstrated that the deficit in

glutamate uptake becomes more severe by end-stage of

the disease and is probably to be the cause for the loss

of efficacy of the drug in advanced ALS [20].

In our case series, patients with bulbar-onset ALS

benefit more from riluzole than patients with limb-

onset disease. This observation has been previously

reported [2,5]. and has been related to the shorter ODI

of bulbar-ALS [4,5] and the earlier start of the drug,

when the spread of motorneuron degeneration is lim-

ited; however, when we looked at cases characterized

by a short ODI (£ 6 months) and limited spread of

signs (restricting the analysis to possible and suspected

cases), we did not find difference in survival, suggest-

ing that neither of these two factors could explain the

selective benefit of riluzole for bulbar-ALS; confirming

these data, multivariate analysis revealed that the ef-

fect of riluzole was independent of ODI. An overall

difference in glutamate uptake in different areas of the

brain could explain the better efficacy of riluzole in

bulbar-onset cases, characterized by less extensive

deficit of glutamate transport capacity, compared with

spinalonset cases [20].

Our study demonstrated that riluzole administration

in patients >70 years associated with a 30% increase in

survival at 12 months and an 8 months longer survival,

regardless of site of symptoms onset. Despite the lack of

significant effect of the drug on survival on univariate

analysis, we observed a favourable effect of the drug on

survival on multivariate analysis, after removing a

possible confounding effect of gender, site of symptoms

onset and ODI. These results indicate that riluzole ex-

erts beneficial effects in older ALS patients.

The main limitation of our study, as in most ALS

population-based studies, was the limited sample size

that could have hampered the power of our analysis in

some subgroups. Finally, we analysed the data with the

intention to treat approach whilst compliance and

duration of treatment were not considered.

In conclusion, even if randomized clinical trial is the

unique gold standard for the evaluation of treatment,

observational cohort studies like ours can give

additional information about the use of riluzole in

clinical practice. Our study supports the use of riluzole

in the early stages of ALS because it improves surviv-
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orship for a limited period of time. Bulbar-onset cases

and elderly patients both experience significant benefits

from therapy. Further studies are needed to establish if

the interruption of riluzole should eventually be con-

sidered 2 years after the diagnosis.
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4. Chiò A, Mora G, Leone M, et al. Early symptoms pro-
gression rate is related to ALS outcome. A prospective
population based study. Neurology 2002; 59: 99–103.

5. Traynor BJ, Alexander M, Corr B, et al. An outcome
study of riluzole in amyotrophic lateral sclerosis. A pop-
ulation based study in Ireland, 1996–2000. Journal of
Neurology 2003; 250: 473–479.

6. Forbes RB, Colville S, Cran GW, Swingler RJ. Unex-
pected decline in survival from amyotrophic lateral
sclerosis/motor neurone disease. Journal of Neurology,
Neurosurgery, and Psychiatry 2004; 75: 1753–1755.

7. Sorenson EJ, Stalker AP, Kurland LT, et al. Amyo-
trophic lateral sclerosis in Olmsted County, Minnesota,
1925 to 1998. Neurology 2002; 59: 280–282.

8. Bensimon G, Lacomblez L, Delumeau JC, et al. A study
of riluzole in the treatment of advanced stage or elderly
patients with amyotrophic lateral sclerosis. Journal of
Neurology 2002; 249: 609–615.

9. Quality Standards Subcommittee of the American Acad-
emy of Neurology. Practice advisory on the treatment of
amyotrophic lateral sclerosis with riluzole. Neurology
1997; 49: 657–659.

10. Logroscino G, Beghi E, Zoccolella S, et al. incidence of
amyotrophic lateral sclerosis in southern Italy: a popula-
tion–based study. Journal of Neurology, Neurosurgery, and
Psychiatry 2005; 76: 1094–1098.

11. Brooks BR, El Escorial World Federation of Neurology
criteria for the diagnosis of amyotrophic lateral sclerosis.
Subcommittee on Motor Neuron Diseases/Amyotrophic
Lateral Sclerosis of the World Federation of Neurology
Research Group on Neuromuscular Diseases and the El
Escorial �Clinical limits of amyotrophic lateral sclerosis�
workshop contributors. Journal of the Neurological Sci-
ences 1994; 124(Suppl.): 96–107.

12. Brooks BR, Miller RG, Swash M, Munsat TL. El Escorial
revisted: revised criteria for the diagnosis of amyotrophic

lateral sclerosis. Amyotrophic Lateral Sclerosis and Other
Motor Neuron Disorders 2000; 1: 293–299.

13. Klein J, Moeschberger M. Survival Analysis Techniques
for Censored and Truncated Data. Springer Verlag, New
York pp. 187–229.

14. Turner MR, Bakker M, Sham P, Shaw CE, Leigh PN,
Al-Chalabi A. Prognostic modelling of therapeutic inter-
ventions in amyotrophic lateral sclerosis. Amyotrophic
Lateral Sclerosis and Other Motor Neuron Disorders 2002;
3: 15–21.

15. ArmonC,Guiloff RJ, Bedlack R. Limitations of inferences
from observational databases in amyotrophic lateral
sclerosis: all that glitters is not gold. Amyotrophic Lateral
Sclerosis and Other Motor Neuron Disorders 2002; 3: 109–
112.

16. Paillisse C, Lacomblez L, Dib M, Bensimon G, Garcia-
Acosta S, Meininger V. Prognostic factors for survival in
amyotrophic lateral sclerosis patients treated with riluz-
ole. Amyotrophic Lateral Sclerosis and Other Motor
Neuron Disorders 2005; 6: 37–44.

17. Czaplinski A, Yen AA, Appel SH. Forced vital capacity
(FVC) as an indicator of survival and disease progression
in an ALS clinic population. Journal of Neurology, Neu-
rosurgery and Psychiatry 2006; 77: 390–392.

18. Turner MR, Parton MJ, Shaw CE, et al. Prolonged sur-
vival in motor neuron disease: a descriptive study of the
King’s database 1990–2002. Journal of Neurology, Neu-
rosurgery, and Psychiatry 2003; 74: 995–997.

19. Leigh PN, Abrahams S, Al-Chalabi A, et al. The man-
agement of motor neurone disease. Journal of Neurology,
Neurosurgery and Psychiatry 2003; 74(Suppl. 4): iv32–
iv47.

20. Dunlop J, Beal McIlvain H, Yijin S, Howland DS.
Impaired spinal cord glutamate transport capacity and
reduced sensitivity to Riluzole in a transgenic superoxide-
dismutase mutant rat model of amyotrophic lateral
sclerosis. Journal of Neuroscience 2003; 23: 1688–1696.

Appendix: Sclerosi Laterale Amiotrofica-
Puglia (SLAP Registry)

Principal Investigators: Giancarlo Logroscino (Boston);

Luigi Serlenga (Andria)

Scientific committee: Ettore Beghi, Vito Lepore, Pa-

olo Livrea, Giancarlo Logroscino, Isabella L. Simone,

Luigi Serlenga.

Clinical committee: Paolo Lamberti, Bruno Maggio,

Bruno Passarella, Vito Santamato, Luigi Serlenga,

Isabella Simone, Pasquale Simone, Franco Valluzzi.

Epidemiologic and Data Management Unit: Vito

Lepore, Saverio Staffieri, Vito Guerra

Study Monitors: Angela Fraddosio, Rino Palagano,

Stefano Zoccolella.

SLAP Neurologists: Giuseppe Belfiore (Lecce), Giu-

seppe Benedetto (Noci), Nicola Cacudi (S.Paolo, Bari),

Antonio Cazzato (Lecce), Pasquale Colamartino

(Bisceglie), Pietro Di Viesti (S.Giovanni Rotondo), Sil-

vana Epifani (Galatina) Francesco Lincesso (Taranto)

Bruno Maggio (Conversano), Vincenzo Monitillo
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(Cassano Murge), Angelo Moramarco (Altamura), An-

tonello Nicolaci (Scorrano), Cecilia Nozzoli (Brindisi),

Sergio Pasca (Casarano), Rosaria Pulimeno (Gallipoli),

Giuseppe Russo (Grottaglie), Vito Santamato (DiVene-

re, Bari), Isabella Laura Simone (Policlinico, Bari),

Gianfrano Strafella (Andria), Maria Terraciano (Fog-

gia), Paolo Tota (Barletta), Francesco Valluzzi

(Putignano), Angelo Zenzola (Tricase).
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