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INTRODUCTION

In the early 1860s, German neurologist Nicholaus Friedreich published the first description of a mysterious disease marked by a gradual loss of coordination and progressive nerve degeneration.  A major step toward understanding the disease was made in 1975, when MDA included Friedreich’s ataxia (FRDA) among the 40 neuromuscular diseases in its program.  Since then, MDA has been a major sponsor of FRDA research and a vital source of services to people affected by the disorder.  Through MDA, people with FRDA receive medical examinations, rehabilitative care and help with the purchase of orthopedic devices.

Perhaps even more important, MDA-funded researchers have finally discovered the genetic basis for FRDA and are beginning to learn how the gene defect causes the disease.  While it’s still too early to speak of a cure, insights from this important research have shed light on possible avenues to treatment.  Some recent milestones include:

1988:  MDA-funded researcher Susan Chamberlain and colleagues localize the gene for Friedreich’s ataxia to chromosome 9.  This discovery represents the first step in the search for the genetic basis of FRDA.

1996:  An international team of scientists, led by MDA-funded researcher Massimo Pandolfo, announces the discovery of the gene for Friedreich’s ataxia.  This discovery simultaneously illuminates the genetic cause of the disease, accelerates research into a fuller understanding of the disease process and allows accurate genetic testing for diagnosis.

1997:  Researchers demonstrate the frataxin, the protein produced by the FRDA gene, is part of the cellular energy structures known as mitochondria.  Targeting these structures for therapy becomes a priority.

MDA remains committed to its programs of research and services to benefit those with FRDA.

QUESTIONS AND ANSWERS

· What is Friedreich’s ataxia?

Friedreich’s ataxia is an inherited (genetic), progressive disorder of the nervous system that affects balance, coordination, movement and sensation.  “Ataxia” means a loss of coordination and is usually the earliest and most prominent characteristic of the disease.  Increasing impairment of balance and movement eventually lead to the loss of the ability to walk.  FRDA also causes cardiac disease in most people who have it.  Friedreich’s is the most common inherited type of ataxia.

· Who gets Friedreich’s ataxia?

FRDA affects approximately two out of every 100,000 people, or about 5,000 people in the United States.  Males and females are equally affected.  FRDA is slightly more common among French Canadians.  The first symptoms of FRDA usually occur before age 20, but occasionally, onset can be as late as the 50s.

FRDA is an inherited disease and, therefore, can’t be spread from person to person like an infectious disease.

· How is Friedreich’s ataxia inherited?

FRDA is due to defects in a gene on chromosome 9 that carries the “recipe” or “code” for a cellular protein known as frataxin.  The defects keep the affected cells from making a normal amount of frataxin.

Every person has two copies of the frataxin gene, one inherited from each parent.  A person with one defective gene copy will not develop FRDA but is instead a “carrier” of the disease gene, who can then pass it on to his or her children.  A person who inherits two defective frataxin genes will develop FRDA.  The disorder is said to be “recessive” because it shows this pattern of inheritance.  In a recessive disease, it’s necessary for both parents to be carriers in order to have a child who has the disease.

When both parents are FRDA carriers, they have a one-in-four chance in each pregnancy of conceiving a child who will develop the disease.  The chances for each successive pregnancy aren’t affected by the results of earlier ones.  Boys and girls have equal chances of inheriting FRDA.

· How do genetic defects cause Friedreich’s ataxia?

Recent research has revealed that the probable role of the frataxin protein in cells is to regulate the amount of iron located in the cells’ mitochondria, tiny energy-producing units found inside the cells (see illustration, below).

Without frataxin, iron builds up in the mitochondria and damages them.  The resulting cellular “energy shortage” can kill the cell.

In FRDA, some of the cells in the nervous system degenerate over time.  The cells most affected are those that transmit sensory and movement signals via long fibers.  The fibers run between the central nervous system (the brain and spinal cord) and the rest of the body.

Cells in the heart and pancreas are also affected in this disorder.

Some of these cells probably die because of the direct effects of the loss of frataxin; others may die because of secondary effects.  Current MDA-supported research is working on sorting this out, with an eye to treatment possibilities.
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Motor never cells control muscle movement throughout the body via their long fibers, which transmit signals between the brain and spinal cord and the muscles.  These fibers degenerate in Friedreich’s ataxia, perhaps because their mitochondria can’t regulate iron properly.

Cells in the body’s sensory system (sensory nerve cells) also have fibers, and these too are lost in Friedreich’s ataxia.


· What is wrong with the frataxin gene in a person with Friedreich’s ataxia?

The most common flaw (mutation) in the frataxin gene that leads to FRDA is known as a “triplet repeat.”  In this type of mutation, a section of DNA is repeated over and over again, from as many as 100 to more than 1,000 times.  The presence of this extra bit of genetic material interferes with the normal production of frataxin protein.  Research has shown that the number of repeat units varies among people with FRDA, and even among tissues in the same person.

A second type of gene flaw, called a “point mutation,” is much less common.  In this type of mutation, a very small amount of DNA is altered.  FRDA occurs when a person inherits two triplet repeats or a point mutation and a triplet repeat.  Theoretically, two point mutations could also lead to the disorder, but this combination hasn’t been seen in people with the disease.

Recent research indicates that people with smaller numbers of repeats generally have later disease onset, slower progression and less severe heart problems.  However, there is too much variability in the course of the disease among people with similar numbers of repeats to allow predictions about disease severity from this factor alone.

· What are the first symptoms of Friedreich’s ataxia?
The most common early symptoms involve trouble with balance and coordination.  A person with FRDA may have difficulty walking or running, may appear clumsy and may have difficulty negotiating doorways or corners.  Lack of control may also affect the arms and hands early on and interfere with hand-eye coordination.  Skin sensations may be decreased as well.

Most people with FRDA develop speech difficulties, called “dysarthria,” early in their disease.  A person with FRDA may have trouble coordinating precise movements of the lips and tongue, leading to speech that is slower or more difficult to understand.  FRDA doesn’t affect the thinking and feeling portions of the brain, and speech difficulties don’t indicate any loss of mental abilities.

Cardiac (heart) disease and scoliosis (curvature of the spine) may occur early and generally worsen over time.

· How is Friedreich’s ataxia diagnosed?
Diagnosis of FRDA begins with a careful medical history and physical exam.  A neurological exam is performed, in which balance, sensation, reflexes and strength are tested.  People with FRDA usually have decreased reflexes in their lower limbs and, sometimes, in their upper limbs.  Strength is usually normal early on.  The ability to sense light touch or vibration may be decreased.

Two electrical tests are often used as part of the diagnostic process.  In a nerve conduction velocity test, small needles are inserted below the skin to determine the strength and speed of electrical impulses traveling along the nerves (bundles of nerve fibers).  In FRDA, the strength of these signals is abnormal.

An electromyogram (EMG) uses a similar procedure to test the electrical responses of muscle at rest and during contraction.  Characteristic EMG changes are seen in FRDA.

Since the discovery of the frataxin gene, genetic testing has become the most accurate way to diagnose FRDA (see “Genetic Testing”).  The genetic test examines DNA from a blood sample to look for the triplet repeats or point mutations associated with FRDA.

· Is there a cure for Friedreich’s ataxia?

At this point, there’s no cure and no way known to slow the progression of the disease.  MDA is currently funding a wide range of investigations to more fully understand the role of frataxin and its effects in cells.  It’s likely that this research will lead to the development of treatments that can partially make up for the loss of frataxin, and in this way slow down or halt the degenerative process.

· How is a person affected by Friedreich’s ataxia as the disease progresses?

FRDA progresses at different rates in different people.  This makes predicting the course of the disease in any particular person especially difficult.  Even siblings with FRDA may progress at very different rates.  For this reason, remember that the information presented here on the usual course of the disease only represents the average.  Some people will have a very mild disease course, while others may be more severely affected.

Through your MDA clinic, FRDA can be treated by a coordinated team approach, in which all of the medical and social professionals work together to develop a treatment plan.

Loss of balance and coordination will usually require a person with FRDA to use mobility aids such as braces, a cane or a walker within a decade of the diagnosis.  A wheelchair is often needed for mobility several years afterward.  Progressive weakness of the lower limbs can compound the problems caused by loss of coordination.

Some people with FRDA develop extremely high arches (“pes cavus”) and other foot deformities as a result of uneven muscle weakening.  Without regular stretching, the involved muscles may become permanently shortened (a condition called “contracture”), which can be painful.  Muscle stiffness, spasms and cramps may also cause pain.

These problems are addressed by a physiatrist or physical therapist, who can offer advice on choosing the right mobility aids and develop a physical therapy program to minimize contractures and maintain strength.  Regular stretching and exercise are usually an important part of the program.  Surgical correction of foot deformities and contractures is possible.  Painful muscle tightening can usually be controlled with medication.

Loss of coordination in the upper limbs occurs later in the disease and is more variable in its severity.  It may interfere with activities of daily living, such as writing, eating and dressing.  Some people with FRDA experience loss of muscle bulk (wasting), especially in the small muscles of the hands.  Arm weakness is usually not a significant problem until late in the disease.  An occupational 
therapist helps determine the appropriate devices and strategies to make the most of remaining abilities and to improve function in the activities of daily living.

Curvature of the spine (scoliosis) occurs in some people with FRDA.  Scoliosis can impair the ability to breathe fully, can be painful and may affect self-image.  Mild scoliosis is sometimes treated with a brace fitted around the chest and abdomen.  More severe scoliosis can be corrected by surgery.

· What about speech and swallowing problems?

Dysarthia affects almost all people with FRDA either early or later on in the disease.  Some of the same nerve pathways involved in speech production also control swallowing, and swallowing difficulties (“dysphagia”) are common later in FRDA.  Dysphagia can cause food to enter the airways, increasing the possibility of pneumonia.  It can also make it more difficult to obtain adequate nutrition and can lead to choking on food.

A speech-language pathologist or speech therapist can help the person with FRDA learn compensatory techniques for both speech and swallowing.  A dietician or nutritionist advises on meals and preparation techniques that make food easier to swallow and increase nutritional content.  Family members should be trained in performing the Heimlich maneuver (a technique for dislodging food from the airways) before dysphagia becomes a problem.

· How does Friedreich’s ataxia affect the heart?

Heart disease is one of the most significant complications of FRDA.  Ninety percent of people with FRDA develop cardiac disease, either cardiomyopathy (heart muscle disease) or arrhythmia (affecting the electrical pacing system that controls heart rate and rhythm).  These problems may be life threatening if untreated.  For this reason, a cardiologist familiar with FRDA is a critical part of the care team.

The most common type of heart problem is “left ventricular hypertrophy,” in which the muscular wall of the left ventricle (the main pumping chamber of the heart) becomes thickened.  Types of arrhythmias include a slowing of the heart rate (“bradycardia”) and rapid heart rate (“tachycardia”).  Symptoms of cardiac disease may include shortness of breath, dizziness, fainting and chest pain.  The good news is that effective treatments are available.  Treatment depends on the type of problem and may include drug therapy or implantation of a pacemaker.

· Are there other physical problems with FRDA?

About 10 percent of people with FRDA develop diabetes mellitus – an inability to control the level of sugar in the blood.  Diabetes can usually be successfully controlled through diet and monitoring of blood sugar levels, with insulin administration if needed.  Diabetes may cause pain or abnormal sensation in the extremities.  Medications are available to help control these symptoms.

Partial deafness and loss of visual acuity occur in a small proportion of people with FRDA.  Hearing aids can be used if hearing loss isn’t too severe.

FRDA doesn’t affect the parts of the brain responsible for thinking and feeling.  Reasoning, memory and emotion are all normal in people with FRDA.

· How does Friedreich’s ataxia affect life span?

As with other aspects of the disease, the effect of FRDA on life span varies from person to person.  On average, people with FRDA live for three or four decades after their diagnosis.  People with milder disease and later age of onset often live even longer.  Heart disease has the most significant impact on life span.  In the last two decades, the recognition and treatment of cardiac disease in FRDA has allowed many people to live longer than in the past
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THE NERVOUS SYSTEM

In Friedreich’s ataxia, nerve fibers carrying signals between the brain and spinal cord and the rest of the body degenerate.

(“Nerves” are simply bundles of these fibers running along a “cable” together.)  Their loss leads to lack of coordination and difficulty moving parts of the body, including the parts involved in speech and swallowing.  Nerves that transmit signals having to do with vision and hearing can be lost, leading to difficulties with these functions.  Loss of cells in the heart and pancreas (not shown) can lead to heart problems and diabetes, respectively.

Physical therapy, mobility aids and other practical interventions can minimize the effects, but altering the course of the disease awaits further research.



GENETIC TESTING
· What is the genetic test for FRDA?

A genetic test, also called a DNA test, is a particular kind of laboratory test.  The genetic test for FRDA uses a small blood sample to determine whether the chromosomes of the person being tested contain the triplet repeat mutation in the frataxin gene, the one responsible for FRDA.  Point mutations are harder to detect, but this kind of testing can also be done in some laboratories.  The tests are ordered by your doctor and done in a specially equipped lab.
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· What do the test results mean? 

Test results are usually interpreted for you by a genetic counselor, who can explain what the results mean and answer questions.  In almost all cases, the test results can definitely determine whether or not FRDA is the correct diagnosis.  While the test can determine the number of triplet repeat units present, these results can’t be used to predict the disease course.

· Can other family members be tested?

Yes.  Other family members can be tested to see whether they are carriers or whether they’re likely to develop FRDA.  Prenatal testing is also available.  In some centers, there are policies against testing minor children for genetic conditions.

MDA IS READY TO HELP

If your physician suspects that you or your child may have Friedreich’s ataxia or another neuromuscular disease, call your local MDA office immediately to arrange for an appointment at the nearest MDA clinic.

A skilled neurologist at one of the MDA’s 230 hospital-affiliated clinics nationwide can then confirm your doctor’s initial diagnosis.  Accurate diagnosis of FRDA is important, because it can sometimes be confused with other neuromuscular diseases.  Registering with your local MDA office makes it possible for you to receive a wide variety of services, ranging form medical care to publications to recreational outings.

For a detailed description of MDA services, please contact your local MDA office and request a copy of the pamphlet “ MDA Services for the Individual, Family and Community.”  Additional resources are available at MDA’s web site.  Here you’ll find a wide variety of MDA publications, including the latest research news and helpful articles about living with neuromuscular disease.  You can search the site with an easy-to-use query form.  In our “Ask the Experts” forum, you can pose a question to a nationwide panel of experts, and read previous responses.  The MDA web site is www.mdausa.org.
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