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Overview of SCA2

Neurosci Let, 2009, The Cerbellum, 2011, Clin Genet,  2008

Aim: To provide medical care  

and conducting basic-to

traslational researches

❖ Cuba has the world's highest concentration of SCA2  subjects, which

is caused by a CAG repeat expansion in the ATXN2 gene and to

date, over 2,000 patients have been diagnosed and 10,000 

descendants at risk

❖ Each year, 35 new cases are diagnosed and 20 patients die from the

disease and the time to death is abot 16 to 20 years after disease onset

❖ Approximately 25% of cases had juvenile onset and the clinical

course to disability is approximately 10 years.

❖ Families affected by

SCA2 have spread across

the whole country.



❖ Initial observations of a large HA population come from the 1970s, 

with the first study in eastern Cuba followed by a second survey in 

1998 in Holguín province (Vallés, 1978; Velázquez et al, 1998).

❖Nationwide epidemiological studies were conducted in 2003 and 

2018, covering the whole country.

❖Also, we have developed epidemiological studies in other countries. 

❖These findings emphasize Cuba’s leading role in the epidemiology of

SCAs and highlight the significant public health impact of these

disorders across different countries.

I. Key Contributions of Epidemiological and  Molecular Studies



Key Molecular Contributions

❖ Localization of the locus for SCA2 disease on the long arm of cromosome number 12 

(Gisper, 2013). 

❖ Identifying the specific mutation that causes SCA2 ataxia (Pulst, 1996).

❖ Longer alleles of the SCA6 gene have been found to modify the age of onset in patients

with SCA2 (Pulst, 2005).

❖ Creating an animal model of SCA2 expressing the gene with 75 CAG repeats (Aguiar, 

2006).

❖ Evidencing that long normal alleles are the main source of new SCA2 mutations

explaining the high prevalence of SCA2 in Cuba (Laffita, 2011).

❖ Elevated peripheral inflammation markers in SCA2 patients were associated with

cognitive deficits (Vázquez, 2024, 2025).

❖ The implementation of predictive diagnostic programs benefited over 2,000 individuals 

from more than 150 families.



II.- Comprehensive Phenotype Characterization

Velázquez-Pérez L, et al. Cerebellum 10:184–198, 2011.

Velázquez-Pérez L, et al. Neuros Letter, 2009

❖ Cerebellar disorders (100%)

o Ataxia of the gait

o Intention tremor

o Dysmetria

o Incoordination of the upper and lower limbs

o Cerebellar dysarthria

❖ Non-cerebellar signs:

o Slowing of saccadic eye movements (95%) 

o Peripheral neuropathy (73%)

o Amyotrophy (30%)

o Sleep disturbances (90%)

o Cognitive disorders (48%)

❖Final Stage:

o Severe weight loss

o No speech/anarthria

o Severe disphagia



Biomarkers Definitions Working Group, 2001
Velázquez-Pérez L, et al. Clinical Neurophysiology 135 (2022) 1–12

III.- Indentification of Biomarkers

Biomarkers are classified according to the nature of the measurement and include Clinical, genetic,

biochemical, imaging, electrophysiological and digital biomarkers.

Clinical Biomarkers Imaging Biomarkers Digital Biomarkers

Electrophysiological Biomarkers
Genetic damage Biomarkers

Multimodal Biomarkers



Movement Disorders, 2021, 2022

Binational (CUBA-US): 

• 163 patients

• 42 preclinical carriers

• 96 controls

Digital Biomarkers

Main Results: Identification

novel gait biomarkers able to

differentiate subtle gait

abnormalities in SCAs subjects

from healthy controls.

Increased gait variability is the

most distinctive digital 

signature of SCA. 

These digital gait markers

correlate with ataxia severity

and disease duration, 

supporting their value for

progression monitoring and 

clinical trials.



Electrophysiological Biomarkers

Electrophysiological measures are useful parameters to assess the

neurodegeneration of non-cerebellar system in pre-ataxic and ataxic stages of SCA2. 

Electronystagmography

Saccade Slowing  (95.1%)

Sensory Nerve Conduction Studies

Decrease of the sensory nerve amplitude (92%)

Video-Polysomnography

REM Sleep pathology (84%)

Transcraneal Magnetic Stimulation

Increasing of the CMC (93%)

Velázquez-Pérez L, et al. Clin Neurophysiol 2009, 2016

Rodríguez-Labrada R, et al. Mov Dis,  26(2):347-350, 2011.

Velázquez-Pérez L, et al. J Neurol Sci, 2007

Velázquez-Pérez L,, et al.  Clinical Neurophysiology 135 (2022) 1–12

Ann Neurol 2004;56:444–447



IV.- Prodromal Stage in SCA2 

❖ Earliest stage: saccade slowing and REM sleep

abnormalities.

❖ Intermediate stage: subtle postural instability, abnormal

tándem gait, sensory pathway damage, corticospinal

dysfunction, cognitive and reflex changes.

❖ Near ataxia onset: MRI evidence of pontocerebellar and 

mild cortical atrophy.

Chronological order of prodromal disease stage abnomalities according to time to ataxia onset



❖ Nine clinical interventions involving nearly 300 patients and 31 
preclinical individuals have been developed in Cuba SCA2 

subjects.

❖ NeuroEPO was safe and exhibited a small clinical effect on 

motor and cognitive abnormalities after 6 months.

❖ The rehabilitation treatment improves subtle coordination

deficits in prodromal SCA2 and reduces SARA scores in 

symptomatic patients.

❖ Rehabilitation should be integrated with future disease-

modifying therapies. 

❖ The Cuban SCA2 population represents one of the world’s

most valuable human platforms for hereditary ataxia trials.

V. Contributions to Therapeutic Approaches



❖The Cuban Ataxia Project is a model for the comprehensive 

management of neurodegenerative disorders that could be useful

to other regions of the world. 

❖Cuba provides a homogenous cohort that has been well-studied, 

as well as organizational expertise and strategic vision to an

international network.
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Thank you !!!
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