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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Objective: To identify risk factors in patients diagnosed with 

Amyotrophic Lateral Sclerosis( ALS) in Georgia directed to The 
First University Clinic of TSMU and P.  Sarajishvili Institute of 
Neurology. 

Methods: Totally 53  patients, aged 24 to 82 years, were 
investigated with ALS, defined by “Gold Coast “ criteria. We 
have used the Questionnaire for Environmental Exposures, 
Toxins, and Neurological diseases developed by Dartmouth-
Hitchcock Medical center to identify risk factors, and 
categorized patients according to the place of settlement and 
environmental hazards. The control consisted of age and sex 
matched 50 healthy individuals.   The brain was visualized by 
MRI (1.5T), and Electromyography (EMG) was performed on 
all patients. 

Results: ALS risk was higher among those ever holding a job 
in mechanics, painting, or construction (p<0.05), head trauma or 
concussion that caused a “blackout” or loss of consciousness was 
associated with a higher risk of ALS (p<0.01). Demographically 
more ALS cases were found in Tbilisi and Imereti, compared to 
other regions (p<0.05).

Conclusion: According to our research on Georgian ALS 
cases, several occupational jobs, Head trauma is associated 
with developing ALS in Georgia, Research is needed to identify 
environmental risk factors attributing to higher rates of ALS in 
Tbilisi and Imereti.

Key words. ALS, motor neuron disease, Georgia, risk.
Abbreviations. 

ALS: Amyotrophic Lateral Sclerosis
EMG: Electroneuromyography
MRI: Magnetic Resonance Imaging

Introduction.
Amyotrophic lateral sclerosis (ALS) is a progressive disease 

characterized by loss of motor neurons and ultimately death.  
The majority of cases appear to be sporadic, and environmental 
factors seem to be linked [1].

In sporadic ALS (sALS), patients may have a genetic 
predisposition to develop the disease that is influenced by the 
environment to produce motor neuronal degeneration and the 
manifestation of clinical symptoms over time [2].

Risk factors that may be associated with ALS include 1) genetic 
mutations, including the intermediate CAG repeat expansion in 
ATXN2; 2) previous exposure to heavy metals such as lead and 
mercury; 3) previous exposure to organic chemicals, such as 
pesticides and solvents; 4) history of electric shock; 5) history 
of physical trauma/injury (including head trauma/injury); 6) 

smoking (a weak risk factor for ALS in women); and 6) other 
risk factors, such as participating in professional sports, lower 
body mass index, lower educational attainment, or occupations 
requiring repetitive/strenuous work, military service, exposure 
to Beta-N-methylamino-l-alanine and viral infections [3].

We performed a case-control study of ALS patients from 
Georgia. Questionnaires evaluated the association between 
the timing of a variety of lifestyle, behavioral (activities), and 
occupational, and demographic factors as risk factors for ALS.
Aim of the study. 

Aim of our study was to identify risk factors associated with 
developing sporadic  ALS in Georgia, to determine if there is 
a link between occupational factors and disease development, 
to assess patient’s environmental exposures, to toxins and 
chemicals as well, to examine demographic factors and characterize 
the possible link between place of settlement and developing of 
ALS. It is safe to say that, the lack of national research in this field, 
prompted us to study above mentioned in Georgia.
Materials and methods.

Totally 53 ALS patients, 28 male, 25 female, aged 22 to 82, 
were enrolled at The First University Clinic of Tbilisi State 
Medical University and P.Sarajishvili Institute of Neurology, 
which is a center of Neuromuscular Disorders and nerve 
conduction studies during 2019-22 years,  in Tbilisi, Georgia. 
Participants were required to be residents of Georgia. The 
eligible ALS patients were diagnosed with ALS according to 
the Gold Coast criteria [4], taking into consideration the clinical 
history of the patients to exclude mimicking syndromes, for 
instance, multifocal motor neuropathy, neuroinflammation 
causing motor neuron syndromes ( HIV, Lyme, Neurosyphilis). 
MRI of the brain and spinal cord was done in all patients to 
exclude other potential factors causing progressive muscle 
weakness and atrophy ( syringomyelia, cervical Spondylotic 
Myelopathy, etc). Control consisted randomly selected age and 
sex matched 50 healthy individuals, who approved to participate 
in the research. Nerve conduction studies and needle EMG were 
performed in all patients for evaluation of neurogenic changes 
and spontaneous activity, and sensory potentials, as well as 
excluding any other mimicry syndromes.

The questionnaires -’ Questionnaire for environmental 
Exposures, Toxins, and Neurological Disease’ developed by 
Dartmouth-Hitchcock Medical center with the cooperation of 
John Hopkins University [5], was filled out by patients and 
Control at the First University Clinic of Tbilisi State Medical 
University. We had eligible participant questionnaire data on 53 
ALS cases and 50 controls.
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We evaluated lifestyle and environmental risk factors using a 
specially designed questionnaire [5]. Subjects and control were 
asked to report if they participated in a variety of activities at 
least twice a month for a year or longer, as well as questions 
about employment and hobbies. We assessed the ALS risk 
associated with occupations that are likely to involve industrial 
chemical exposure and analyzed if their job(s) or hobbies 
involved exposure to potentially harmful chemicals, for instance, 
lead, mercury, solvents, cooling, cutting, lubricating oils, 
pesticides, insecticides [6]. Specifically, job titles associated 
with construction, manufacturing, mechanics, or painting were 
used as surrogates.

Participants and control consented in written form to join 
the study. All study procedures were approved by the Ethics 
Committee of Tbilisi State Medical University and the 
P.Sarajishvili Institute of Neurology.

Statistical analysis performed with Statistical Package for 
Social Sciences SPSS 20.0. Baseline patient characteristics 
were reported using the mean (SD) for continuous variables 
according to their distribution. The student’s T-paired test and 
ANOVA analysis was used to compare the means for normally 
distributed continuous variables. p value <0,05 was considered 
to be significant. 

Kruskall-Wallis test compared abnormally distributed 
variables.  Pearsons’s correlation and Multiple Logistic 
Regression (forward stepwise conditional model) were used 
when all presumable risk factors entered into the model. The 
Hosmer and Lemeshow test used to assess the goodness of fit 
of each model.
Results and Discussion.

ALS patients have had genetic testing at the Genetic Laboratory 
of the Institute of Neurology, London, UK. They all have tested 
negative for c9orf72 hexanucleotide repeat expansion that is the 
most valuable genetic mutation in European patients with ALS 
[7]. All Patients were taking Riluzole, and 3 of the patients had 
treatment with iv Edaravone. The median time from symptoms 
onset to the questionnaire was 1(0.5) year. Our questionnaire 
asked about head trauma or concussion that caused a “blackout” 
or loss of consciousness. More ALS patients reported ever 
having such an injury, adjusted for age, gender, smoking, and 
family history.

According to above-presented table- 1, the most significant 
difference between ALS patients and control has been shown 
toward occurrence of Head Trauma/” Blackout” within and 
before 10 years prior to symptom onset. Individual or multiple 
injuries found to be correlating with a higher risk of ALS (r=+ 
0.51; p<0.05). There was no significant association between 
injuries occurring less than 10 years before ALS symptoms 
appeared (p<0.1). Each participant in the study reported up to 
three past occupations, and ALS risk was higher among those 
ever holding a job in mechanics, painting, or construction, 
compared to all other job categories pooled together (Table 2).

In scientific literature, association between the head trauma 
and ALS risk is higher for injuries that occur more than 10 
years before the onset of the disease. According to a 1987 
study, physical injuries to the head, neck, shoulder, or arm 
are common in the majority (58% of n = 78) of ALS patients 
[8]. Reports of high rates of ALS among Italian soccer players 
sparked international attention [9] resulting in a 2006 meta-
analysis which found a link between head injuries and ALS, 
but no other physical injuries [10] Chio et al. reanalysed this 
cohort in 2009 and found that ALS occurs more frequently in 
Italian professional soccer players than in basketball players and 
cyclists who do not commonly sustain head injuries [11].

According to our research, more patients with ALS are from 
the capital city of Georgia- N18 (34%), which can be explained 
due to the growing rate of urbanization and the increase in 
population density, and high rates of environmental hazards. It 
should be pointed out that there is a difference between rates 
of ALS in the West and East Georgia - N18 ( 34%) in the west 
and N 10 (18.8%)  in east Georgia accordingly, an explanation 
of these results is yet to be found, however, we can speculate 
that environmental hazards, water intake, soil composition play 
a role, even though, according to the heavy metal content, the 
soil quality in Georgia is satisfactory nonetheless, heavy metal 
contamination is found near industrial cities and mining sites, 
especially in west Georgia [12]. This emphasizes the fact that 
further research is needed to evaluate potential risk factors of 
the disease and how they contribute to its development.

The multivariate logistic regression analysis performed toward 
the probability of ALS development, in which all investigated 
presumable risk factors of ALS (gender, age, dwelling place, 

 Patients
n=53

Control
n=50

       P 

Ever had Head Trauma/”Blackout”(within 10 years prior to symptom 
onset) 7 (13.2%)* 2 (4%) <0.05

Ever had Head Trauma/”Blackout” (Before 10 years Prior to symptom 
onset) 16 (30.18%)* 1 (2%) <0.05

Smoking >100C/PW 7 (13.2%) 35 (70%)* <0.05
Family History of Neurodegenerative Disorder 6 (11.32%) 3 (6%) <0.5
Electrocuted 3 (5.66%) 0 (0%) <0.85
Individual/multiple injuries to the body
(Within 10 years prior to symptoms onset) 7 (13.2%) 5 (10%) <0.85

Individual/multiple injuries to the body (Before 10 years Prior to 
symptoms onset) 6 (11.3%)

History of Surgery (involving brain/SC) 12 (22.6%) 18 (36%) <0.5

Table 1. Comparison of head and body injury frequency between ALS patients and Control.

*P<0.05   indicates to the significant differences between different values
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Job types and years spent in these jobs, exposure to different 
chemicals and solvents, head trauma, body trauma, surgery, 
smoking, inheritance) entered into the model stepwise.

Multivariate logistic regression analysis found the highest 
significance for jobs with exposure to chemical matters adjusted 
with age for mean predicted probability of ALS development. 
r=+0.31, p<0.05.

Limitations of our study include small numbers of cases for the 
analysis of subgroups of certain exposure and latency factors. 
Overall, our results support previous reports of head injury, 
lead exposure, and certain occupations as ALS risk factors. 
Some exposures 20 or more years prior to diagnosis had the 
largest effects on ALS risk. In addition to the well-documented 
effects of lead on cognition in children, the potential long-term 
risks of age-related ALS linked to adult lead exposure should 
be emphasized. Public health approaches should be taken to 
reduce the increased risk of ALS reported here and in literature, 
such as switching to lead substitutes, promoting helmet use, 
and enforcing ground fault circuit interrupters, which are both 
favorable to overall health along with reducing ALS risk.
Conclusion.

Recently a great deal of new knowledge has been gathered 
on ALS, particularly its genetics.  Although there is broad 
agreement that non-genetic factors are significant in ALS 
etiology, progress in identifying these factors remains limited, 
especially in Georgia,  Epidemiological view in neurology gives 
us an opportunity to evaluate various factors affecting  ALS 
disease incidence in this Caucasian country.  Our research gave 
us an opportunity to look into aspects of environmental factors, 
place of settlement, occupation, and its effects on disease 
incidence, but there is a need to investigate this issue further 
and continue research in this field, which ultimately will lead 
to a better understanding of the disease and potential treatment.
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АБСТРАКТ
Цель: Выявить факторы риска у пациентов с диагнозом 

БАС в Грузии, направленных в Первую университетскую 
клинику ТГМУ и Институт неврологии им. П. 
Сараджишвили.

Методы. Всего было обследовано 53 пациента в возрасте 
от 24 до 82 лет с БАС, определяемым по критериям 
«Gold Coast». Мы использовали Опросник воздействия 
окружающей среды, токсинов и неврологических 
заболеваний, разработанный Медицинским центром 
Дартмут-Хичкок, для выявления факторов риска и 
классифицировали пациентов в зависимости от места 
проживания и опасностей окружающей среды. Контроль 
составили 50 здоровых лиц, сопоставимых по возрасту и 
полу. Всем больным выполнялась МРТ головного мозга 
(1,5 Тл), электромиография (ЭМГ).

Результаты. Риск БАС был выше среди тех, кто когда-
либо работал механиком, маляром или строителем.(p<0.05) 
Травма головы или сотрясение мозга, вызвавшие потерю 
сознания, был связан с более высоким риском БАС (p< 
0.01). Демографически больше случаев БАС было выявлено 

в Тбилиси и Имерети по сравнению с другими регионами.
(p<0.05)

Вывод: Согласно нашему исследованию случаев 
БАС несколькие профессиональные работи, травма 
головы связана с развитием БАС в Грузии. Необходимы 
исследования для выявления факторов риска окружающей 
среды, объясняющих более высокие показатели БАС в 
Тбилиси и Имерети.
Сокращения:

БАС: Боковой амиотрофический склероз 
ЭМГ: Электронейромиография 
МРТ: магнитно-резонансная томография

Ключевые слова: БАС, заболевание двигательных 
нейронов, Грузия, риски.

მიზანი: საქართველოში თსსუ-ის პირველ 
საუნივერსიტეტო კლინიკაში და პ.სარაჯიშვილის 
ნევროლოგიის ინსტიტუტში მიმართული ALS-ის 
დიაგნოზით დაავადებულებში რისკ-ფაქტორების 
იდენტიფიცირება.

მეთოდები: კვლევა ჩატარდა სულ ALS-ით დაავადებულ 
53 პაციენტში, 24-დან 82 წლამდე, განსაზღვრული 
„Goald Coast“ კრიტერიუმებით. Გამოყენებულ იქნა 
კითხვარი გარემოზე ზემოქმედების, ტოქსინებისა და 
ნევროლოგიური დაავადებების შესახებ, რომელიც 
შემუშავებულია Dartmouth-Hitchcock Medical Center-
ის მიერ, რათა განვგვესაზღვრა რისკ-ფაქტორები და 
ასევე პაციენტები დავაჯგუფეთ დასახლების ადგილისა 
და გარემოს ზემოქმედების მიხედვით. კონტროლი 
შედგებოდა მსგავსი ასაკისა და სქესის ჯგუფისთან, 
რომლებიც შეესაბამებოდა 50 ჯანმრთელ ადამიანს. 
ტვინის ვიზუალიზაცია მოხდა MRI (1.5T)- ით და 
ელექტრომიოგრაფია (EMG) ჩატარდა ყველა პაციენტზე.

შედეგები: ALS-ის რისკი უფრო მაღალი იყო მათ 
შორის, ვისაც უმუშავია მექანიკაში, სამღებრო 
სამუშაოებში ან მშენებლობაში(p<0.05). თავის ტრავმა ან 
ტვინის შერყევა, რამაც გამოიწვია "Black out " ან გონების 
დაკარგვა, ასოცირდებოდა ALS-ის უფრო მაღალ 
რისკთან(p< 0.01). დემოგრაფიულად უფრო მეტი ALS-ის 
შემთხვევა დაფიქსირდა თბილისსა და იმერეთში, სხვა 
რეგიონებთან შედარებით (p<0.05)

დასკვნა: საქართველოს ALS შემთხვევებზე ჩვენი 
კვლევის მიხედვით, რამდენიმე პროფესიულ სამუშაო 
და თავის ტრავმა ასოცირდება ALS-ის განვითარებასთან. 
Გაჭიროა ფართო კვლევა, რათა შევისწავლოთ ALS-
ის მაღალი მაჩვენებლების მიზეზი თბილისსა და 
იმერეთში.

საკვანძო სიტყვები: ALS, მოტორული ნეირონების 
დაავადება, საქართველო, რისკები

აბრევიატურები:
ALS - ამიოტროფიული ლატერალური სკლეროზი
EMG - ელექტრონეირომიოგრაფია
MRI - მაგნიტურ-რეზონანსული ტომოგრაფია
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