Neurodegeneration with Brain Iron Accumulation (NBIA): A Patient Guide

What is NBIA?

Neurodegeneration with Brain Iron Accumulation (NBIA) is a group of rare, inherited
neurological disorders characterized by excessive iron accumulation in specific areas of the
brain, particularly the basal ganglia. This abnormal iron buildup leads to progressive
damage to the nervous system, affecting movement, speech, cognition, and other functions.

NBIA disorders are classified into different subtypes based on the specific gene mutations
involved. The most common subtype is Pantothenate Kinase-Associated Neurodegeneration
(PKAN), caused by mutations in the PANK2 gene. Other forms include PLA2G6-Associated
Neurodegeneration (PLAN), Beta-Propeller Protein-Associated Neurodegeneration (BPAN),
and Mitochondrial Membrane Protein-Associated Neurodegeneration (MPAN).

Causes of NBIA

NBIA is a genetic disorder, meaning it is caused by mutations in specific genes that regulate
brain function and iron metabolism. To date, ten genes have been associated with different
forms of NBIA, each leading to a distinct subtype. Some NBIA disorders are inherited in an
autosomal recessive manner, requiring two copies of a mutated gene, while others may
follow autosomal dominant or X-linked patterns.

Symptoms of NBIA

NBIA symptoms vary depending on the subtype and the age of onset, but common signs
include:

- Movement Disorders:
- Dystonia (involuntary muscle contractions)
- Spasticity (stiff and tight muscles)
- Parkinsonism (tremors, rigidity, and slowness of movement)
- Ataxia (loss of coordination and balance)

- Speech and Swallowing Difficulties:
- Slurred or slow speech (dysarthria)
- Difficulty swallowing (dysphagia)

- Cognitive and Psychiatric Symptoms:
- Progressive cognitive decline (dementia)
- Behavioral and mood changes

- Other Symptoms:
- Seizures
- Vision problems



- Muscle weakness

The progression and severity of symptoms can vary widely. Some forms of NBIA begin in
early childhood, while others may not appear until adulthood.

How is NBIA Diagnosed?

Diagnosing NBIA involves a combination of clinical assessments, imaging studies, and
genetic testing.

1. Clinical Evaluation: A neurologist will conduct a thorough medical history and physical
examination to assess the presence of movement disorders, cognitive impairment, and
other neurological symptoms.

2. Magnetic Resonance Imaging (MRI): Brain MRI is a crucial diagnostic tool for detecting
iron accumulation in the basal ganglia. A characteristic pattern known as the 'eye-of-the-
tiger' sign, seen in PKAN, is one of the hallmark MRI findings. Other imaging features, such
as iron-sensitive sequences (SWI, T2*), help differentiate between NBIA subtypes.




3. Genetic Testing: Genetic testing is the definitive method for confirming an NBIA
diagnosis. This involves sequencing specific genes, such as PANK2, PLA2G6, C190rf12,
WDR45, and others, to identify mutations responsible for the disease. Genetic counseling is
recommended for affected families to understand inheritance patterns and reproductive
risks.

Differential Diagnosis: Conditions That Mimic NBIA

Several other neurological conditions may present with symptoms similar to NBIA, making
differential diagnosis crucial. These include:

- Wilson’s Disease: A disorder of copper metabolism that also affects the basal ganglia.

- Mitochondrial Disorders: Conditions that cause neurological and muscular symptoms.
- Parkinson’s Disease and Atypical Parkinsonism: Some forms of parkinsonism have
overlapping features with NBIA.

- Lysosomal Storage Disorders: These genetic conditions lead to neurodegeneration and
may involve iron accumulation.

Blood Tests and Laboratory Workup for NBIA

While NBIA is primarily diagnosed through imaging and genetic testing, certain blood tests
may help rule out other conditions:

- Complete Blood Count (CBC): To evaluate general health and detect anemia.
- Serum Iron, Ferritin, and Transferrin Saturation: To assess iron metabolism.
- Serum Ceruloplasmin and Copper Levels: To rule out Wilson’s disease.
- Metabolic Screening: To exclude mitochondrial or metabolic disorders.

Treatment and Management of NBIA

Currently, there is no cure for NBIA. Treatment focuses on managing symptoms and
improving the patient’s quality of life.

1. Medications for Symptom Control:

- Dystonia and Spasticity: Anticholinergic medications, benzodiazepines, and baclofen
(oral or intrathecal)

- Parkinsonism: Dopaminergic therapy (though it may have limited benefits)

- Seizures: Standard antiepileptic drugs

2. Supportive Therapies:
- Physical Therapy: Helps maintain mobility and prevent joint contractures.
- Occupational Therapy: Assists with activities of daily living.
- Speech Therapy: Helps with communication and swallowing difficulties.

3. Investigational Treatments:
- Iron Chelation Therapy: Deferiprone is being studied as a potential treatment to reduce
iron accumulation in the brain.



- Gene Therapy: Experimental treatments are being developed for specific NBIA subtypes.
- Deep Brain Stimulation (DBS): In some cases, DBS may help alleviate dystonia.

Living with NBIA

Living with NBIA can be challenging for both patients and caregivers. Accessing medical
care, therapy, and support groups can help manage the condition more effectively. It's
important to:

- Work with a team of specialists, including neurologists, geneticists, and physical
therapists.

- Consider adaptive devices for mobility and communication.

- Join NBIA patient advocacy groups for resources and emotional support.

Resources for Patients and Families

- NBIA Disorders Association: [www.nbiadisorders.org](https://www.nbiadisorders.org)
- National Institute of Neurological Disorders and Stroke (NINDS):

[www.ninds.nih.gov] (https://www.ninds.nih.gov)

- Rare Disease Networks: [www.rarediseases.org](https://www.rarediseases.org)



