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Abstract

Amyotrophic lateral sclerosis (ALS) is a rare and fatal disease. In Madagascar, we don’t have more epidemiological data about 
ALS and no recent publication about its management in our country. The aims of this study were to describe clinical profile and 
management of patients with ALS in Neurology unit in Antananarivo Madagascar. An observational descriptive study was conduct 
from January 1st, 2013 to December 31th, 2019 in the department of Neurology at Antananarivo. The study included: incident cases 
of patients according to the revised El Escorial diagnosis criteria with certain and probable ALS cases or clinically probable ALS and 
the electroneuromyography findings if patients can afford it abroad Madagascar. Patients were followed by neurologist each one, two 
or three months after diagnosis. We describe here all health practitioner available in our settings during the management process. 
Twenty-five patients were retained (0.49%) and one patient was excluded. The majority of ALS begin in the age of 25-70 years-old, it 
was usual form. Male was more frequent (sex-ratio: 1,27). Disease started with spinal form in 88%. During the diagnosis, spinal and 
bulbar involvement were frequent in 72%. One familial history was noted. The median ALS FRS-R was 33. Five patients (20%) can 
buy and take riluzole. Ten patients (40%) were died, 3 patients (12%) were living and twelve patients (48%) were lost for follow-
up. Our university hospital includes a respiratory medicine unit for the functional respiratory investigation but cannot assume the 
ambulatory noninvasive ventilation. Physiotherapist, occupational therapist, nurses and psychologist with neurologists are among 
the staff for at home management until the illness end course if the patient family car afford it. The clinical profile and outcomes of 
patients in this study is similar to the literature despite the difficulty faced by patients and neurologists in the country and health 
practitioner due to the cost and unavailability of many facilities or investigations tools.

Keywords: Amyotrophic Lateral Sclerosis; Clinical Profile; Revised El Escorial Criteria; Madagascar; Management

Introduction 
Amyotrophic lateral sclerosis (ALS) is a fatal motor neuron dis-

ease characterized by degenerative changes to upper and lower 
motor neurons [1-3]. Patients experience signs and symptoms of 
progressive muscle atrophy and weakness, increased fatigue and 
problems with swallowing, which typically lead to respiratory fail-
ure and death [1,2]. It is relatively rare [3]. The meaning survival 

time is around 20 months after diagnosis [1]. The rate of mortal-
ity is variable depending the country [1]. ALS exists all over the 
world [4], but it is an heterogeneous disease with overlapping phe-
notypes [5]. To support patient till the end course of the disease, 
many health practitioner work together. In Madagascar, we have a 
rare data for ALS. In this study, the aims were to describe clinical 
profile and management of patients with ALS in the department of 
neurology at the University hospital in Antananarivo.
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Methods
A descriptive observational study was conducted in the depart-

ment of Neurology in University Hospital Joseph Raseta Befelata-
nana (HU-JRB) from January, 1st 2013 to December, 31th 2019. The 
study included incident case of ALS during hospitalization or con-
sultation in department of Neurology. Revised El Escorial (EER) 
criteria is the standard tools used for diagnosis [6]. The depart-
ment don’t have yet electroneuromyography device (ENMG). The 
study included then patients with clinically definite ALS or clini-
cally probable ALS with EER criteria, patients with clinically prob-
able ALS and ENMG findings if they can go abroad by their means. 
All other diagnosis was eliminated. The diagnosis of ALS was done 
by neurologist for outpatient and by senior neurologist (professor 
of neurology or assistant professor of neurology) for inpatient. A 
large ancillary investigation was asked to eliminate other diagnos-
tic: central nervous system lesion was eliminated when cerebral 
and spinal cord imaging were normal. Peripheral nervous system 
lesion was eliminated when biological tests were normal (hemo-
gram, CRP, VSH, creatininemia, ionogramme, CPK, LDH, protein 
electrophoresis, HIV-TPHA/VDRL-hepatitis A, B, C serology, exam 
of cerebro-spinal fluid). All patients were followed up after diag-
nosis made, each one, two or three months according to their dis-
ease’s evolution and their schedules. The study excluded patients 
with insufficient clinical database. We made a checklist of all medi-
cal and allied health practitioner involved in the management of 
ALS patients available in our settings.

Revised El Escorial criteria of ALS or Airlie House criteria 1998 
include [1,6,7]: clinically definite ALS with upper and lower mo-
tor neuron signs in bulbar and at least two spinal (lumbosacral, 
thoracic, or cervical) regions or upper and lower motor neuron 
signs in three spinal regions. Clinically probable ALS with upper 
and lower motor neuron signs in at least two regions (bulbar or 
spinal) with some upper motor neuron signs rostral to the lower 
motor neuron signs. Clinically probable ALS-laboratory supported 
with Clinical evidence of upper and lower motor neuron signs in 
one body region or of upper motor neuron signs in one region and 
EMG findings of lower motor neuron involvement in at least two 
body regions. 

Parameters studied were: socio-demographical characteris-
tics with age of onset and sex, clinical characteristics with onset 
sign, date of onset, type of onset (spinal or bulbar), date of diag-

nostic, clinical form on diagnosis (bulbar, spinal, or bulbar and 
spinal), scale of Amyotrophic Lateral Sclerosis Functional Rating 
Scale – Revised or ALS FRS-R, diagnostic delay, associated sign, 
familial case, treatment received after diagnosis made and during 
follow-up, time of follow-up, evolution of patient in the end of study 
(death, living, unknown).

ALS FRS-R is an instrument to evaluate assessing activities of 
daily living in patients with ALS. It allows to stratify severity of 
amyotrophic lateral sclerosis (ALS), including respiratory function 
[8]. It is based on 12 items: speech, salivation, swallowing, hand-
writing, cutting food, dressing and hygiene, turning in bed, walking, 
climbing stairs, dyspnea, orthopnea, respiratory insufficiency. Each 
question is rated on a 0-4-point scale (0 indicates absence of func-
tion or severe impairment and 4 indicates normal function). The 
maximum score of ALS FRS-R is 48. 

The variables were collected in the medical data of patient in 
the department. The data was writing and analyzing in Excel 2013. 
Results were representing by absolute number, percent, or mean. 

Results 
Twenty-five patients (0.49%) were finally included during the 

study and one patient was excluded from 5032 patients (2932 
females and 2197 males). Sixteen patients (64%) were clinically 
definite ALS and nine patients (36%) were clinically probable ALS. 
Two patients (8%) were realized an ENMG that found sign of lower 
motor neuron involvement in at least two body regions.

Age of onset was 47 years between 13 and 76 years. Usual form 
of ALS (age of onset age is between 25 to 70 years) was frequent 
(n=20 either 80%). Juvenile form of ALS (age of onset is less than 
25 years) was rare (n = 3 either 12%). The study found a predomi-
nantly male (n = 14 either 56%) with sex-ratio to 1.27. (Table 1). 

The principal sign of onset was represented by spinal sign in 
22 patients (88%) like weakness of one or more limbs. During the 
diagnosis of ALS, spinal and bulbar associated form was predomi-
nantly in 18 patients (72%). Delay mean of diagnosis was 25.5 
months after onset sign between 2 and 147 months. For associated 
sign, one patient had a cognitive trouble with memory, language 
and attention impairment; one patient had attitude tremor of uni-
lateral upper limb; one patient had a cutaneous abnormal with dif-
fuse erythema. ALS-FRS R average during the diagnosis was 33 and 
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majority of patient (72%) had ALS FRS-R less than 38. The study 
found one familial case (4%). Five patients (25%) can buy and take 
treatment by riluzole. Three patients (12%) were need a non-inva-
sive ventilation or NIV (Table 1). 

Time of follow-up average was 22 months between 1 to 72 
months. After the diagnosis, ten patients (40%) were died, three 
patients (12%) were living and outcomes of twelve patients (48%) 
were unknown. The principal cause of death was respiratory fail-
ure. 

As medical and allied health practitioner in our University hos-
pital in Antananarivo, working together with neurologists for the 
management of ALS patients, we identified: pneumologists assess-
ing the respiratory function at the diagnosis time but noninvasive 
ventilation at the end stage is not available; psychiatrists and psy-
chologists support psychological effects during the evolution of the 
disease: occupational therapists work only at the hospital but can-
not go on bedside at patients home; physiotherapist and nurses are 
general practioners but assume all activities for bedridden patients 
at their home with neurologists recommendations for respiratory 
management and nursing; nutritionist are scarce; gastroenterolo-
gist surgeon have skills to perform gastrostomy but no device avail-
able and no patients yet undergo gastrostomy at time.

Discussion
This study was among rare study of ALS realized in Madagas-

car. The department of Neurology HU-JRB in Antananarivo was the 
only structure that can diagnose and take care ALS patients. This 
department don’t have yet ENMG, and use EER criteria for diagno-
sis of ALS even if the new criteria using ENMG was recommended: 
Awaji criteria [9]. This is a monocentric study and it can be a se-
lection bias. In fact, the number of patients can be underestimated 
(25 patients for 5032). Two reasons can explain this fact. Firstly, 
the access difficulty for patients to reach specialized facilities in the 
country due to financial weakness or culture barrier or distance 
limitation. Secondly, the difficulty to diagnose ALS at the beginning 
of the disease. The diagnosis was just based on clinical sign which 
must be complete to confirm the diagnosis of ALS. The diagnosis 
of bulbar form in the beginning is more difficult without ENMG 
because ENMG plays an important role in the early diagnosis of 
bulbar-onset ALS based on Awaji's diagnostic criteria [10].

Variables n %
Form about age Juvenile < 25 

years
3 12

Usual 25-70 years 20 80

Late > 70 years 2 8
Form about sign Onset Spinal 22 88

Bulbar 3 12
During diagnosis Spinal 7 28

Bulbar 0 0
Bulbo-spinal 18 72

Associated signs Cognitive trouble 1 4
Attitude tremor 1 4

Cutaneous  
abnormal

1 4

Absent 23 88
Diagnostic delay < 1 year 12 48

1 year – 2 years 6 24
> 2 years 7 28

ALSFRS-R ≥ 38 7 28
< 38 18 72

Treatment Riluzole Yes 5 25
No 20 75

NIV Yes 3 12
No 22 88

Intubation Yes 0 0
No 25 100

Table 1: Clinical characteristics of patients with ALS.

According to the age of onset of ALS, this study found an average 
age of 47 years. TROPALS study in North, South and west Africa be-
tween 2005-2017 confirmed the young age of African patients with 
ALS around 53 years old [11]. In Pacific Asian and United States, 
age of onset was higher between 58 to 61 years, but this age was a 
part of usual form of ALS [6,12]. In the other hand, in Europe, the 
age of diagnosis was late around 71 years old and this was a part 
of tardive form of ALS [13]. In fact, the age of installation of disease 
varies according to the demographic characteristics, geographical 
origins and ethnicity of population. In Madagascar, the popula-
tion is mostly young people, less than 20 years old for 53,8% of 
the population in 2018 [14]. This fact is one of reason of the young 
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age of onset in our study but juvenile ALS is a rare form. ALS can 
be underdiagnosed for old people with comorbidity, because the 
course of the disease can be faster and patients died before definite 
diagnostic of ALS. 

Male patients were more frequent in this study with 1,27 of sex-
ratio. A meta-analysis, about incidence of ALS in the world (45 geo-
graphical areas and 11 sub-country) between 1952-2011, found 
1,41 of sex-ratio [15]. The hypothesis was that: women were less 
exposed by intensive physical activities, chemical products to the 
profession, and other environmental risk factors [13,16]. It also ap-
pears that estrogen is a neuroprotective factor in women [17]. 

In this study, the form of disease was a classical form of pro-
gression of ALS. ALS begins by spinal form (88%) with weakness of 
one or more limbs and extension progressively to bulbar form. At 
the time of diagnosis, patients presented bulbar and spinal signs. 
Some studies found a predominance of spinal form at the onset 
of disease: 77, 3% in Africa by TROPALS; 65,5% in Europa in the 
French registry of ALS in Limousin [11, 13]). Spinal form can mani-
fest by weakness of upper or lower limb as in our study. but also, by 
hemiplegia or pseudo polyneuropathy [18]. ALS can be associated 
with another diseases: fronto-temporal dementia (FDT), Gougerot-
Sjögren syndrom, or parkinson disease [19-21]. Association to 
ALS/FDT was more frequent. More than 100 genes are known to 
contribute to ALS/FTD [22]. In the recent research, the presence 
of pathological tau processing was been demonstrated [23]. In our 
study, one case of cognitive impairment was found but the diagno-
sis of fronto-temporal dementia was not established. 

The median scale of ALS FRS-R in this study was 33. It was the 
same in the study by Marin B and al in the French register in Lim-
ousin [13]. In the TROPALS study in Africa, the median scale was 
38,5 [11]. The same result was found in New-York [24]. The ALS 
FRS-R was used in a lot of study especially clinical trials, it permits 
to predict survival time of ALS patient [1,8,24]. But Kimura F and al 
in Japan, did not find significant difference to compare two groups 
with ALS FRS-R ≥ 38 and < 38 about survival time in ALS [25]. 

One case familial was found (4%) in this study. The review and 
meta-analysis for the rate of familial form of ALS by Susan Byrne 
and al, confirm this rate (5%) [26]. Some genes were identified: 
SOD1, FUS, TARDP43, OPT, VCP and C9ORF72 explain 70% of fa-
milial form [6]. In our study, genetic identification was not done for 

the patient. Because, the biological laboratory was lack of materials 
and the patient did not have money to send genetic identification 
in outside. 

In this study, rare patients can afford riluzole because it is very 
expensive and rare drugstore can sell it. In our unit, riluzole was 
the only molecule that we used for etiological treatment. We are not 
using edavarone yet although there are studies on it. Japan, United 
States and South Corian are using edavarone since 2015 [27]. How-
ever, until now, no treatment can cure this disease [28,29] but only 
slowed the disease course. 

About the outcome of patients, half of patient was lost (12 pa-
tients) of follow-up and only half was known (13 patients). The 
follow-up of patient in the lower country like Madagascar is yet 
difficult because the majority of patient have not money to follow 
treatment correctly. Their family prefer to take care them at home, 
sometimes they can dead at home. In this study, ten of patients was 
dead (40%), the principal cause was respiratory failure, they were 
dead between one to five years after diagnosis. The results were 
compatible with the others studies [30,31]. ALS is a fatal disease, a 
mean survival time was around 20 months after diagnosis [1,32]. 
According to the study realized by Pupillo E and al in Italy, con-
ditions associated with prolonged survival were younger age, the 
diagnosis of possible/suspected ALS, spinal onset, and disease du-
ration >12 months at diagnosis [21,33].

Our neurology unit works with other department to manage 
ALS at the time of diagnosis till the end stage of the disease. We 
don’t have yet a specific unit for ALS but all neurologists performed 
training abroad Madagascar especially in France. We don’t have 
ENMG. Our nurse and physiotherapist take care of bedridden pa-
tient at their home according to the neurologist recommendations. 
Respiratory medicine actually has functional respiratory investiga-
tion that we ask at the time of diagnosis. Noninvasive ventilation 
is not available for the advanced stage of the disease. Gastrostomy 
was never done for all our patients. Device of gastrostomy is not 
available even our surgeon was trained for such activities. We give 
ourselves nutrition adjustment due to the lack of nutritionist. Psy-
chiatrist and psychologist help us for the mental support during 
the disease for the patient and the family. Occupational therapists 
are now trained in our settings but still rare so all their interven-
tion is at their department only. 
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Conclusion
Patients with ALS in Madagascar is young aged, predominantly 

male. Spinal form is the most frequent form at the beginning but 
bulbar form existed also. It revealed the difficulties encountered 
by patients and neurologists in low income country as Madagascar. 
Few patients can afford riluzole and ENMG not available in our set-
tings. Medical and allied health professional work together in the 
management of these patients even the weak of investigations and 
care facilities. A multicentric study would be better in the future 
to have a better idea of the distribution and the risk factor of this 
disease in the Malagasy people.

Conflict of Interest
No conflict of interest.

Clinical Profile and Management of Patient with Amyotrophic Lateral Sclerosis in Neurology Unit Antananarivo Madagascar

Citation: Razafindrasata Ratsitohara Santatra., et al. “Clinical Profile and Management of Patient with Amyotrophic Lateral Sclerosis in Neurology 
Unit Antananarivo Madagascar". Acta Scientific Medical Sciences 5.4 (2021): 42-47.

Bibliography
1. Couratier P., et al. “Épidémiologie, spectre clinique de la SLA et 

diagnostics différentiels”. Presse Med 43.5 (2014): 538-548.

2. Larson TC., et al. “Amyotrophic Lateral Sclerosis Mortality in 
the United States, 2011-2014”. Neuroepidemiology 51 (2018): 
96-103.

3. Del Aguila MA., et al. “Prognosis in amyotrophic lateral sclero-
sis: A population-based study”. Neurology 60.5 (2003): 813-
819.

4. Luna J., et al. “Clinical features and prognosis of amyotrophic 
lateral sclerosis in Africa: the TROPALS study”. Journal of Neu-
rology, Neurosurgery, and Psychiatry 90 (2019): 20-29.

5. Shahrizaila N., et al. “Amyotrophic lateral sclerosis and motor 
neuron syndromes in Asia”. Journal of Neurology, Neurosurgery, 
and Psychiatry 87 (2016): 821-830.

6. Talbott EO., et al. “The epidemiology of amyotrophic lateral 
sclerosis”. In: Rosano C, Ikram MA, Ganguli M (Eds). Handbook 
of Clinical Neurology (3rd series). Neuroepidemiology. Elsevier 
BV 138 (2016): 225-238. 

7. Marin B., et al. “Population-based epidemiology of amyotrophic 
lateral sclerosis (ALS) in an ageing Europe - the French regis-
ter of ALS in Limousin (FRALim register)”. European Journal of
Neurology 21 (2014): 1292-1300.

8. Ministère de L’Economie et du Plan (MEP), Programme des Na-
tions Unies pour le Développement (PNUD). Rapport National 

sur le Développement Humain Madagascar. 6ème rapport. 
Madagascar: PNUD (2018). 

9. Marin B., et al. “Variation in worldwide incidence of amyo-
trophic lateral sclerosis: a meta-analysis”. International Journal 
of Epidemiology 46.1 (2017): 57-74.

10. Kacem I., et al. “Epidemiological and clinical features of amyo-
trophic lateral sclerosis in a Tunisian cohort, Amyotrophic Lat-
eral Sclerosis and Frontotemporal Degeneration 0 (2019): 1-9.

11. de Jong S., et al. “Endogenous female reproductive hormones 
and the risk of amyotrophic lateral sclerosis”. Journal of Neurol-
ogy260 (2013): 507-512.

12. van Es MA., et al. “Amyotrophic lateral sclerosis”. Lancet 390 
(2017): 2084-2098.

13. Fernandopulle M., et al. “Inherited and Sporadic Amyotrophic 
Lateral Sclerosis and Fronto-Temporal Lobar Degenerations 
arising from Pathological Condensates of Phase Separating 
Proteins”. Human Molecular Genetics 28.R2 (2019): R187-196.

14. Zahlane S., et al. “Syndrome de corne antérieure: révélation 
rare d’un syndrome de Gougerot-Sjögren primitive”. Revue du
rhumatisme 83 (2016): 223-225.

15. Belin J., et al. “La maladie de Brait-Fahn Schwarz: le chaînon 
manquant entre SLA et maladie de Parkinson”. Review on Neu-
rology 171S (2015): A88.

16. Bresch S., et al. “Apport de l’électromyogramme dans le di-
agnostic précoce des SLA à début bulbaire: comparaison des 
critères d’El Escorial, d’El Escorial modifiés et d’Awaji”. Review 
on Neurology 170. 2 (2014): 134-139. 

17. Cintas P. “Les nouveaux critères ENMG d’Awaji pour le diagnos-
tic de la sclérose latérale amyotrophique: raisons et critiques”. 
La Lettre du Neurologue Nerf and Muscle 16.1 (2012): 1-2.

18. Ayach L., et al. “Actualités dans le traitement étiologique de la 
sclérose latérale amyotrophique”. Thérapie 68.2 (2013): 93-
106.

19. Kumar V., et al. “Amyotrophic Lateral Sclerosis: Current Thera-
peutic Perspectives”. Pathology, Prevention and Therapeutics of
Neurodegenerative Disease (2019).

46

https://www.sciencedirect.com/science/article/pii/S0755498214001298
https://www.sciencedirect.com/science/article/pii/S0755498214001298
https://pubmed.ncbi.nlm.nih.gov/12629239/
https://pubmed.ncbi.nlm.nih.gov/12629239/
https://pubmed.ncbi.nlm.nih.gov/12629239/
https://pubmed.ncbi.nlm.nih.gov/30242088/
https://pubmed.ncbi.nlm.nih.gov/30242088/
https://pubmed.ncbi.nlm.nih.gov/30242088/
https://pubmed.ncbi.nlm.nih.gov/27093948/
https://pubmed.ncbi.nlm.nih.gov/27093948/
https://pubmed.ncbi.nlm.nih.gov/27093948/
https://pubmed.ncbi.nlm.nih.gov/24909935/
https://pubmed.ncbi.nlm.nih.gov/24909935/
https://pubmed.ncbi.nlm.nih.gov/24909935/
https://pubmed.ncbi.nlm.nih.gov/24909935/
https://pubmed.ncbi.nlm.nih.gov/27185810/
https://pubmed.ncbi.nlm.nih.gov/27185810/
https://pubmed.ncbi.nlm.nih.gov/27185810/
https://pubmed.ncbi.nlm.nih.gov/22972621/
https://pubmed.ncbi.nlm.nih.gov/22972621/
https://pubmed.ncbi.nlm.nih.gov/22972621/
https://pubmed.ncbi.nlm.nih.gov/31595953/
https://pubmed.ncbi.nlm.nih.gov/31595953/
https://pubmed.ncbi.nlm.nih.gov/31595953/
https://pubmed.ncbi.nlm.nih.gov/31595953/
https://www.em-consulte.com/article/1054858/article/syndrome-de-corne-anterieure%C2%A0-revelation-rare-d-un
https://www.em-consulte.com/article/1054858/article/syndrome-de-corne-anterieure%C2%A0-revelation-rare-d-un
https://www.em-consulte.com/article/1054858/article/syndrome-de-corne-anterieure%C2%A0-revelation-rare-d-un
http://dx.doi.org/10.1016/j.neurol.2015.01.198
http://dx.doi.org/10.1016/j.neurol.2015.01.198
http://dx.doi.org/10.1016/j.neurol.2015.01.198
https://www.sciencedirect.com/science/article/abs/pii/S0035378713010060
https://www.sciencedirect.com/science/article/abs/pii/S0035378713010060
https://www.sciencedirect.com/science/article/abs/pii/S0035378713010060
https://www.sciencedirect.com/science/article/abs/pii/S0035378713010060
https://www.researchgate.net/publication/256852663_Les_criteres_d%27Awaji_les_nouveaux_criteres_diagnostiques_de_la_sclerose_laterale_amyotrophique
https://www.researchgate.net/publication/256852663_Les_criteres_d%27Awaji_les_nouveaux_criteres_diagnostiques_de_la_sclerose_laterale_amyotrophique
https://www.researchgate.net/publication/256852663_Les_criteres_d%27Awaji_les_nouveaux_criteres_diagnostiques_de_la_sclerose_laterale_amyotrophique
https://www.sciencedirect.com/science/article/abs/pii/S0040595716308988
https://www.sciencedirect.com/science/article/abs/pii/S0040595716308988
https://www.sciencedirect.com/science/article/abs/pii/S0040595716308988
https://www.researchgate.net/publication/327869304_Amyotrophic_Lateral_Sclerosis_Current_Therapeutic_Perspectives
https://www.researchgate.net/publication/327869304_Amyotrophic_Lateral_Sclerosis_Current_Therapeutic_Perspectives
https://www.researchgate.net/publication/327869304_Amyotrophic_Lateral_Sclerosis_Current_Therapeutic_Perspectives


Clinical Profile and Management of Patient with Amyotrophic Lateral Sclerosis in Neurology Unit Antananarivo Madagascar

Citation: Razafindrasata Ratsitohara Santatra., et al. “Clinical Profile and Management of Patient with Amyotrophic Lateral Sclerosis in Neurology 
Unit Antananarivo Madagascar". Acta Scientific Medical Sciences 5.4 (2021): 42-47.

20. Byrne S., et al. “Rate of familial amyotrophic lateral sclerosis: 
a systematic review and meta-analysis”. Journal of Neurology,
Neurosurgery, and Psychiatry 82.6 (2011): 623-627.

21. Pupillo E., et al. “Long-Term Survival in Amyotrophic Lateral 
Sclerosis: A Population-Based Study”. Annals of Neurology 75 
(2014): 287-297. 

22. Swinnen B and Robberecht W. “The phenotypic variability of 
amyotrophic lateral sclerosis”. Nature Review on Neurology 
(2014).

23. Cedarbaum JM., et al. “The ALSFRS-R: a revised ALS functional 
rating scale that incorporates assessments of respiratory func-
tion; BDNF ALS Study Group (Phase III)”. Journal of the Neuro-
logical Sciences 169 (1999): 13-21. 

24. Brooks BR., et al. “El Escorial revisited: revised criteria for the 
diagnosis of amyotrophic lateral sclerosis”. Amyotrophic Lateral 
Sclerosis 1.5 (2000): 293-299. 

25. Ai-Ling J., et al. “Genetics insight into the amyotrophic lateral 
sclerosis/ frontotemporal dementia spectrum”. Journal of Medi-
cal Genetics 54.3 (2017): 145-154. 

26. Moszczynski AJ., et al. “Phosphorylation of Threonine 175 Tau 
in the Induction of Tau Pathology in Amyotrophic Lateral Scle-
rosis Frontotemporal Spectrum Disorder (ALS-FTSD). A Re-
view”. Frontiers in Neuroscience 12 (2018): 259.

27. Kaufmann P., et al. “The ALSFRSr predicts survival time in an 
ALS clinic population”. Neurology 64.1 (2005): 38-43.

28. Kimura F., et al. “Progression rate of ALSFRS-R at time of di-
agnosis predicts survival time in ALS”. Neurology 66.2 (2006): 
265-267. 

29. Abe K. “Confirmatory double-blind, parallel-group, placebo-
controlled study of efficacy and safety of edaravone (MCI-186) 
in amyotrophic lateral sclerosis patients”. Amyotrophic Lateral
Sclerosis 15 (2014): 610.

30. Mehta P., et al. “Prevalence of Amyotrophic Lateral Sclerosis-
United States, 2014”. MMWR 67.7 (2018): 216-218. 

31. Chio A., et al. “Global epidemiology of amyotrophic lateral scle-
rosis: a systematic review of the published literature”. Neuro-
epidemiology 41.2 (2013): 118-130. 

32. Logroscino G and Piccininni M. “Amyotrophic Lateral Sclerosis 
Descriptive Epidemiology: The Origin of Geographic Differ-
ence”. Neuroepidemiology 52 (2019): 93-103. 

33. Westeneng HJ., et al. “Prognosis for patients with amyotrophic 
lateral sclerosis: development and validation of a personalized 
prediction model”. Lancet Neurology 17.5 (2018): 423-433.

• Prompt Acknowledgement after receiving the article
• Thorough Double blinded peer review
• Rapid Publication 
• Issue of Publication Certificate
• High visibility of your Published work

Assets from publication with us

Website: www.actascientific.com/
Submit Article: www.actascientific.com/submission.php 
Email us: editor@actascientific.com
Contact us: +91 9182824667 

47

https://pubmed.ncbi.nlm.nih.gov/21047878/
https://pubmed.ncbi.nlm.nih.gov/21047878/
https://pubmed.ncbi.nlm.nih.gov/21047878/
https://pubmed.ncbi.nlm.nih.gov/24382602/
https://pubmed.ncbi.nlm.nih.gov/24382602/
https://pubmed.ncbi.nlm.nih.gov/24382602/
https://www.nature.com/articles/nrneurol.2014.184
https://www.nature.com/articles/nrneurol.2014.184
https://www.nature.com/articles/nrneurol.2014.184
https://pubmed.ncbi.nlm.nih.gov/10540002/
https://pubmed.ncbi.nlm.nih.gov/10540002/
https://pubmed.ncbi.nlm.nih.gov/10540002/
https://pubmed.ncbi.nlm.nih.gov/10540002/
https://www.researchgate.net/publication/11877129_El_Escorial_revisited_Revised_criteria_for_the_diagnosis_of_amyotrophic_lateral_sclerosisBrooks_BR_Miller_RG_Swash_M_et_al_for_the_World_Federation_of_Neurology_Group_on_Motor_Neuron_DiseasesAmyotroph
https://www.researchgate.net/publication/11877129_El_Escorial_revisited_Revised_criteria_for_the_diagnosis_of_amyotrophic_lateral_sclerosisBrooks_BR_Miller_RG_Swash_M_et_al_for_the_World_Federation_of_Neurology_Group_on_Motor_Neuron_DiseasesAmyotroph
https://www.researchgate.net/publication/11877129_El_Escorial_revisited_Revised_criteria_for_the_diagnosis_of_amyotrophic_lateral_sclerosisBrooks_BR_Miller_RG_Swash_M_et_al_for_the_World_Federation_of_Neurology_Group_on_Motor_Neuron_DiseasesAmyotroph
https://pubmed.ncbi.nlm.nih.gov/28087719/
https://pubmed.ncbi.nlm.nih.gov/28087719/
https://pubmed.ncbi.nlm.nih.gov/28087719/
https://pubmed.ncbi.nlm.nih.gov/29731706/
https://pubmed.ncbi.nlm.nih.gov/29731706/
https://pubmed.ncbi.nlm.nih.gov/29731706/
https://pubmed.ncbi.nlm.nih.gov/29731706/
https://n.neurology.org/content/64/1/38
https://n.neurology.org/content/64/1/38
https://n.neurology.org/content/66/2/265
https://n.neurology.org/content/66/2/265
https://n.neurology.org/content/66/2/265
https://pubmed.ncbi.nlm.nih.gov/25286015/
https://pubmed.ncbi.nlm.nih.gov/25286015/
https://pubmed.ncbi.nlm.nih.gov/25286015/
https://pubmed.ncbi.nlm.nih.gov/25286015/
https://pubmed.ncbi.nlm.nih.gov/23860588/
https://pubmed.ncbi.nlm.nih.gov/23860588/
https://pubmed.ncbi.nlm.nih.gov/23860588/
https://pubmed.ncbi.nlm.nih.gov/30602169/
https://pubmed.ncbi.nlm.nih.gov/30602169/
https://pubmed.ncbi.nlm.nih.gov/30602169/
https://www.thelancet.com/journals/laneur/article/PIIS1474-4422(18)30089-9/fulltext
https://www.thelancet.com/journals/laneur/article/PIIS1474-4422(18)30089-9/fulltext
https://www.thelancet.com/journals/laneur/article/PIIS1474-4422(18)30089-9/fulltext

	_GoBack

