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INTRODUCTION

ABSTRACT

Background: Despite the disabling nature of amyotrophic lateral sclerosis (ALS),
there are no contemporary data on clinical characteristics available from rural hilly
states from India. Thus, the present study aimed at reporting clinical profile in
ALS patients from natives of Western Himalayas. Materials and Methods: A total
of 32 patients of ALS were enrolled over a period of 1 year (2013-2014) in the
present study. The demographic profile, clinical characteristics, and risk factors were
systematically recorded, and these patients were followed for 1 year. Results: The
mean age of ALS patients was 53 + 15.88 (23-90 years). Maximum number of
patients of both limb onset and bulbar onset were in the age group of 40-49 years
[Figure 1]. Male to female ratio was 1.46. Limb-onset was seen in 23 (72%) and
bulbar-onset in 9 (28%) of patients. Bulbar-onset was more common in females as
compared to males. Mean duration of symptoms were 19.06 + 24 months (range
4-120 months). None of the studied risk factor showed statistically significant
association with outcome of the disease. No familial association was found. The most
common site of weakness was upper limb distal weakness. Definite ALS was seen in
13 (40.6%) patients. Mean ALS functional rating scale (ALSFRS) at presentation is
35.7 £ 7.9. All patients were started on riluzole. Mean ALSFRS at 9-month follow-up
was 32.9 = 7.4. After 1 year of follow up, 5 out of 32 patients died and among them,
4 were of limb onset and 1 was of bulbar onset ALS. Mean age at death in males was
66 £+ 16 years and in females was 56.33 + 24.8 years; mean survival in these patients
was 25 months. Conclusion: This present study highlights following findings: (1)
Male preponderance is less common in our patients as compared to earlier reports
from India. Bulbar onset is more common in elderly (age >60 years) females. (2) As
per previous reports from India, when compared to Western population present study
supports the fact of the younger age of onset and longer duration of symptoms and
slow course of disease in Indian patients.

KEYWORDS: Amyotrophic lateral sclerosis, Lou Gehrigs disease, Motor neuron disease

and upper motor neurons are affected. It is frequently
referred to as “Lou Gehrig’s disease” in memory of the
famous baseball player who died of ALS™ in 1941. Other

M)tor neuron disease (MND) is neurodegenerative
disorder involving primarily motor neurons of
cerebral cortex, brainstem, and spinal cord. MND is
characterized by the gradual death of upper and lower
motor neurons leads to loss of motor function and
clinical syndrome of muscle weakness, wasting, and
paralysis resulting in death typically within 2-3 years.!!-*!

Briefly, the presentations include amyotrophic lateral
sclerosis (ALS), in which both the lower motor neurons
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forms primary lateral sclerosis, which is less common
than other presentation with only upper motor neuron
involvement; and progressive muscular atrophy, with
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only lower motor neuron signs. Population-based studies
have established that the incidence of ALS in Europe is
fairly uniform at 2.16/100,000 person-years.’) Although
ALS affects people worldwide, an exact incidence of this
disease is not yet known. Men have a higher incidence
of disease (3.0/100,000 person-years; 95% confidence
interval [CI] 2.8-3.3) than do women (2.4/100,000
person-years; 95% CI 2.2-2.6).

Genetic, environmental, occupational, toxins, high-level
physical activity, electrical injury, physical trauma,
medical illness, and high magnetic field exposed activity;
all have been suggested by different investigators as
causal factors at different times but not proved yet with
certainty.[**!% The etiology of the disease is unknown.
Riluzole, a glutamate antagonist, is the only drug
approved by the Food and Drug Administration for the
treatment of ALS. In two therapeutic trials, riluzole
prolonged survival by 3—6 months.[!:12!

Himachal Pradesh is located between 30722’ and
30”12’ north latitude and between 75747 and 7974
east longitude. It is a mountainous state in northern
India, situated in Western part of outer Himalaya in with
altitudes ranging from 350 to 7000 meters above mean
sea level. It is one of the least urbanized states in India,
with predominantly agricultural economy. The lifestyle of
population in the area differs from those living in plains.
The contemporary data of clinical profile in patients of
ALS are limited despite being disabling nature of disease,
and also data profile of ALS patients from this region is
not available. Thus, this study is planned to know the
profile of ALS from the natives of this region.

MATERIALS AND METHODS

Study design

This is a single center tertiary care hospital-based
prospective cohort study. This study was carried out from
June 2013 to May 2014 in the Indira Gandhi Medical
College (IGMC) and Hospital, Shimla (Himachal Pradesh).
The study protocol was approved by the Institutional
Ethical Committee of IGMC, Shimla. In the present study,
we have analyzed clinical profile of ALS patients.

Study population

All consecutive patients with ALS visiting IGMC
hospital between the year 2013 and 2014 were screened
for enrolment in the study. Patients with ALS were
diagnosed using standard El Escorial criteria. Informed
consent was obtained from each eligible patient of ALS
before recording the data.

Data collection

The data related to sociodemographic profile, medical
history, risk factors, neurological examination

parameters, and treatment practices were collected
systematically at the time of enrolment in the study
using predesigned structured data recording format.
The electromyography (EMG), nerve conduction
study (NCS), and magnetic resonance imaging (MRI)
were done in every patient.

The further information was obtained as following

1. Age of onset, progression of symptoms, family
history of disease and initial symptoms: the presence
of fasciculation’s, dysphagia, dysarthria, cramps,
muscular weakness, and emotional lability

2. Localization of disease onset (bulbar vs. limb onset ALS)

3. ALS risk factor questionnaire was obtained by
personal interview to obtain self-reported lifetime
residential and occupational history and personal
lifestyle factors. Risk factors studied were as
follows (a) History of trauma requiring admission
to hospital, (b) Family history of MND, (c) History
of electric Shock, (d) History of smoking cigarettes,
(e) History of living >12 months in a rural area,
(f) History of farm work for >12 months, (g) History
of possible occupational or hobby exposure to lead.
(Construction batteries, Automobile industries, paints,
as soldering materials in electronics), (h) History of
pesticide or herbicide use.

All cases were classified according to El Escoreal
criteria into definite, probable and possible ALS. ALS
functional rating scale (ALSFRS) score calculated at the
time of presentation and after 1 year of follow up.

Statistical analysis

The descriptive statistics of the study population were
reported as counts and percentages for categorical
variables and mean + standard deviation for continuous
variables with normal distribution. The gender-based
distribution of sociodemographic parameters and clinical
characteristics were compared using Chi-square test.
The data analysis was done using STATA 13 statistical
software (StataCorp, College Station, TX, USA).
Statistical significance was defined as two-sided P < 0.05.

RESULTS

Demographic presentation

A total of 32 patients of ALS were enrolled over a 1 year
period. In our study, mean age was a 53 + 15.88 year
with range from 23 to 90 years. Maximum number
of patients; 15 (46.8%) were in the age group of
40-49 years [Table 1]. Numbers of male patients were
19 (59.3%) and of female patients were 13 (40.6%)
[Figure 2]. Male to female ratio was 1.46:1. Maximum
number of cases 25 (78%) were from rural background
and remaining 7 (22%) are from urban background.
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Most of the patients in our study were farmers
12 (37.5%) [Table 2]. Occupation of other patients were
as follows (1 was carpenter, 2 were in army, 1 was
doing automobile repair, 1 was driver, | was Mechanical
worker in the form of electrical tandoor and boiler
maker, 1 was Mason, 2 were peons in school, 1 was
teacher, and 1 was in electricity board), and manual
laborer were 7 (21.8%).

Risk factors

Risk factor distribution is described in Table 3. None of
the studied risk factors showed statistically significant
association with outcome of the disease.

Onset

Twenty-three (72%) patients had limb onset MND
and 9 (28%) patients were having bulbar onset
MND [Table 4]. Maximum number of patients of both

Table 1: Age and sex distribution of study participants

Age group Men ‘Women All
(years) (n=19; 59.3%), (n=13;40.6%), participants
n (%) n (%) (n=32), n (%)
<30 1(5.2) 0 1(3)
30-39 0 2 (15.4) 2(6.3)
40-49 8(42.1) 7 (53.8) 15 (46.8)
50-59 3(15.7) 0 3(9.3)
60-69 4 (21) 1(7.6) 5(15.6)
>70 3 (15.7) 3(23) 6 (18.7)

Table 2: Occupation of study participants

Occupation All participants Men (n=19), Women
(n=32), n (%) n (%) (n=13), n (%)
Housewife 2 (6) NA 2 (15.3)
Farmer 12 (37.5) 7 (36.8) 5(38.4)
Manual labourer 7 (21.8) 6 (31.5) 1(7.6)
Other 11 (34.3) 6 (31.5) 5(38.4)

NA: Not available

limb onset and bulbar onset were in the age group of
4049 years [Figure 1]. The 38% of females were having
bulbar onset disease and 21% males having bulbar onset
disease [Table 5].

Presenting complaint

Weakness in limbs was chief complaint 17 (53.12%) of
patients followed by slurring of speech and difficulty in
swallowing 8 (25%) and both weakness in limbs and
slurring of speech in 7 (21.8%) patients, respectively.

Duration of symptoms in months

In our study, mean duration of symptoms were
19.06 + 24 months with range from 4 to 120 months.
Maximum of patients 12 (37.5%) presented with disease
duration <12 months followed by patients 9 (28%) had
duration <18 months. Only 2 (6.2%) patients had disease
duration more than 8 years.

On neurological examination

Maximum number of patients 12 (37.5%) had atrophy
of small muscles of hand followed by atrophy in bulbar
muscles + upper limb in 12 (37.5%), upper limb in
3 (9.4%), upper limb and lower limb in 3 (9.4%),
bulbar in 3 (9.4%) followed by 2 (6.2%) patients having
no atrophy [Figures 3-5]. Fasciculations were present
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Figure 1: Age-wise distribution according to onset of motor neuron
disease

Table 3: Distribution of risk factors

Risk factor Number of patients Definite Probable Possible P Died during P

(total number=32), ALS,n (%) ALS,n (%) ALS,n (%) follow, n (%)

1 (o/o)

Past history of blunt trauma 9(32) 5(56) 3 (33) 1(11) 0.54 1(11) 0.17
requiring hospital admission
Past history of electric shock 1(3) 0 1 0 0.43 0
History of smoking cigarettes 18 (56) 8 (44) 5(28) 5(28) 0.73 3(17) 0.94
History of living >12 months in 24 (75) 10 (40) 7 (30) 7 (30) 0.61 4(17) 0.17
rural area
History of farm work for >12 20 (62.5) 9 (45) 6 (30) 5(25) 0.82 4 (20) 0.36
months
History of possible occupational or 6 (18.8) 2 (33) 2 (33) 2(33) 0.3 1 0.8
hobby exposure to lead
History of pesticide or herbicide use 11 (34) 5 (46) 5 (46) 1(8) 0.3 2 (18) 0.77
History of malignancy 1(3) 1 (100) 0 0 0.86 0

ALS: Amyotrophic lateral sclerosis
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u Males

® Females

Sex

Figure 2: Distribution of males and females in the study group

Figure 4: (a and b) Both patients were having bulbar-onset motor neuron
disease showing atrophy of the tongue

Table 4: Onset of motor neuron disease, limb versus
bulbar onset distribution of cases

All participants Men (n=19), Women

(n=32), n (%) n (%) (n=13), n (%)
Limb onset 23 (71.9) 15 (78.9) 8 (61.53)
Bulbar onset 9 (28.1) 4(21) 5(38.4)

in 28 (88%) patients and Pseudobulbar affect was in
17 (53%) patients. Out of 32 patients, 17 (53.2%) had
normal speech and dysarthria was seen in 15 (46.8%) of
patients.

Diagnosis of amyotrophic lateral sclerosis
according to El Escorial revised criteria

Out of 32 cases, definite ALS was seen in 13 (40.6%),
probable ALS in 1 (3.1%), probable ALS laboratory
supported in 10 (31.3%) and possible ALS in 8 (25%).
Maximum number of males 9 (47.4%) had probable
ALS and maximum number of females 8 (61.5%) had

definite ALS.

Amyotrophic lateral sclerosis functional rating
scale score at presentation

In our study, mean ALSFRS score at presentation was
35.7 £ 7.9 with range from 17 to 44. Males were having
mean score of 37.2 £ 6.7 and females were having
mean score of 31.7 + 8.3. Bulbar onset had mean
ALSFRS score of 39.2 + 4.49 and limb onset had mean
ALSFRS score of 36.8 & 6.68.

At 9-month follow-up

After 1 year of follow up, 5 (15.6%) out of the 32 patients
died and among them, 3 (60%) were female and 2 (40%)

14

12

10

Bulbar Upper limb(small  Bulbar+ Upper  Upper limb(small
muscles of hand) limb(small muscles muscles of hand)+
of hand)

No atrophy

Lower Limb

Figure 3: Sites of atrophy

"’b

Figure 5: (a and b) Bulbar onset motor neuron disease showing spastic
tongue, second patient showing atrophy of small muscles of hand.

were male. The 3 (9.3%) of patients lost to follow up and
remaining 24 (75%) of the patients had mean ALSFRS of
32.9 £ 7.4. PEG (percutaneous endoscopic gastrostomy)
was done in one patient for progressive bulbar muscle
weakness and dysphagia. In our study group, mean age
at the time of death was 60.4 + 22.7 years with range
from 32 to 90 years. Mean age of death in males was
66 = 16 years and in females were 56.33 £ 24.8 years.
In our study, 2 (6.3%) patients had survival of more than
5 years. Out of five patients who died in study group
limb onset of disease was present in 4 (80%) patients and
bulbar onset was present in 1 (20%) patient. In remaining
patients disease progression was slow. Out of 5 patients
who died, 3 (60%) patients had respiratory involvement
due to disease process itself; in remaining 2 (40%) cause
of death was not known.

Investigations

After biochemical analysis 2 (6.2%) patients were found
to have hypothyroidism, 2 (6.2%) patients were having
leiomyoma, 1 (3.1%) patient was having carcinoma
stomach.

EMG and NCS were done in all patients, and three
sites were tested. Maximum of patients 31 (97%) had
neurogenic pattern in EMG. Maximum number of
patients 23 (72%) had normal NCS followed by 9 (28%)
patients had pure motor axonal neuropathy.

Out of 32 patients, 19 patients underwent routine
MRI brain/spinal cord and 13 patients underwent
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Table 5: Age-wise distribution according to onset of motor neuron disease

Age All participants (n=32) Men (n=19) Women (n=13)
Limb onset Bulbar onset Limb onset Bulbar onset Limb onset Bulbar onset
(n=23), n (%) (n=9), n (%) (n=15; 79%), (n=4; 21%), (n=8; 62%), (n=5; 38%),
n (%) n (%) n (%) n (%)
<30 1(4.3) 0 1 (6.6) 0 0 0
30-39 2 (8.6) 1(11.1) 1 (6.6) 0 1(12.5) 1 (20)
40-49 11 (47.8) 3(33.3) 6 (40) 1(25) 5(62.5) 2 (40)
50-59 3(13) 0 3 (20) 0 0 0
60-69 3(13) 2(22.2) 3 (20) 1(25) 0 1 (20)
>70 3(13) 3(33.3) 1 (6.6) 2 (50) 2 (25) 1(20)

MRI + magnetic resonance spectroscopy (MRS), out of
19 patients who underwent routine MRI, 14 (73%) had
normal brain MRI. Age-related atrophy in 5 (26.3%)
patients. MRI cervical spine was done in patients
having limb involvement, to rule out cord compression
as a cause of weakness, none of the patients had cord
compression. Some patients had degenerative changes
in cervical spine. Thirteen patients underwent both
MRI + MRS out of them 8 (61.5%) patients was having
neurodegenerative changes in the brain with decrease in
N-acetylaspartate/Cho ratio in motor cortex.

DiScuUSSION

The present study from a tertiary care hospital
provides the data regarding the clinical characteristics,
complications with their risk determinants, and treatment
practices among 32 ALS patients in the sub-Himalayan
state of Himachal Pradesh in Northern India.

Demographic profile

Total numbers of patients in the study were 32.
Numbers of male patients were 19 (59.3%) and of
female patients were 13 (40.6%). Male to female ratio
was 1.46:1. Majority of patients 15 (46.8%) were in the
age group of 4049 years with age of patients ranging
from 23 to 90 years. In our study, mean age was
53 + 15.88 years (23-90). Twenty-three (72%) patients
were having limb onset and 9 (28%) were having bulbar
onset.

Comparison with studies from India

In a study from Eastern India on ALS, limb onset
was seen in 43.7% and bulbar onset in 33.3%.
The M:F ratio was 4.3:1, with maximum number
of patients between 41 and 50 years of age.l' A
study from Northern India with 62 cases of ALS
showed a M:F ratio of 4.6:1, mean age of onset of
46.9 years, limb onset in 70.9%, bulbar onset in the
remaining."! Another study, Rai and Jolly reported a
M:F ratio of 6:1 among their 70 cases with ALS which
was significantly high as compared to our series.!'”! In
yet another study from West India 82 cases of ALS

had a M:F ratio of 2:1 and a high proportion had onset
before the age of 40 year.['*)

Nalini et al. had shown male predominance (M:F 3:1)
and mean age of 46.2 £ 14.1 years (range 18-85).

These findings are also similar to our series except for
the sex ratio. Our study when showed M:F ratio 1.4:1.
Male preponderance is less common in our study when
compared with earlier reports from India. This is due to
multifactorial nature of disease as many factors such as
genetic, environmental, and social-cultural practices are
related to the development of ALS and these factors
vary from region to region.

Comparison to Western literature

When compared to the Western series!"2!) where the
mean age of onset in most studies ranges from 55 to
65 years of age, the mean age of onset is about one to
two decades earlier among our patients and also in the
earlier reports from India.[?2-26.1416]

In our study, among 32 patients, maximum number of
cases 25 (78%) were from rural background as seen in a
study conducted by Das et al.’”) Most of the patients in
our study were farmers 12 (37.5%) followed by patients
engaged in other activities were 11 (34%), and manual
laborer was 7 (21.8%). A significant number of the ALS
patients in the study were the rural domicile people
and were farmers. It has been detected as a risk factor
of ALS in several studies.”! Rural people are exposed
to several chemicals used in the agricultural fields land
may have repeated physical trauma arising from their
physical nature of jobs.

Risk factors

There were number of risk factors associated with the
development of MND studied in various studies.l™
In our study, 56% of patients were smokers [Table 3].
Our findings are comparable to most of other studies.
Probably, a myriad of toxins associated with smoking
may play a role in causing or triggering ALS by inducing
oxidative stress. Manual laborers in the study used to
do work in the construction of buildings and roads this
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may probably play a role in triggering ALS. One (3.1%)
patient had carcinoma stomach. After statistical analysis,
none of risk factor is seen to be associated with severity
of the disease.

Onset and duration of symptoms

Twenty-three (72%) patients were having limb onset and
9 (28%) were having bulbar onset. In our study, bulbar
onset was slightly more common in females (38%) as
compared to males (21%). Out of total 9 cases of bulbar
onset, 5 (56%) patients were more than 60 years of
age. Our results were similar to study “Assessment of
Pulmonary Function in ALS” done by Talakad et a/.*) It
appears that motor neurons supplying bulbar musculature
are more resistant to the disease process when compared
to other motor neurons.

Comparison of duration of illness with studies
from Indian and Western population

Mean duration of symptoms was 19.06 + 24 months
with range from 4 to 120 months. Limb-onset had mean
duration of symptoms 20 months and bulbar onset had
mean duration of 14 months. Our results were similar to,
Indian study done by Nalini et al.*? that showed mean
illness duration was 17.7 = 20.7 months. The mean
duration of illness from disease onset in our patients
was 19 months similar to 17 months as reported by
Norris et al.,*! but higher as compared to 13.3 months
in another Western study.?™ This longer duration of
symptoms in patients may reflect the benign/relatively
slow course of ALS in our population.

In our study, out of 32 patients, maximum number of
patients 19 (60%) were having body mass index (BMI)
<18 kg/m?. Similar findings were seen in study done
by Doyle et all'” There was a statistically significant
reduction in risk of MND with increasing body mass. As
in our study, we did not have baseline BMI of patients
before onset of disease. Hence, we could not draw any
inference from our study.

Definite ALS was seen in 13 (40.6%), probable ALS
11 (34.3%), and possible ALS in 8 (25%). Our institute
is a tertiary care center; and hence, patients come to us
mostly on referral basis at a late stage of the disease
course, and a diagnosis of definite ALS is made in
many patients before they visit our institute. Out of
32 patients, 31 (97%) had neurogenic pattern in EMG
similar to seen by Nalini et al.’?! in 96.5% of patients.

Amyotrophic lateral sclerosis functional rating
scale score and 9-month follow-up

Females were having low ALSFRS score as compared
to males (31.7 - females/37.2 - males), more number of
deaths (3 - females/2 - males), and early mean age at
the time of death (56.33 year-in females and 66 year-in

males). From these parameters, it can be concluded
that females have worse prognosis than males. Results
are similar to study®®” “Prognosis in ALS” done in
Washington in 180 patients of ALS, which found that,
older age and female sex were strongly associated with
poor survival. Out of five patients who died in study
group limb onset of disease was present in four patients
and bulbar onset was present in one patient.

Limitations

The small size of study participants and only 1 year of
follow-up period are the potential limiting factors in our
study.

CONCLUSION

This is the first hospital-based observational study from
rural hilly areas of India and also the first study of the
ALS patients from India in the 21% century. This present
study highlights following findings:

1. Male preponderance is less common in our patients
as compared to earlier reports from India. Bulbar
onset is more common in elderly (age >60 years)
females and females have worse prognosis than
males

2. As per previous reports from India, when compared to
Western population present study supports the fact of
younger age of onset and longer duration of symptoms
and slow course of disease in Indian patients.
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