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Abstract: Problem statement: Amyotrophic Lateral Sclerosis (ALS) is a progressiand
degenerative disease that affects the anterior hmtor neurons of the spinal cord and pyramidal
tracts. In Brazil, there are few epidemiologicaltad@n this disease. Recently, some important
findings have been reported, allowing a better wstdading on the underlying processes of
neuronal death, as well as the characteristicshid population. To discuss the clinical and
functional profile of a convenience sample of patsewith ALS in Rio de Janeiro and Neurology
Department-Federal Fluminense University to compgheedata with studies of other regions and
countries.Approach: We used the Severity and Functional Ability Scg8&AS) as a clinical and
functional indicator for ALS. The modified El Escalrcriteria were used to establish the diagnosis.
The participants underwent five quarterly assesssndaring the study period. The research took
place at two University Hospitals (Hospital Univiggisio Antonio Pedro-Universidade Federal
Fluminense and Instituto de Neurologia Deolindo @euniversidade Federal do Rio de Janeiro)
from March 2007 to December 20Mesults: Of the 98 recruited subjects, only 24 have coneglet
all phases of the study. The average age was 54 &#hrs. The time between the onset of first
symptoms and seeking care services was 11.6+12mths. The time between the first symptoms
and the diagnosis was 20.5+8.4 months. Muscle weskmwas identified as the initial symptom in
most cases. Patients had impaired muscle stresgdgch, swallowing, respiratory function and
severity stages of SFAS. The disease had diffdiants of initial presentation (impaired speech,
limbs strength, respiratory function or swallowingjne to progression and clinical characteristics
in our population.Conclusion: The knowledge on the individual clinical evolutiom ALS is of
paramount importance for the healthcare team teigeoa correct treatment during the decline of
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the disease and formulate theoretical and conckfgsiaes, aiming at solving problems in clinical
practice.

Key words: Amyotrophic lateral sclerosis, motor neuron, epiddogy, Severity and Functional
Ability Scale (SFAS), pathophysiologic processesjerstific literature, functional
limitations, epidemiological data

INTRODUCTION evaluation lasted 50 minutes in average and auuprd
to the patients’ needs, pauses between 10-15 raakbr
In the last years, many professionals have saioght were provided.

systematically evaluate multiple aspects of their  For inclusion in the study, patients had to présen
patients’ health as a way to set more effectivediagnosis of ALS, probable or probable with laborpt
interventions and research. This process requires gupport by the criteria of the World Federation of
complex understanding of the natural history of theNeurology (revised in 2000-Criteria for EL Escoyial
disease as well as an overview of the imposedcelini (Brooks et al., 2000) and age between 40-85 years.
and functional limitations (Sampai@ a., 2002  gypjects presenting at least one of the following
Williams et al., 1997). The lack of epidemiological data 54 cteristics were not included: patients who reid
related to motor neuron d_iseases _and esp_ecially Ytend the four pre-established  assessments;
Amyotrophic Lateral Sclerosis (ALS) is due to it electroneuromyography ~demonstrating sensory or

evolution time and the inexorable fatal outcome.motor conduction block: depression or emotional
Several genetic, environmental and endogenousrfacto. ' P

seem to contribute to the onset and progression dF'St"?‘b_'“ty. that .COUId compromise the  patients
neurotoxicity in the disease. These factors can bBarticipation; pain, muscle retractions or assedat
mediated by multiple mechanisms: free radicalsProblems that could prevent the manual musclengsti
including nitric  oxide, intracytoplasmic  protein SPasticity greater than or equal to 2 in the maedifi
aggregates, Fas/Fas ligand-mediated death pathwafshworth scale (Damianoet al., 1999); other
aberrant neurofilament accumulation, glutamate-comorbidities. The project was approved by the
mediated excitotoxicity, abnormal retrograde axonalnstitutional ethics committee (number 4505004-2007
transport and neurotrophic factor disability (Vodtii, and all participants signed an informed consernnter
2004; Gordon, 2011). Despite this, the underlyingStatistical analysis used the SPSS software (Mersio
pathophysiologic processes of ALS are still unknown 10.0; SPSS, Inc., Chicago, IL, USA).

Thus, this study aimed to describe the clinical an
functional characteristics of ALS patients as a way RESULTS
help the healthcare professionals in the estabbstmf
realistic goals. We also performed comparisons on
possible predictive factors for ALS based on theent
scientific literature.

From March 2007 to December 2009, 49 men and
49 women were admitted to the study. The average ag
of the recruited patients was 52.7+12 years. The
MATERIALSAND METHODS average time between the onset of symptoms and

demand for care services was 11.6+12.4 months.

This was a cross-sectional study, with a Of the 98 subjects evaluated only 24 finished all
convenience sample. The research was conductée in tstages of the study. The sample losses had been giv
Neurology Service of the Hospital Universitario death (n = 30), not completion of all the stipulastages
Anténio Pedro  (HUAP-Universidade Federal (n = 21) and voluntary evasion (n = 23), this mainl

Elur?ingnsc:e) an:jNDig Jh? '”,Ztitgtolz %e 'I\lgurgl_og(;abecause of displacement difficulties. The remairdg
eolindo outo ( oL-Universidade Federal do Rio esubjects (14 men and 10 women) were 53.3+12 years
Janeiro). The participants underwent five quarterly

assessments (done by the same researcher) overOIg' The average time between the first symptonts an

period of one year (0-3-6-9-12 months), using thethe diagnosis was 20.5+8.4 months. The site ot firs

Severity and Functional Ability in ALS (Orsirgt al., ~ SYmptoms was the upper limbs in 32 patients anerow
2008; 2009). Data collection took place in anlimbs in 43 patients. Sixteen subjects presentegcp
acclimatized room, protected from external noisd an difficulties in the beginning of the disease, whils
with a floor suitable for a scientific evaluatioBach  swallowing was the main problem for severiepis.
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Table 1: Evaluation of muscle strength (averageindul-year study graduation maximum;:100 pointgjimum graduation: O points

Percentiles
N Mean Std. Deviation Minimum Maximum 25th 50thgMan) 75th
F1 24 61.92 24.705 6 96 41.75 65.00 83.00
F2 24 48.58 24.828 5 91 30.50 49.50 65.00
F3 24 40.13 23.560 2 90 26.50 36.00 60.00
F4 24 32.88 23.350 0 90 19.25 26.50 48.00
F5 24 27.83 23.200 0 90 12.00 21.00 36.00

Table 2: Descriptive measures of functional skiisiable graduation maximum: 100 points; minimurdgration: O points

Percentiles
N Mean Std. deviation Minimum Maximum 25th 50thdgdflan) 75th
H1 24 58.54 33.508 0 100 35.00 70.00 85.00
H2 24 44.58 27.620 0 85 18.75 50.00 65.00
H3 24 37.92 25.406 0 85 12.50 50.00 50.00
H4 24 34.58 26.040 0 85 3.75 37.50 50.00
H5 24 30.00 26.906 0 85 0.00 30.00 50.00
Table 3: Descriptive measures of swallowing vagahiring one year of study
Percentiles
N Mean Std. deviation Minimum Maximum 25th 50thgtlan) 75th

D1 24 87.50 20.851 25 100 75.00 100.00 100.00

D2 24 85.42 20.743 25 100 75.00 100.00 100.00

D3 24 77.08 22.014 25 100 56.25 75.00 100.00

D4 24 72.92 20.743 25 100 50.00 75.00 93.75

D5 24 64.58 24.358 25 100 50.00 75.00 75.00

At the beginning of the study 52 patients wereanrmhy ~ feeding modifications changes were found between th
rehabilitation treatment, 81 had begun medicakineat initial and final moments of the study?@_{,,%: 36,459;
with riluzole, 11 were taking multivitamins and 6 p = 0,000). Initially, the average was 6.25/10 it
natural supplements. The 24 patients who completethe end of the study, the values declined to 33/1
all the steps were followed for 12 months throughpoints. The sub-item associated with the ascending
five assessments, the first considered initial and  and descending stairs was one of the most committed
with the other quarterly reevaluations. (X%.005 = 28.390; p = 0.000). Initially, patients had

Regarding the muscle strength analysis during thealues of 5/10 points, decreasing to 2.71/10 paoimts
one-year-study, significant differences were found the last revaluation. The functional activities time
the depletion of muscle performance, characterilieg standing position were also impaired after comuaris
evolutionary process of the diseasé4(ag,5= 89.410; p of the initial and final values (%;0,05 = 28.626; p =
= 0.0001). It is noteworthy that during the studyy,  0.000). At the beginning of the study, average @alu
average loss of muscle strength of 55.5% occumed iwere 6.04/10 points and 3.54/10 points at the émd.
the subjects involved. The average degree of muscldhe sub-item walking or wheelchair, the subjects
strength in the initial assessment was 61.92nvolved in studies initially obtained an averagere
points/100points. After a 12-month follow-up the of 5.83/10 points, with a significant decline ag tbnd
subjects showed an average decrease of 27.8% the study 3.13/10 points €% 0s = 31.101; p =
points/100 points (Table 1). 0.000).

In the evaluation of the variable related to the  After analysis of the item deglutition changes ever
functional abilities the results also show differes  also found between the moments of the test, (¥ =
between the test moments. (X24:0, 05 = 57.497; p#7.742; p= 0.000). In 12 months of study, an averag
0,000). In 12 months of study an average loss ¢f 4doss of 26.19% of the above-mentioned function
75% of the listed item occurred (Table 2). occurred. It is noteworthy that this analysis rahge

The sub-items of functional abilities have scoresbetween 0-25-50-75-100 points. The initial average
that ranged from 0-5-10 points, characterizingof the punctuation was of 87.50/100 points with
respectively complete dependence, dependence amdduction for 64.58/100 to the ending of the last
partial functional independence. With regard selit reevaluation (Table 3).
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Table 4: Descriptive measures breathing variabiendwne year of study

Percentiles
N Mean Std. Deviation ~ Minimum Maximum 25th 50thdtian) 75th
R1 24 91.67 15.926 50 100 81.25 100.00 100.00
R2 24 86.46 18.027 50 100 75.00 100.00 100.00
R3 24 82.29 18.765 50 100 75.00 75.00 100.00
R4 24 78.13 21.255 50 100 50.00 75.00 100.00
R5 24 72.92 22.014 50 100 50.00 75.00 100.00

Table 5: Descriptive measures of variable stagdsefse ranking of disease stages: Stage 1! diase; Stage 2: Mild dependence; Stage 3: Mtler
Dependence; Stage 4: Severe Dependence; Stagg&:obiTerminal lliness. * Maximum score obtainadte instrument = 4

Percentiles
N Mean Std. Deviation Minimum Maximum 25th 50thdtlan) 75th
El 24 1.63 0.824 1 1.00 1.00 2.00
E2 24 2.08 0.881 1 4 1.25 2.00 2.75
E3 24 2.54 0.884 1 4 2.00 3.00 3.00
E4 24 2.83 0.868 1 4 2.00 3.00 3.00
E5 24 3.13 0.992 1 5 3.00 3.00 4.00

After consideration of the item breathing, rapid depletion of functional capacity, muscle styt,
differences were found between the moments of thewallowing and breathing pattern, corroborating the
test. ()(24;0,05 = 38.470; p= 0.000). In 12 months of considerations described above. The onset of ALS is
study, an average loss of 20.45% happened in thigften insidious and can manifest by unexplaingal dri
function. It is noteworthy that this analysis radge motor disabilities, usually in the distal arm. Some
between 0-25-50-75-100 points. The initial mearresco patients with bulbar onset have difficulty in swaaling
was 91.67/100 points and decrease to 72.92/100eat tand changes in voice tonality. Many patients are
end of the last review (Table 4). diagnosed about 12 months after the beginningrsf fi

Regarding to the analysis of specific severitgeta symptoms (Oliveira and Pereira, 2009). These result
of the instrument, being stage 5 considered thal fin are in agreement with those obtained in the present
stage and stage 1 the onset of the disease, tteereaaw study, considering that the average time between th
significant evolution between the severity levdisitt onset of symptoms and demand for healthcare sarvice
had passed from 1.63 to 3.13 over a period of @@ y was 11.57 £ 12.4 months.
study. (¥,.005= 67.701; p= 0.000). After 12 months of Many of our patients declared that they postponed
study there was an evolution of the disease, wittvisit to experts because they believed that thaalni
average values characterizing worsening of 92%problems presented were transient or associated wit
Initially, patients had average values of 1.63dsja specific activities. Some sought generalist doctors
getting progressively worse after the last reassess  whom had affirmed to ignore such symptoms. Sinee th
3.13 (stage) (Table 5). moment the diagnosis of ALS is considered possible,

Table 5 Descriptive measures of variable stages gatients are submitted to numerous laboratory .tests
disease. Ranking of disease stages: Stage 1:lInitighis factor contributes to the delay between thet stf
disease; Stage 2: Mild dependence; Stage 3: Maderathe first symptoms and diagnosis. This problem was
Dependence; Stage 4: Severe Dependence; Stage diso pointed out in other studies (Kraereeal., 2010;
Stage of Terminal lliness. * Maximum score obtainedTraynoret al., 2000).

on the instrument = 4. Dengler (1999) demonstrates that the findings
related to ALS presentation in the subgroup of
DISCUSSION European countries (Italy, Germany, Spain) haveesom

similarity with the characteristics of other industized
ALS is a neurodegenerative disease that affeets thcountries as, for example, in Brazil. Accordingthis
motor nervous system, causing progressive anduthor, the age of beginning of symptoms is ardafd
cumulative physical impairment, with death often59 years (26% of patients) and 60-69 years (27% of
resulting from respiratory failure about five yeafter  patients). About 39% of patients are women. The
the onset of first symptoms. The disease has devermajority (82%) had spinal cord involvement
features in the different presentation forms, cewasd (members), while the remaining (approximately 18%)
progression (Orsingt al., 2010). Our results showed starts the clinical course of the disease with &ulb
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involvement. Such considerations are in accordance the end. Based on the current literature, Dupuid an
the average age of the patients of this study: $8afs  Echaniz-Laguna (2010) defend the hypothesis, tiat t
+12 years. We found no predominance of the disease muscle atrophy and weakness should not be consdidere
relation to gender. Of the 98 patients initiallglided  simply as damage caused by the depletion of netnons
in the study, 32 presented the first complaintshi@ the anterior horn of spinal cord. In some ALS cafms
upper limbs and 43 in the lower limbs. Sixteen saty  example, part of the phenotype can be explained by
began with disease problems in speech and sevén wipathogenic events in skeletal striated muscles.aAs
swallowing difficulties, with frequent choking, result, such events can be considered targeting in
especially with liquids. potential new treatment options.

Rodriguez et al. (2009) when evaluating 148 The characterization of the level of functional
patients with ALS found a medullar and bulbar dependency in ALS patients is essential to iderthfy
beginning in 70.9 and 29.1% of the samplemain barriers faced and setting realistic treatngeiats,
respectively. The most frequent abnormality wasincluding clinical rehabilitation (Orient-Lopegt al.,
muscle weakness in lower limbs (24.7%), followed2006). The results of our sample indicate a sigaift
by motor disabilities in the upper limbs (26.2%). depletion in the functional independence level miyri
Twenty nine patients of our study had initiated thethe 12 month study. All functional skills showed
clinical presentation with less frequent complaintsstatistically significant results. Many patientstte end
such as pain, muscle atrophy and fasciculationsef the study, were unable to perform basic fundtion
Tartaglia et al. (2007) also presented data thatsych as food, clothing and transfers/changes iitipos
coincide with those listed above. ~ Of the group initially studied, 52 patients perfemn

Chio et al. (2009) emphasize that the medianphysical rehabilitation aiming at a better contéithe

survival time from the beginning of the first symipts  geficiencies/disabilities caused by ALS.
to death was in average 20-40 months. However the Orient-Lopezet al. (2006) affirm that from the

authors stress that about 10-20% of these patieniggjqq) point of view, the care of patients with S\L
survive for more than 10 years. Older age at diaigno '

and bulbar onset contribute to a poor prognosismUSt be traced on a good knowledge of illness and

Unfortunately, these findings could not be extrdcte functlonal |_mpa|rments, !eadlng t(_) an op_t|mal PEOYN
from the present study by numerous problems. Thef mformatlon_to the patient and its r_elatlves,vmil as
follow-up interruption of 74 patients, either by for the establishment of short, medium and longnter
withdrawal or death contributed to such. Moreover,goals. Accessibility of sanitary services, prowisiof
many patients, as the disease progressed, becarngehnical aids, treatment of symptoms and indicatib
unable to attend the services, as needed caregiveatternative methods for oral feeding, home careyels
and/or companions. as advice and support throughout the course of the
Faria et al. (2008) in a longitudinal study disease should be employed. These aspects anthalso
conducted at the Federal University of S&o Paulojntegral attention, which starts from the moment of

traced the clinical profile of 20 patients with root diagnosis until the terminal phase, should be pledi
neuron disease. The presentation of the first sympt by an interdisciplinary team

as muscle weakness was reported by 45% of the In ALS, close to 30% of patients begin the disease

sample. Other studies show even more expressive. . : : .
results, with 72% of patients presenting it asitisih With bulbar symptoms including dysphagia, dysaathri

symptom (Alcazet al., 1996; Zoccolellaet al., and phonatory changes_,. There IS still no consegisorst
whether the commitment involves the bulbar

2006). Undoubtedly the presence of muscle N f the three f . imul whif
weakness is directly associated with the functionapeter'orat'on of the three functions simultaneousiy

impairment. Most patients in our sample reportegl th €y may have an independent evolution. There are
presence of muscle weakness as the starting pbint §Cales (0 assess these individual functions, waiehof
the disease, usually characterized by motodifficult  clinical  application.  The  appropriate

disabilities in performing basic and instrumentalMeasurement of their changes allows the proper
activities of daily living. assessment of the deficiency/disability. Our data a

In our study we noticed an increasing commitmentconsistent with the current literature becausehef 98
of muscle strength during the 12 month follow uprO initial patients in the study, 16 reported the ae
sample had an average loss of 55.5% in muscleeginning with problems in the speech and seveh wit
strength, being the average grade in the initiadifficulties in the deglutition (total of 33 patits),
evaluation of 61.9/100 points and of 27.8/100 mint  corresponding to about 29% of our sample.
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In ALS, when the ventilatory muscles are lower motor neurons. The patients develop progvessi
compromised the individuals present pulmonaryimpairment of muscle strength, speech, swallowing a
restrictions, characterized by a decrease in \Gtadacity ~ breathing, with death occurring in average fivergea
(VC) and Tidal Volume (TV) with consequent chronic after the first manifestations. This study reinfsche
respiratory failure. The pathophysiology of resguing previous research findings that suggested that the
failure in neuromuscular diseases, such as ALS, i§tiology and path physiology of ALS depends on the
complex and may involve several inter-related facty ~ Ntéraction of multiple factors. It also provideslaical
not. Changes in ventilation control, appearandatigue ~ 2nd functional overview of 24 patients treated InA®
signals and respiratory muscular weakness, chainges gnd INDC’. in order to e_qudate the main factors
mechanical properties of the respiratory systeranghs :;wollve_dh V;'}'.th ALS and guide the professionals who
in gas exchange, especially at night and uppeiratspy eal with this group.

tract dysfunction are some of the impairments found _AIthough there is still no curative therapy for
(Lemoignan and Ells, 2010) patients with ALS, some progress has been made

In 12 months of study we verified the occurrenceeSpec'a”y in animal models. The attendance ofethes

of a respiratory function loss of 20.45% in averakje patients by an interdisciplinary well trained teasn

initial score was 91/100 points with reduction /700 ;urlrtg nﬁgtthefbes_gwlg canboffe(rj in terms of carg%;
in the last assessment. Many of our patients pteden uitiplicity ol guidetines based on consensus

any respiratory impairment, mainly dyspnea to bigprowded and the goals in the short, medium and lon

and/or moderate efforts with/without increase interm discussed among professionals.
respiratory rate and use of the accessory muscles.
However they did not need oxygen support and/or non

invasive ventilation. We noticed a tendency tOaicaz; S M. Jarebinski T. Pekmezovic. Z. Stevic-
withdraw in adhesion to the treatment in both the  piorinkovic and S. Paviovicet al. 1996.
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