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A B S T R A C T   

The genetic ataxias have no cures and no proven ways to delay progression (no disease-modifying therapies). The 
acquired ataxias may have treatments that address the underlying cause and may slow or stop progression, but 
will not reverse damage already sustained. The idiopathic ataxias (of unknown genetic or acquired cause) also 
have no proven disease-modifying therapies. However, for all patients with ataxia of any cause, there is always 
something that can be done to improve quality of life—treat associated symptoms, provide information and 
resources, counsel patient and family, help with insurance and disability concerns, be available to listen and 
answer the many questions they will have.   

1. The Patient with a Chronic Progressive Incurable Neurologic 
Disease: Questions Patients Ask 

Over many years of treating patients with ataxia, these are the 
questions most often asked and typically represent their current and 
future needs:  

• What do I have?  
• What is the cause?  
• Are my children at risk?  
• Can it be cured?  
• Will it get worse?  
• How bad will it get? How soon?  
• Can my symptoms be relieved?  
• Is there any research being done? 

Table 1. Advances in Diagnosis and Treatment of Ataxia 
And these are the things the clinician spends most of the time doing:  

• Writing prescriptions for symptomatic medication  
• Filling out insurance forms  
• Filling out jury duty excuses  
• Filling out disability forms  
• Signing death certificates  
• Recruiting them for teaching exercises in the School of Medicine  

• Banking DNA and trying to contribute to the search for new ataxia 
genes  

• And, answering a lot of questions 

2. What do i have? 

Most ataxic patients by the time they are referred to a neurologist or 
a movement disorders specialist have had neurological examination and 
brain imaging done to confirm a cerebellar disorder and screening for 
other medical illnesses or acquired factors that could cause ataxia [1,2] 
(Table 2). Other diagnostics (eg. ophthalmological assessment, electro-
nystagmography, electromyography and nerve conduction studies) can 
help rule in or out other contributors to the ataxia symptoms [3]. Ge-
netic counseling can help with choice of genetic tests and family 
counseling. 

3. What is the cause? 

75 % of ataxias can be traced to visible cerebellar lesions [4](injuries, 
strokes, tumors, demyelinating lesions), other medical illnesses and 
acquired factors (inflammatory, post-infectious, immune-mediated, 
paraneoplastic, metabolic and vitamin deficiencies, toxic exposures), or 
genetic changes. Some can be identified by phenotype as specific 
degenerative conditions (eg. Multiple system atrophy [5]). The 
remainder are termed “idiopathic” and still being evaluated for as yet 
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unknown genetic or acquired causes. In patients with onset of ataxia 
over the age of 70, the most likely cause is multifactorial. 

4. Are my children at risk? 

With a known family history of ataxia, questions about risk for the 
next generation are expected. If the genetic factor is known, single gene 
predictive testing can be offered to at-risk family members and should be 
accompanied by consultation with a genetic counselor. At-risk in-
dividuals may decline predictive testing as “there is nothing that can be 
done about it”, but it can be helpful for career and family planning. Even 
without a known family history of ataxia, genetic factors (frequently 
recessive, X-linked, or mitochondrial) can still be sought and could be 
found with repeat expansion testing and whole exome sequencing. In 
one study, clinically relevant genetic information was found in more 
than 60 % of undiagnosed ataxia patients studied, including diagnostic 
pathogenic gene variants in 21 % [6,7]. Genetic testing of at-risk family 
members is usually not offered before the age of 18, unless the indi-
vidual is symptomatic or an early intervention is available. 

5. Can it be cured? 

If acquired causes can be identified, there are often treatments that 
can slow or stop progressive damage [2] (Table 3). Rehabilitation in-
terventions can also improve and possibly stabilize performance [8–11]. 
There are several research studies ongoing to ferret out the role of aer-
obic exercise, balance exercise, oculomotor exercise, and vestibular 
exercise in the management of ataxia (https://clinicaltrials.gov/ Search 
ataxia and rehabilitation). 

Although much research is underway for gene therapies to slow or 
stop progression of inherited causes of ataxia, none have yet been 
approved. Pipelines tracking the development of disease-modifying 
therapies are profiled on the National Ataxia Foundation website 
(https://www.ataxia.org/pipeline/), the Friedreichs Ataxia Research 
Alliance website (https://www.curefa.org/research/research-pipeline), 
and the MSA Coalition website (https://www.multiplesystematrophy. 
org/msa-research/msa-treatment-pipeline/). 

6. Can my symptoms be relieved? 

It is fortunate that there are many medications that can be used for 
the symptoms of ataxic disorders Table 4. 

A comprehensive systematic review of the literature [12] noted that 
in patients with episodic ataxia type 2, 4-aminopyridine 15 mg/d prob-
ably reduced ataxia attack frequency over 3 months (1 Class I study). For 
patients with ataxia of mixed etiology, riluzole probably improved 
ataxia signs at 8 weeks (1 Class I study). For patients with Friedreich 
ataxia or spinocerebellar ataxia (SCA), riluzole probably improved 
ataxia signs at 12 months (1 Class I study). 

Multiple other agents have been tried for ataxia without consistent 
benefit. 

But agents in use for tremor [13], nystagmus [14], dizziness [15], 
and secondary involvement of other neurologic systems (spasticity, ri-
gidity, motor neuron[16], neuropathy, autonomic, sleep disorders [17], 
mental health issues) may be symptomatically helpful. The co- 
occurrence of spasticity, rigidity, or neuropathy with cerebellar ataxia 
can worsen symptoms of imbalance, however the medications used for 
these symptoms could themselves worsen dizziness, weakness, or 
imbalance. As an example, spasticity can contribute to pain, fatigue, and 
worsened gait and quality of life. A standard oral medication for spas-
ticity, baclofen, is associated fatigue and drowsiness and can contribute 
to increased fatigue and cognitive disturbances in this patient group. 
Intrathecal baclofen has been tried for symptoms of lower extremity 
spasticity, to reduce the systemic side effects [18]. 

Not all symptoms experienced by the ataxia patient are due to the 
ataxic illness, so the clinician must keep an open mind about any new 
symptom which could represent a new and unrelated issue (eg. Infec-
tion; decompensated medical issue; orthopedic complications). 

7. Will it get worse? 

Natural history studies have been tracking progression of genetic and 
non-genetic ataxia. There can be plateaus in disability for short periods 
of time, but progression is inevitably expected. The genetic ataxias tend 
to progress slowly over 20–25 years or longer [19–22]. The non-genetic 
ataxias may progress more rapidly over 5–10 years [23,24]. 

8. How bad will it get? how soon? 

Rate of progression, severity of symptoms, and level of disability 
have general patterns in the identified forms of ataxia, but can vary 
between individuals—even in the same family with the same genetic 
mutation. It is estimated that 50 % of symptom onset and progression 
are determined by the mutation size in a genetic ataxia, while the rest is 
a result of other genetic factors (protective or additive), lifestyle factors, 
and environmental factors[25,26]. Patients are most concerned about 
when to expect loss of ambulation, loss of ability to care for themselves, 
loss of speech and swallowing. Palliative Care consultants can be helpful 
in managing the later stages of most ataxias. Social Work services can 
help find patient resources, long-term care options, and support for 
family members and caregivers, and are often part of a multidisciplinary 
team [27–29]. 

9. Is there any research being done? 

There is extensive basic pre-clinical research in ataxia and some 
interventional research opportunities for patients with ataxia. Patients 
will often come to their physician with articles they have read online 
about research going on in ataxia or in other neurologic disorders that 
they wonder could also be applied to ataxia. The major research ad-
vances have been made in genetic diagnosis [18,30–32] and under-
standing of the underlying pathophysiology, as well as in clinical trial 
design [33–35]. 

Patient should be encouraged to register in one of the registries 

Table 1 
Advances in Diagnosis and Treatment of Cerebellar Ataxia.  

QUESTION 1977 2002 2022 

What do I 
have? 

10 % of causes 
known 

50 % of causes 
known 

75 % of causes known 

Can it be 
cured? 

No No No 

Can it be 
treated? 

No drugs 
tested 
Rehabilitation 
helps 

18 drugs tested 
Rehabilitation 
helps 

251 interventional trials 
1 FDA approved drug (for 
Friedreichs ataxia)[36–38] 
Rehabilitation helps  
[9,39–41] 

Is there 
research? 

3472 
publications 

17,512 
publications 

51,297 publications (PubMed)    

Are my 
children 
at risk? 

No gene tests 
available 

16 single gene 
tests available 

15 tests available for repeat 
expansions 
Whole exome sequencing 
available 
Whole genome sequencing 
available 
Copy number variation and 
deletion analysis available 
Chromosomal analysis 
available  
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Table 2 
Diagnostics for Ataxia.  

Disease Initial Tests Additional Tests Tests that have been diagnostic markers for genetic disorders but now 
might be supplanted by Whole Exome Sequencing 

General Studies Complete Blood Count, Basic 
Chemistry Panel,, Hepatic Function 
Tests,, uric acid, Sedimentation Rate, 
Anti-Nuclear Antibody,, Rapid 
Plasma Reagin,, Thyroid Stimulating 
Hormone,, Hemoglobin A1c, Vitamin 
B12, Methylmalonic acid,, 
Homecysteine,, Folate, Vitamin E, 
Vitamin D3 

Lactate, Pyruvate, Ammonia, 
Copper, Ceruloplasmin, 
Angiotensin Converting 
Enzume (sarcoid), Creatine 
Kinase, Serum Protein 
Electrophoresis, Ketones, 
Fasting Lipids 

Plasma Amino Acids 

To screen for common 
acquired factors and to 
better define the 
phenotype. 

Urine heavy metals Anti-Sjogrens Syndrome A 
and B test, Thyroid 
Peroxidase Antibodies and 
Thyroglobulin antibodies, 
Anti-gliadin (non- 
deamindated), Anti-Glutamic 
Acid Decarboxylase 

Urine Organic Acids  

MRI Brain (w/ and w/o contrast) Lyme disease antibody test, 
HTLV I/II test, HIV test 

Lysosomal Screen  

Electronystagmography Hexosaminidase A screening, 
Very Long Chain Fatty Acid 
screening, phytanic acid test 

− ——————————————————————————————  

Electromyogram/Nerve Conduction 
Velocity test 

Cerebrospinal fluid Studies 
(Cultures, IgG synthesis, 
oligoclonal bands, lactate, 
14–3-3, other specific tests) 

MR Spectroscopy    

Conjunctival Biopsy    
Bone Marrow Biopsy 

Common Adult Genetic 
Ataxias 

Screen for repeat disorders (panel 
may include testing for SCA1, 2, 3, 6, 
7, 8, 10, 17, Friedreich’s ataxia, 
CANVAS, SCA 27B, FXTAS) 

Whole Exome Sequencing is 
an appropriate next step 
when repeat expansion 
testing is negative. [43]   

SPG7[42], SYNE1 mutations are 
common recessive genetic causes of 
adult geneti ataxia and are not repeat 
expansions and are best found with 
Whole Exome Sequencing.   

Common Pediatric Genetic 
Ataxias 

Ataxia Telangiectasia, Friedreich’s 
ataxia,, Ataxia with Oculomotor 
Apraxia types 1 and 2 are the most 
common genetic causes of ataxia 
before the age of 20. Friedreich’s 
ataxia as a repeat expansion will not 
be found with Whole Exome 
Sequencing. 

Whole Exome Sequencing  
[44]  

Other Non Genetic 
Disorders    

with Ataxia as a feature    
Multiple Sclerosis MRI Brain/C-spine Cerebrospinal Fluid studies 

(IgG synthesis, oligoclonal 
bands, Myelin Basic Protein)   

Visual Evoked Potential testing, 
Brainstem Auditory Evoked Potential 
testing,, Somatosensory Evoked 
Potential testing   

Paraneoplastic disorders Malignancy workup (CT chest, 
abdomen, pelvis)    
Paraneoplastic antibody testing 
(serum or CSF)   

Parkinson-Plus Syndromes MRI [45]or dopa-PET [46]may be 
helpful 

Certain genetic ataxic 
disorders can be phenocopies 
of MSA (SCA2, 3; CANVAS, 
POLG1 (MIRAS)  

1. Multiple-System Atrophy 
(MSA) 

Diagnosis is clinical[5]   

2. Progressive Supranuclear 
Palsy (PSP)    

3. Parkinson-Dementia-ALS 
(PDALS)    

4. Corticobasalganglionic 
Degeneration (CBGD)    

5. Diffuse Lewy Body 
Disease (DLBD)     
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available for ataxia (https://research.sanfordhealth.org/rare-disease-re 
gistry) or Friedreich’s ataxia (https://www.curefa.org/research/pat 
ient-registry) and to participate in any one of a number of natural his-
tory studies and biomarker studies now running (which can be found 
through https://clinicaltrials.gov/). 

Drugs in the research pipeline may be available for expanded access/ 
compassionate use after a Phase 2 study has demonstrated safety. Phy-
sicians can apply for single-subject compassionate access via the FDA 

website (https://www.fda.gov/drugs/investigational-new-drug-ind-a 
pplication/physicians-how-request-single-patient-expanded-access 
-compassionate-use). 
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Table 3 
Treatment of Acquired or Metabolic Causes of Ataxia.  

Disorder  Agent 

Targeted 
therapy for 
acquired 
disorders 

Wernicke 
encephalopathy/chronic 
alcohol use 

Thiamine, 1500 mg, IV daily x 2 d   

then 250 mg daily x 5 d   
then 100 mg, PO daily  

Immune-mediated Screening and providing 
definitive treatment for 
underlying cancer where possible.  

Paraneoplastic Methylprednisolone, 1000 mg, IV 
x3–5 d   
+ IVIG, plasmapheresis, or 
Rituximab  

Gluten-associated ataxia Gluten-free diet 
Targeted 

therapy for 
inherited 
disorders 

Niemann-Pick type C Miglustat 200 mg TID  

Abetalipoproteinemia Vitamin E, 150 mg/kg/d  
GLUT-1 deficiency Ketogenic diet, avoid fasting  
Cerebrotendinous 
xanthomatosis 

Chenodeoxycholic acid, 250 mg 
TID 

Abbreviations: BID, twice daily; d, day(s); GLUT, glucose transporter; IV, 
intravenous; IVIG, intravenous immunoglobulins; kg, kilograms; mg, milli-
grams; TID, three times per day. 

Table 4 
Symptomatic Therapy for Cerebellar Ataxia (all agents are used off-label).  

Symptom Agent 

Ataxia Riluzole 50 mg po q 12 h  
Amantadine 200 mg po qd  
Ceredist (available only in Japan) 

Episodic Ataxia type 2 4-aminopyridine 5 mg po tid  
Acetazolamide 250–1000 mg po qd in divided 
doses 

Nystagmus and Vestibular 
Dizziness 

Acetazolamide, 4-aminopyridine 3,4- 
diaminopyridine, Baclofen, Clonazepam, 
Gabapentin, Meclizine and similar agents, 
Memantine, Ondansetron, Promethazine, 
Scopolomine transdermal patch, Trihexyphenidyl, 
Valproate, Venlafaxine, Verapamil, Billed cap, 
Sunglasses 

Tremor Clonazepam, Gabapentin, Levetiracetam, 
Primidone, Propranolol, Topiramate, Valproate, 
Zonisamide.  
For resting or rubral tremor—dopamineergic 
agents.  
Botulinim toxin injections and neural stimulation 
have also been used. 

Fatigue Treat sleep disturbance  
Initiate non-fatiguing exercise  
Amantadine  
Modafinil, armodafinil, stimulants  
Energizing anti-depressants  
Careful use of supplements touted to help fatigue 

Non-cerebellar features treated 
according to standard of care 

Symptomatic medication for spasticity, rigidity, 
neuropathic pain.  
Medication for mental health issues (depression, 
anxiety, irritability). 

Abbreviations: mg, milligrams; po, oral; tid, three times per day; qd, daily. 
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