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Abstract

Introduction: hereditary ataxias are neurodegenerative diseases that cause functional deterioration. As a
consequence of their progressive nature, they lead to disability in affected individuals with severe
psychological damage in their families. Objective: to characterize clinically and genetically the patients with
hereditary ataxias in the Portuguese-Venezuela state in the period 2013-2015. Methods: an observational,
descriptive cross-sectional study was carried out in patients with a diagnosis of hereditary ataxia. The
universe consisted of 33 patients diagnosed in the study period, we worked with all of them. The individual
and family health histories were reviewed. The data obtained were processed using the SPSS statistical
program. Results: there was a predominance of the age group 25-29 years (18.18%) and the male sex
(51.5%); as well as adult autosomal dominant spinocerebellar ataxias (SCA1 and SCA2) (82%). Stage 3
disease patients were the most prevalent (40%). The autosomal dominant type of inheritance predominated
(69%) and the paternal inheritance path (63%). Conclusions: community genetics and genetic counseling
contributed with therapeutic alternatives to improve the quality of life. In addition, the populations at risk were
identified to outline preventive actions and reduce the recurrence of hereditary conditions.
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Resumen

Introduccién: las ataxias hereditarias son enfermedades neurodegenerativas que provocan deterioro
funcional. Como consecuencia de su caracter progresivo conllevan a la discapacidad en los individuos
afectados con una severa afectacion psicolégica en sus familias. Objetivo: caracterizar clinico y
genéticamente los pacientes con ataxias hereditarias en el estado Portuguesa- Venezuela en el periodo
2013-2015. Métodos: se realiz6 un estudio observacional, descriptivo de corte transversal en pacientes con
diagnostico de ataxia hereditaria. El universo estuvo constituido por 33 pacientes diagnosticados en el
periodo de estudio, se trabajé con todos ellos. Se realizé la revision de las historias de salud individual y
familiar. Los datos obtenidos fueron procesados mediante programa estadistico SPSS. Resultados: existio
predominio del grupo de edad de 25-29 afios (18.18 %) y del sexo masculino (51.5%); asi como de las
ataxias espinocerebelosas autosémicas dominantes del adulto (SCA1 y la SCA2) (82 %). Los pacientes en
etapa 3 de la enfermedad fueron los mas predominantes (40 %). Predomind el tipo de herencia autosémica
dominante (69 %) y la via de herencia paterna (63 %). Conclusiones: la genética comunitaria y el
asesoramiento genético contribuyeron con alternativas terapéuticas para mejorar la calidad de vida.
Ademas, quedaron identificadas las poblaciones de riesgo para trazar acciones preventivas y reducir la
recurrencia de las afecciones hereditarias.
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Introduction

Autosomal dominant spinocerebellar ataxias
(ADCAs) constitute a clinically and genetically
heterogeneous group of neurodegenerative
diseases characterized by progressive ataxia
variably associated with other neurological signs
and caused by gradual degeneration of the
cerebellum and brainstem. (1-5)

According to the age of onset of hereditary ataxias,
these are usually classified into two large groups,
those with early and late onset. Within the first, there
are those that are inherited with an autosomal
recessive inheritance pattern, associated or not
with metabolic disorders. Recessive ataxias not
associated with defined metabolic disorders are
progressive and among them are Friedreich's
ataxias, due to vitamin E deficiency, telangiectatic
and other syndromes that present with DNA repair
disorders, with oculomotor apraxia, autosomal
recessive spastic and recessive myoclonic. (6-10)

Hereditary late-onset or adult ataxias are generally
inherited in an autosomal dominant pattern of

inheritance. These are characterized by the isolated
or predominantly combined degeneration of the
cerebellum, the spinal cord and their connecting
pathways, which is why it is traditionally known as
Spinocerebellar Ataxias (SCA, from the English
Spinocerebellar Ataxia). Among the ataxias with an
autosomal dominant inheritance pattern are ACS,
Ataxic Syndromes, Episodic Ataxias and other
Dominant Syndromes that occur with Ataxia. (7-12)
The genetic heterogeneity of Dominant Autosomal
Ataxias suggests that at least 30% of their
molecular etiology remains to be identified.
(11,13,15)

On some occasions, certain trinucleotides are
repeated in a number higher than the normal range
and this fact is associated with the presence of
some generally neurological and / or
neuromuscular pathology. This type of alteration is
known as a dynamic mutation because it presents a
series of characteristics that make it different from
the classic Mendelian mutations that are static. (12)
Ataxias SCA1, SCA2, SCA3, SCAGB, SCA7,SCA17,
dentato-rubro-luysian atrophy, spino-bulbar
atrophy and Huntington's disease, are within the
group of diseases caused by expansions of the

ISSN 2616 - 6097, Rev Peru Investig Salud, 2021, 5(3), july - september: 207-211



208

trinucleotide CAG, also called polyglutamine
diseases because they all have one point in
common: the expansion of a CAG triplet that codes
for glutamine. (11-16)

Prevalence studies of autosomal dominant
hereditary ataxias are rare internationally. However,
it has been estimated that the most common
subtype internationally is SCA3, which represents a
littte more than 30% of all autosomal dominant
inherited ataxias. The other molecular forms with
significant prevalence values are SCA2, SCAGB,
SCA7 and SCAS8. (8,10,14,16,17)

Genetic counseling is the undirected commu-
nication process that the specialist maintains with a
person in relation to the condition, evolution or
transmission of a disease of genetic origin. The
person requesting genetic counseling may be
affected by the disease (testing) or be an apparently
healthy relative of the affected (consultant). During
the genetic counseling process, the professional
must ensure that the patient and / or family are
provided with the necessary information to: know
and understand the diagnosis made, their
prognosis and treatment, if any, the type of
inheritance, and the risk of recurrence that implies,
in addition to knowing the alternatives available to
reduce or eliminate the risk of recurrence of the
disease, choosing an appropriate strategy
according to the existing risk, the wishes of the
family and their ethical or religious convictions and
adapting as best as possible to the new personal,
family and socio-labor situation. (19,20)

In Venezuela, the prevalence of hereditary ataxias,
the number of affected families and subjects at risk
of becoming ill are unknown, with the completion of
this research a significant accumulation of
information will be provided that will contribute to the
epidemiological and clinical characterization, to the
understanding of the population genetics of these
pathologies and the implementation of intervention
strategies such as physical and cognitive
rehabilitation and the establishment of molecular
diagnosis. The Portuguese state has a significant
number of families with a diagnosis of neurode-
generative diseases and hereditary ataxias
distributed in nine municipalities of the state, with a
lack of knowledge of the disease and the cause of
the disability.

This research was developed with the objective of
clinically and genetically characterizing patients
with hereditary ataxias in the Portuguese-
Venezuela state in the period 2013-2015.

Methods

Iglesias-Rojas MB, Ramos-Fernandez O, Rojas-Concepcion AA

2013-2015. The universe consisted of 33 patients
with a diagnosis of hereditary ataxia in the study
period.

A classification was established based on the
degree of validity of our patients. (Annex 1), as well
as conducting some studies such as: neurological
examination and clinical scale. (Appendix 2)

The SARA Scale (Scale for assessment and rating
of ataxia) (Schmitz-Hibsch et al, 2006) was applied
for the estimation of cerebellar damage, which
allowed an evaluation of the alterations, including
the following aspects: walking, standing (stay
erect), sitting, language disorders, tracking,
alternate hand movements, heel-knee test.

The variables studied were: sex, age, type of ataxia,
clinical stages of the disease and type of
inheritance.

The data obtained were deposited in a database
prepared for this purpose and processed in the
statistical package Statistical Package for the
Social Sciences (SPSS) version 21.0. To describe
the behavior of the variables, it was analyzed in a
univariate way using absolute frequencies and
percentages. The research was approved by the
scientific council and ethics committee. The ethical
principles of the Helsinki declaration were followed.

Results

There was a predominance of the age group 25-29
years (18.18%) and males (51.5%). (Table 1)

A predominance of adult autosomal dominant
spinocerebellar ataxias was found (82%), followed
by Friedrich's ataxias (12%) and sporadic ataxias
(6%).

It was evidenced that 40% of the patients in the
study were found in stage 3 of the disease, followed
by stage 2 (33%) and stage 1 (27%).

A predominance of the autosomal dominant type of
inheritance (69%) was found, followed by the
autosomal recessive (19%). In 12% the type of
inheritance was not specified.

Those who exhibited a paternal inheritance were
superior (63%), followed by those in which both
parents were carriers (25%) and lastly those who
presented a path of maternal inheritance (12%).

Discussion

An observational, descriptive cross-sectional study
was carried out in patients with a diagnosis of
hereditary ataxia in the Portuguese state of the
Bolivarian Republic of Venezuela in the period

The Portuguese state ranks third in the country with
the highest prevalence of physical-motor and mixed
disability due to genetic diseases such as hereditary
ataxias. In the first psychopedagogical and social
clinical-genetic study, 18 families with a diagnosis of
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Table 1. Distribution according to age and sex of patients with hereditary ataxia in the Portuguese-
Venezuela state in the period 2013-2015

Sex
Age Group Total of patients

(Years) Female Male

No. % No. % No. %

1-Abr 1 3.03 1 3.03 0 0

5-Set 1 3.03 1 3.03 0 0
Oct-14 3 9.09 0 0 3 9.09
15-19 3 9.09 2 6.06 1 3.03
20-24 4 12.12 3 9.09 1 3.03
25-29 6 18.18 2 6.06 4 12.12
30-34 3 9.09 2 6.06 1 3.03
35-39 1 3.03 0 0 1 3.03
40-44 4 12.12 1 3.03 3 9.09
45-49 3 9.09 1 3.03 2 6.06
50-54 2 6.06 1 3.03 1 3.03

55-59 1 3.03 1 3.03 0 0

60 years and over 1 3.03 1 3.03 0 0
Total 33 100 16 48.5 17 51.5

Source: Individual clinical history of genetics.

ACS were detected. These families are distributed
in 9 municipalities of the state: Unda, Guanare,
Ospino, Guanarito, Papelén, Araure, Paez, Esteller,
Turén.

Sixteen families have been treated, 6 new cases
have been detected, 14 deaths and 33 patients
have been evaluated in consultation from the
clinical-genetic point of view by multidisciplinary
teams where other specialists such as neurologist,
defectologist, physiatrist and clinical geneticist
participate according to availability of human
resources in the different health areas.

In the description of sociodemographic variables
such as age and sex, no differences were found in
relation to the affection and sex, so there is no
predominance of one over the other but rather
affects indistinctly. In relation to age, the highest
percentage of patients is in the range of 20-59
years, which is in relation to the ages of onset of the
first symptoms of the disease and the phenomenon
of anticipation that characterizes the disease.
Similar results are observed in other studies carried
outin Cuba (13,17).

Of the total number of patients evaluated, adult
autosomal dominant spinocerebellar ataxias, of the
type: SCAs 2, 7, according to clinical characteristics
and neurological signs, are the most frequent in the
present study.

These sSCAs are within the group of expansions
duetoanincrease in CAG trinucleotides, also called
polyglutamine disorders. From the epidemiological
point of view, they are the most frequent in the
American continent, demographic studies indicate

families with type 3 SCAs in Brazil, type 2 SCAs in
Cuba and type 7 SCAs in Venezuela, as well as
Friedreich's ataxia is the most frequent inherited
ataxia in the United States. (3,4, 7,11-13)

Knowing the family genetic history through the
genealogical tree as the main professional tool in
the field of medical genetics is the first step for the
identification of genetic risk, which in terms of
community genetics is aimed at the search for
predisposition for diseases of Mendelian origin and
reproductive genetic risk. The introduction of clinical
genetics services in the community; Genetic
counseling makes it possible to carry out strategies
that are aimed at reducing the recurrence of
disabilities due to these causes, offering the
population adequate information on their risks,
about planning their offspring to improve the quality
of life and education in general of the populations.
vulnerable. (18-20)

The main objective of the applications of genetics to
public health is to reduce the impact of genetic
diseases on the health and well-being of individuals
through prevention strategies, as well as to reduce
their frequency, contributing to the modification of
the gene pool of our species, helping passively by
acting on individual families or actively through
health policies that contribute to improving the
quality of life of the population in communities where
thereis a higher prevalence. (19,20)

Taking into account that in the autosomal dominant
hereditary ataxias of the adult there is a
phenomenon of anticipation, it is very important to
draw up prevention and counseling strategies for
these families, explaining the possibility that these
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descendants are pre symptomatic people.

Neurorehabilitation and vitamin therapy in high
doses make it possible to improve the quality of life
of people with spinocerebellar ataxias, improving
the cognitive state and the symptoms in a general
way. Studies carried out in Cuba show benefits of
physical exercise in patients diagnosed with
hereditary ataxias in light stages. (17-20)

A predominance of the age group 25-29 years and
male was found; adult autosomal dominant
spinocerebellar ataxias were the most frequent.
Most of the patients were in stage 3 of the disease.
The autosomal dominant type of inheritance and
paternal inheritance predominated.

Conflicts of interests

The authors declare that they don't have conflicts of
interests.

Authors' contributions

DCM participated in the conception and design of
the research and data collection. DCM, MBIR vy
OREF participated in the statistical processing of the
data. DCM, MBIR y AARC were in charge of writing
the article. All authors reviewed and approved the
manuscript and its final version.

References

1. SaffieAwad P, Vial Undurraga F, Chana Cuevas
P. Caracteristicas clinicas de 63 pacientes con
ataxia. Rev Med Chile. [Internet] 2018 [Citado
3Febrero 2020]; 146: [Aprox. 5 p.]. Disponibleen:
https://scielo.conicyt.cl/pdf/rmc/v146n6/0034-
9887-rmc-146-06-0702.pdf

2. Margarida de Castro A. Ataxia aguda en la edad
pediatrica. Rev Clinica.[Internet]2017 [Citado 3
Febrero 2020]; 26: [Aprox. 9 p.]. Disponible en:
https://doi.org/10.24197/cl.26.2017.29-38

3. Drumond MT, Prado M, Vasconcellos LF. Ataxia
cerebelar idiopatica de inicio tardio (ILOCA): un
desafio diagnostico. Rev Bras Neurol. [Internet]
2015 ene- mar [Citado 3Febrero 2020]; 51(1):
[Aprox. 12 p.]. Disponible en:
http://ffiles.bvs.br/upload/S/0101-
8469/2015/v51n1/a4730.pdf.

4. Vieira de Rezende-Pinto WB, Pedroso JL,
Sgobbi de Souza PV, Cristino de Albuquerque
MV, Povoas Barsottini OG. Ataxias cerebelares
nao-progressivas e lesao cerebelar aguda prévia
indeterminada: uma condig¢ao clinica misteriosa.
Rev ArgNeuro-Psiquiatr. [Internet] 2015
oct[Citado 3Febrero 2020]; 73(10): [Aprox. 12 p.].
Disponibleen:
http://www.scielo.br/scielo.php?script=sci_arttex
t&pid=S0004-
282X2015001000823.http://dx.doi.org/10.1590/
0004-282X20150119

5. Diaz de la Fe A. La rehabilitacion en las ataxias.

Rev Mex Neurociencias. [Internet] 2014 jul- ago
[Citado 3Febrero 2020]; 15(4): [Aprox. 5 p.].
Disponible en:
https://www.medigraphic.com/cgi-
bin/new/resumen.cgi?IDARTICULO=51741.

6. Cristino de Albuquerque MV, Pedroso JL, Braga
Neto P, Povoas Barsottini OG. Variabilidade
fenotipica e ataxia de inicio precocena ataxia
spinocerebelar tipo 7: correlagbescomoutras
ataxias espinocerebelares. Rev Arq Neuro-
Psiquiatr. [Internet] 2015 jan [Citado 3Febrero
2020]; 73(1): [Aprox. 5 p.]. Disponible en:
http://www.scielo.br/scielo.php?script=sci_arttex
t&pid=S0004-282X2015000100018.
http://dx.doi.org/10.1590/0004-282X20140192

7. Moro A, Munhoz RP, Arruda WO, Raskin S,
Moscovich M, Teive AG. Ataxia espinocerebelar
do tipo 3: subfendtipos em uma coorte de
pacientes brasileiros. Rev ArgNeuro-Psiquiatr.
[Internet] 2014 sep[Citado 3Febrero 2020]; 72(9):
[Aprox. 9 p.]. Disponible en:
http://www.scielo.br/scielo.php?script=sci_arttex
t&pid=S0004-282X2014000900659.
http://dx.doi.org/10.1590/0004-282X20140129

8. TorralbasFitz SJ, Velazquez Pérez L, Torralbas
Blazquez MJ, Velazquez Gonzalez VA,
Rodriguez Labrada R. Ataxia espinocerebelosa
tipo 2 y sindrome de Ehlers-Danlos: a proposito
de un caso. Rev Archivo Médico de Camaguey.
[Internet] 2016 may-jun [Citado 3Febrero 2020];
20(3): [Aprox. 5 p.]. Disponible en:
http://scielo.sld.cu/scielo.php?script=sci_arttext
&pid=S1025-02552016000300013

9. Diaz Novo C, Gamez Rodriguez O, Montoya
Pedrén A, VigilZulueta IA, Zamora Matamoros L.
Descripciéon cinematica de la marcha en
pacientes con ataxia espinocerebelosa de tipo 2.
Rev Medisan. [Internet] 2016 dic [Citado
3Febrero 2020]; 20(12): [Aprox. 5 p.]. Disponible
en:
http://scielo.sld.cu/scielo.php?script=sci_arttext
&pid=S1029-30192016001200003

10. Gordo Gomez YM, Ramirez Guerra DM,
Rodriguez Labrada R, Velazquez Pérez LC.
Alteraciones respiratorias de la Ataxia Espino-
cerebelosa Tipo 2: de las bases fisiopatoldgicas a
su impacto en la neurorrehabilitacion. Rev Correo
Cientifico Médico. [Internet] 2018 ene- mar
[Citado 3Febrero 2020]; 22(1): [Aprox. 7 p.].
Disponible en:
http://scielo.sld.cu/scielo.php?script=sci_abstrac
t&pid=S1560-
43812018000100010&Ing=es&nrm=iso

11. Martinez Guerrero J, Paz Gutiérrez J, Vega
Gaxiola S.B. Ataxia espinocerebelosa tipo 2. Rev
ArchNeurocien INNN. [Internet] 2016 ene- mar
[Citado 3Febrero 2020]; 21(1): [Aprox. 11 p.].
Disponibleen: https://www.orpha.net/consor/cgi-
bin/OC_Exp.php?Ing=ES&Expert=98756

12. Rodriguez Labrada R. Ataxia espinocerebelosa
tipo 2: estudio de los movimientos oculares
sacadicos en familias portadoras de la Mutacién
SCA2. Tesis de Doctorado. Universidad de
Ciencias Médicas de la Habana; 2015. Disponible

ISSN 2616 - 6097, Rev Peru Investig Salud, 2021, 5(3), july - september: 207-211



Genetic clinical characterization of patients with hereditary ataxias in the state of

en:
http://eduniv.reduniv.edu.cu/index.php?page=13
&id=472&db=1

13. Rojo Suarez N, Marin Iglesias MR. Ataxia
espinocerebelosa hereditaria por déficit de
vitamina E y la importancia del estudio genético.
Rev Genética Médica y Gendmica. [Internet]
2017 abr [Citado 3Febrero 2020]; 1(1): [Aprox. 4
p.]. Disponibleen: https://fedaes.org/ataxia-
espinocerebelosa-hereditaria-deficit-vitamina-e-
la-importancia-del-estudio-genetico/

14. Perdomo-Rebollo FG. Escala BARS en nifios
con ataxia. Rev Med Inst Mex Seguro Soc.
[Internet] 2017 [Citado 3Febrero 2020]; 55(6):
[Aprox. 4 p.]. Disponible en:
https://www.medigraphic.com/pdfs/imss/im-
2017/im176g.pdf

15. Velazquez-Palacio R, Rodriguez-Labrador R,
Velazquez-Pérez L. Importancia del cinc en el
sistema nervioso: la Ataxia Espinocerebelosa
Tipo 2 como modelo. Rev Mexicana de
Neurociencia. [Internet] 2017 [Citado 3Febrero
2020]; 18(3): [Aprox. 10 p.]. Disponible en:
https://www.medigraphic.com/pdfs/revmexneul/r
mn-2017/rmn173f.pdf

16. Velazquez Pérez L. Nueva era en las investiga-
ciones e intervencion sobre la ataxia espino
cerebelosa tipo 2. Rev Correo Cientifico Médico.
[Internet] 2015 oct- dic [Citado 3Febrero 2020];
19(4): [Aprox. 9 p.]. Disponible en:
http://scielo.sld.cu/scielo.php?script=sci_arttext
&pid=S1560-43812015000400001

Rodriguez Pérez D, Crespo Moinelo M, Fernan-
dez Paz J. La neurorrehabilitacion como
alternativa esencial en el abordaje terapéutico de
las ataxias cerebelosas. Rev Cubana Salud
Publica. [Internet] 2013 jul- sep [Citado 3Febrero
2020]; 39(3): [Aprox. 4 p.]. Disponible en:
http://scielo.sld.cu/scielo.php?script=sci_arttext
&pid=S0864-34662013000300007

18. Restrepo CM. ¢ Es el asesoramiento genético

una practica que estimula la eugenesia?. Rev
Cienc Salud Bogota. [Internet] 2018 ene- abr
[Citado 3Febrero 2020]; 16(1): [Aprox. 2 p.].
Disponible en:
http://www.scielo.org.co/scielo.php?script=sci_a
rttext&pid=S1692-72732018000100007

19. Alonso Gordo JM. Las posibilidades del consejo

genético en Atenciéon Primaria. Rev ClinMed
Fam. [Internet] 2014 [Citado 3Febrero 2020];
7(2): [Aprox. 11 p.]. Disponible en:
http://scielo.isciii.es/scielo.php?script=sci_arttex
t&pid=51699-695X2014000200006

ISSN 2616 - 6097, Rev Peru Investig Salud, 2021, 5(3), july - september: 207-211

211
17. Fernandez Martinez E, Jorge Rodriguez JL,



