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CONDITION

Norrbottnian gaucher disease

Norrbottnian gaucher disease is an inherited form of Gaucher type 3 that affects the
organs, bones, blood, and nervous system.

WHATITIS
Inherited chronic neuronopathic Gaucher condition

BODY SYSTEM
Nervous system, blood, bones, liver, and spleen

MAIN SYMPTOMS
Enlarged organs, abnormal eye movements, bone pain, seizures

WHAT CAUSES IT
Inherited GBA1 gene changes

HOW IT IS DIAGNOSED
Enzyme activity testing and GBA1 genetic testing

MAIN TREATMENT
Enzyme replacement and supportive care

CAN IT BE CURED?
No - treatment controls but does not remove it

IS IT AN EMERGENCY?
Sometimes - prolonged seizure, severe bleeding, or breathing trouble

LONG-TERM OUTLOOK
Lifelong; neurological changes may progress despite treatment

Overview

Norrbottnian gaucher disease is a form of Gaucher type 3, also called chronic neuronopathic
Gaucher disease. "Neuronopathic" means that it affects the brain and nervous system as well
as other parts of the body.

The condition was first described in families from Norrbotten in northern Sweden. It is related
to a genetic change that became more common in that population through a founder effect. A
founder effect happens when a gene variant is passed down within a relatively small or
historically isolated population. The same or similar form can occur in people without Swedish
ancestry.

Gaucher conditions affect an enzyme called glucocerebrosidase. Enzymes are proteins that
help cells carry out chemical processes. When glucocerebrosidase does not work well, fatty
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substances build up inside certain immune cells. These enlarged cells are called Gaucher cells.

Gaucher cells can collect in the spleen, liver, bone marrow, and bones. In type 3, the nervous
system is also affected. This makes Norrbottnian Gaucher more complex than Gaucher type 1,
which does not usually cause primary neurological symptoms.

Itis alifelong condition. Treatment can greatly improve enlargement of the liver and spleen,
low blood counts, and some bone problems. Current enzyme treatment does not reach the
brain in meaningful amounts, so it may not stop neurological changes.

Symptoms

Symptoms often begin during childhood, but their timing and severity are not identical in every
person. Some problems develop slowly and may be noticed only during specialist
examinations.

A characteristic early feature is difficulty moving the eyes quickly from side to side. These
rapid eye movements are called saccades. A child may turn their head instead of shifting their
eyes, or may have trouble following fast-moving objects. Up-and-down eye movements can
also become affected.

Other neurological symptoms may include:

The spleen and liver may become enlarged. An enlarged spleen can lower the number of blood
cells by trapping or removing them too quickly. Low red blood cells can cause tiredness,
weakness, or shortness of breath. Low platelets can lead to easy bruising, nosebleeds, or
bleeding that takes longer to stop.

Bone involvement can cause deep bone pain, reduced bone strength, fractures, or damage to a
joint. Some people have severe episodes of bone pain called bone crises. Growth and puberty
may be delayed in children with poorly controlled disease.

Not everyone develops every symptom. The neurological course can be slow in some people
and more limiting in others.

- Poor balance, clumsiness, or an unsteady walk

- Muscle stiffness or unusual muscle movements
- Tremor or brief muscle jerks called myoclonus

- Seizures

- Speech or swallowing difficulties

- Changes in learning, attention, or thinking
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Causes andrisk factors

Norrbottnian Gaucher is caused by disease-causing changes in both copies of the GBAL gene.
This gene provides instructions for making glucocerebrosidase.

The condition follows an autosomal recessive inheritance pattern. This means a person usually
inherits one altered gene copy from each parent. Parents who each carry one altered copy
generally do not have Gaucher symptoms.

When both parents are carriers, each pregnancy has:

These chances start again with every pregnancy. They do not change according to the sex of
the child or what happened in an earlier pregnancy.

A particular GBA1 variant historically associated with the Norrbottnian form is often called
L444P in older medical reports. It may be written as p.Leu483Pro under current naming
systems. Genetic reports need careful interpretation because the GBA1 gene has a nearby,
highly similar pseudogene that can complicate testing.

Lifestyle, diet, parenting, infection, and environmental exposure do not cause this inherited
condition.

- Alin4chance of a child inheriting the condition
- Alin 2 chance of a child being an unaffected carrier

- Alin4chance of a child inheriting neither altered copy

Diagnosis

Diagnosis usually combines symptoms, examination findings, enzyme testing, and genetic
testing. An eye movement examination is especially important when type 3 Gaucher is
suspected.

The diagnosis is confirmed by showing low glucocerebrosidase activity in white blood cells or
another validated cell sample. Molecular genetic testing is then used to identify
disease-causing variants in both copies of GBA1 . A screening result from a dried blood spot
may need confirmation using a more specific sample and laboratory method.

Blood tests may show anaemia, low platelets, or signs of liver involvement. Biomarkers such as
glucosylsphingosine can help support the diagnosis and monitor the condition, but they do not
replace enzyme and genetic confirmation.

Further assessment may include:
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Testing relatives may identify other affected family members or carriers. Genetic counselling
can explain inheritance, testing choices, and what a result may mean for the wider family.

- MRl scans to measure the liver and spleen or assess bones

- Bone density testing

- Neurological, developmental, hearing, and eye movement assessments
- Anelectroencephalogram, or EEG, if seizures are suspected

- Heart and lung tests when symptoms or the person's subtype make these relevant

Treatment and management

Care is usually coordinated by a specialist metabolic team. Neurology, haematology, bone, eye,
rehabilitation, and genetic services may also be involved.

Enzyme replacement therapy, or ERT, supplies a manufactured form of the missing enzyme
through regular intravenous infusions. It can reduce liver and spleen enlargement, improve
blood counts, and lower the risk of some bone complications. Response is monitored through
symptoms, growth, blood tests, organ measurements, and bone assessments.

ERT does not cross the blood-brain barrier in useful amounts. The blood-brain barrieris a
protective boundary between the bloodstream and brain. As a result, ERT does not reliably
prevent or reverse abnormal eye movements, seizures, or other neurological features.

Supportive treatment is matched to the problems present. It may include anti-seizure
medicines, pain management, physical or occupational therapy, speech and swallowing
support, and nutritional help. Mobility aids or educational support can help a person remain
active and independent.

Oral substrate reduction medicines decrease production of the fatty substance that
accumulates in Gaucher cells. Available medicines have specific approvals and limitations.
They are not established treatments for the neurological features of type 3 and are not
interchangeable with ERT.

Bone marrow or stem cell transplantation was used historically in some people with the
Norrbottnian form. It carries substantial risks and is now rarely considered for Gaucher
treatment. It also cannot be expected to reverse established neurological damage.

Gene-based and brain-targeted treatments are under study, but they are not currently routine
cures.
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Complications

Possible complications reflect the condition's effects on the nervous system, blood, bones,
and internal organs.

Neurological problems may gradually affect walking, coordination, communication, swallowing,
or day-to-day activities. Seizures can become difficult to control in some people. Swallowing
problems may allow food or liquid to enter the lungs, leading to aspiration and chest infections.

Long-term bone complications can include reduced bone density, fractures, chronic pain, and
osteonecrosis. Osteonecrosis means that part of a bone loses its blood supply and becomes
damaged, often near a major joint.

A very enlarged spleen can worsen low blood counts and cause abdominal discomfort. Severe
bleeding or rupture of the spleen is uncommon but requires urgent care. Removing the spleen
is generally avoided unless there is a compelling reason, because it increases infection risk and
may contribute to other Gaucher complications.

Liver scarring and lung or heart complications can occur, although they are not present in
everyone. Regular monitoring aims to find treatable changes before they cause major
symptoms.

Prevention

Norrbottnian Gaucher cannot be prevented through lifestyle changes because it is inherited.

Carrier testing and genetic counselling can help people understand the chance of passing on a
GBAI1 variant. Reproductive options may include testing during pregnancy or testing embryos
created through in vitro fertilisation. These are personal choices, and availability differs by
country.

Early diagnosis and treatment cannot remove the genetic cause, but they may prevent or
reduce some blood, organ, and bone complications.

Living with it and what to expect

Norrbottnian Gaucher needs lifelong specialist follow-up. Monitoring is used to assess blood
counts, liver and spleen size, growth, nutrition, bone health, movement, eye function, learning,
seizures, and swallowing.

The blood and organ features often improve with ERT. Bone recovery can take longer, and
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existing joint or bone damage may not fully reverse. Neurological changes may continue even
when blood tests and organ size have improved.

Some people have slowly progressive neurological symptoms and live well into adulthood.
Others need increasing support with mobility, communication, seizures, or daily activities. The
course cannot be predicted precisely from the name of the condition or from one genetic
result.

School or work adjustments may be useful for fatigue, infusions, movement difficulties, or
learning needs. Infusion schedules can also affect travel and family routines. Home infusion
may be available in some health systems after a person is medically stable and appropriately
assessed.

Routine appointments remain important even when symptoms seem unchanged. New
seizures, increasing falls, coughing during meals, worsening pain, or reduced stamina should be
discussed promptly rather than waiting for the next scheduled review.

When to get medical help

Arrange a routine or prompt medical review for new bruising, increasing tiredness, bone pain,
falls, changes in walking, new learning difficulties, or possible seizure activity. Coughing or
choking with food and drink also needs assessment because it may signal a swallowing
problem.

Seek urgent medical help for:

Call emergency services for a seizure lasting five minutes or longer, repeated seizures without
recovery, severe difficulty breathing, loss of consciousness, major bleeding, or sudden severe
abdominal pain with faintness. Follow an existing emergency seizure plan if one has been
provided.

- Afirst seizure or a clear change in a known seizure pattern

- Bleeding that does not stop with firm pressure

- Sudden severe bone or joint pain

- Repeated choking, fever after aspiration, or worsening breathing symptoms

- Severe abdominal pain, especially after an injury

Common questions
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Is Norrbottnian Gaucher the same as Gaucher type 3?7

Itis a historically recognised form of Gaucher type 3, first described in northern Sweden. Type
3includes other genetic and clinical patterns, so the terms are related but not always identical.

Can Norrbottnian Gaucher be cured?

There is currently no established cure. ERT can control many problems involving the blood,
spleen, liver, and bones, but it does not correct the inherited gene change or reliably treat the
brain.

Does it always affect the brain?

Norrbottnian Gaucher is classed as neuronopathic because neurological involvement is part of
the condition. Abnormal eye movements may be the earliest or most noticeable sign. The
extent and speed of other neurological changes differ between people.

Can my children inherit it?

A child must usually inherit an altered GBA1 copy from both parents to have the condition. If
you have Norrbottnian Gaucher, your children will inherit at least one altered copy, but their
other parent's carrier status affects whether they could inherit the condition.

How is it different from Gaucher type 1?

Both forms can enlarge the liver and spleen and affect blood counts and bones. Type 3 also
causes primary neurological features, especially abnormal eye movements and, in some
people, seizures or movement problems.

Will enzyme replacement stop the condition getting worse?

ERT often improves or stabilises organ, blood, growth, and bone features. It does not enter the
brain effectively, so neurological symptoms may still progress. Regular neurological follow-up
remains necessary even when the rest of the condition is well controlled.
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