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Abstract

Background: Neurodegenerative effects of illicit drugs haverbpeoposed in many investigations. Amyotrophicralte
sclerosis is a fatal motor neuron disease chaiaeteby degeneration of motor neurons, but the eiskmyotrophic
lateral sclerosis among drug abusers is unkndwethods: A nested case—control study was conducted in chiteg
hospital to examine the association between drugeaand amyotrophic lateral sclerosis. The stughuladion included
persons 18 to 40 years of age who were admittesh ielectrodiagnostic medicine clinic for more titan year during
the study period (January 2013 through April 20EB) each subject with ALS, 2 smoking-matched cdstrmathout
ALS were randomly selected from the same populati®elf-reported history of drug abuse was acceptablboth
groups.Results: A total of 17 persons with ALS and 34 controls wiglentified, of whom 10 (58.8 percent) and 8 (23.5)
respectively, had history of drug abuse. Persotis mistory of drug abuse had an increased riskld® Adadjusted odds
ratio, 2.6; 95 percent confidence interval, 1.5 f6) as compared with controfSonclusion: Drug abuse is an important

risk factor for ALS, at least among young adulteeTisk among drug abusers was at least or abautlelthat among
control group. The burden of mortality due to backopd ALS in drug abusers needs to be determinefiiture

investigations.
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Background

Amyotrophic lateral sclerosis (ALS) is a chronidala
motor neuron disease, usually characterized by
degeneration of both upper motor neuron (UMN) &
lower motor (LMN) neurons[l], so the patients
experience combined UMN & LMN signs and
symptoms including weakness & progressive muscular
atrophy, swallowing problems which usually lead to
respiratory failure and death in about 2-4 years[2]
Unfortunately, increasing incidence of ALS during
recent years has been observed [3, 4].

On the other hand drug abuse is one of the most
important health problems in many countries, inzigd
Iran[5, 6]. Despite the several side effects ofgdru
abuse[7], it is believed that illicit drug abuss i
increasing in developed countries [8]specially agon

the youth[9-11]; so clarification of possible outees of
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addiction becomes more important.

Anyway several risk factors have been suggested for
ALS [8,12,13], but according to our knowledge the
relationship between drug abuse & amyotrophic #ter
sclerosis is unknown. So we examined the assoniatio
between drug abuse and ALS by conducting a nested
case—control study in a teaching electrodiagnastidy
(EDx) clinic.

Methods

This study has been performed in Emam Reza hospital
a referral teaching hospital in mashhad, Iran betwe
January 2013 and April 2015.The study populatios wa
clients presented at EDx clinic for electrodiagiost
study. Young adult patients (18-40 years) with
diagnosis of probable or definite ALS were enroliad
the case group of the study. Sporadic ALS is ratevin

40 years[2], so to reduce confounding from agetedla
ALS, the upper age limit of 40 years was chosen. Fo
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each subject with diagnosis of definite or probable
ALS, all eligible controls were assigned a random
number, these numbers were then put into order, and
the first 2 were selected as the controls. Contnese
matched to case subjects according to gender Satigar
smoking status. (pack year).

With the use El Escorial diagnostic criteria,sutgec
were defined as having definite ALS if they had UMN
and LMN signs in the bulbar regions as well asast
two of three other spinal regions, while probableSA
was considered by the presence of UMN and LMN in at

Results
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least two regions. Electrodiagnostic study was
performed by an expert electromyographer. To assess
whether or not the clients had history of drug &hwes
simple question was asked: “Have you ever had ttyisto
of illicit drug dependency?. The reply options fbrs
simple question was “Yes” or “No”.

The main objective of the study was to examine the
association between drug abuse and ALS mainly in
young adults. SPSS software version 16 was used for
statistical analyses. Differences with P value lgsm
0.05 were considered significant.

Of a total of 154 of patients diagnosed as probéi@efinite) ALS between January 2013 and Apdil2, 17 cases (11
percent) were determined in persons 18 to 40 yafaage. Only 2 subjects (both of them were maldh history of drug
abuse) diagnosed as definite ALS and other 15 oaees considered as probable ALS [14]. For eack sabject, 2
smoking-matched control subjects with the same ge¢fdr a total of 34) were selected.

The mean smoking status & female/male ratio botugs was 8.1 pack years and 0.3 respectively. Tivase no
significant difference between two groups with melgeof gender. The number of subjects with pasticatdistory of at
least one-time drug abuse was 10(58.8 percent3 48d8.5 percent) in case & control groups respebti (Table 1).

Table 1. Baseline characteristic of ALS patients ahcontrols

Characteristic ALS group Control subjects
(N=17) (N=34)
Age -y 33.1+3.9 346+4.1

Gender — No (%)

Male 13 (76.5%) 26 (76.5%)
Female 4 (23.5%) 8 (23.5)
Smoking state 8.1+5.6 8.1+55

Pack-year

Subjects were 18 — 40 years of age. Plus- minugsare means + SD

There is no significant difference in baseline eleteristic between ALS & controls

Table 2. Relationship between history of drug ab&ALS in young adultg

Variable ALS patients Control subjects Adjusted odds ratio for
(N=17) (N=34) ALS
No/total (no %)
Any history of illicit drug 10/17 (58.8) 8/34 2.6 (1.2-5.7)
abuse (23.5%)
Gender
Male 8/13 (61.5%) 6/26 (23%) 28 (1.1-7.1)
Female 2/4 (50%) 2/8 (25%) *

*Due to few sample in this group, data is inconsles
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lllicit drug abuse is significantly increase riskamyotrophic lateral sclerosis in young adultspther word ALS
should be considered as an important cause of deattdicted people.

lllicit drug abuse was determined significantly@sated with an increase in risk of ALS in youngilisl (odds ratio, 2.6;

95 percent confidence interval, 1.2 to 5.7) (Tale

Discussion

A number of risk factors (modifiable or non-
modifiable) are proposed to be associated with
ALS[12]. The two important genes are t88D1 and
the COORF72 genes, but there are also a number of
other genetic contributors to ALS, although nottle
same extent. These are important genes identified i
familial ALS cases [15-19]. Besides genetic risktdais
and family history of ALS, other established rigktors

for the disease include male sex and older age[19].
Other risk factors can be placed into three categor
(1) Lifestyle risk factors including body mass irde
physical fitness and physical exercise, intake of
antioxidants and smoking (2) Occupational and
environmental risk factors including electromagoeti
fields, viral infection, metals and pesticides (@her
medical conditions, including cancer, head trauma,
inflammatory and metabolic diseases[12]. The most
important of them which could be a significant
confounder for illicit drug abuse is smoking[21Y; we
matched control group with respect to smoking statu
and of course gender.

This study found drug abuse as a new important risk
factor for ALS in young adults. The mechanism by
which illicit drugs cause ALS is not known. It hbsen
speculated that the ALS is due to combined upper &
lower motor neurons degeneration and some
mechanisms has been suggested [22]. On the otteer si
neurodegenerative effects of illicit drugs have rbee
proven in many studies. Drug abuse is associatéu wi
increased risk for neurodegenerative disorders rothe
than ALS including but not limited to Alzheimer,
Parkinson & Huntington diseases[23-27]. With
combination of above data, we can hypothesize that
illicit drugs may cause ALS by a toxic effect oreth
motor neurons.

If substance abuse can truly lead to ALS, a neve&au
for premature death among drug abusers will be
uncovered. By involving respiratory muscles, paten
with ALS, seems to be more susceptible to drug
overdose which is considered as leading causeathde
among illicit drug abusers [28, 29]. Undiagnosed
possible background ALS among drug abusers is an
important topic for future studies.
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An important limitation of this study was few numbe

of cases. It was absolutely predictable, becauss &L

a rare disease in young adults. Our investigatiaa h
other limitations including limited number of case
subjects, few cases with definite diagnosis, based
participant reports, without analyzing types of giru
abuse, levels and timing of exposure. The possibili
that participants may have underreported (or rarely
over-reported) substance abuse cannot be excl@ied.
data about more prominent types of drugs abuse by
participants, levels and onset age of abuse was als
inconclusive.

The association between drug abuse and ALS is
unlikely to be confounded by several other riskdes:
Perhaps the most lifestyle risk factor is smoki®g[2
but in our study case subjects and controls were
matched with respect to smoking. It has been sugdes
that there is the inverse association between highe
intake of antioxidants (such as vitamin E) and \aeio
risk of ALS. Some groups of drug dependents have
nutritional  deficiencies[30], but this effect itase
subjects cannot be ruled out by this study. Finally
study was observational research, so we were not
allowed to ask for genetic laboratory data for the
participants. It is also possible that common genet
factors, mentioned above, influence both propensity
drug abuse and ALS.

Future studies should analyze the relationship &etw
young onset ALS and specific drugs, amount and the
age of drug abuse onset. More research is needed to
determine burden of subclinical or undiagnosed ALS
among drug abusers and the impact of them on their
survival.

Conclusion

Among young patients, addiction is an importank ris
factor for amyotrophic lateral sclerosis. ALS candn
important cause of mortality in patients with illidrug
dependency. However, further research is needed to
clarify more important drugs which can lead to mnoto
neuron diseases. The role of background ALS on
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premature mortality of drug abusers is also rem#ins
be determined in future investigations.

Abbreviations

ALS: Amyotrophic Lateral Sclerosis
EDx: Electrodiagnostic study

LMN: Lower Motor Neuron

UMN: Upper Motor Neuron
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