NIEMANN-PICK TYPE C FOR FAMILIES AND FRIENDS

You or someone you know has Niemann-Pick Type C (NPC). It is a rare disorder, so rare that many physicians have little information about it. This may have made it difficult for you to get accurate information about the disease. This summary is written to help you understand more about NPC, recognize some of the signs and symptoms of the disease and learn how it is passed from one generation to the next. Some resources are listed that can be of assistance to both the person with the disease and to the family as they cope with the illness. Current research and thoughts about treatment are provided as well. 

Symptoms of Niemann-Pick Disease Type C

An individual with NPC usually has some obvious symptoms. Almost all persons with NPC have an enlarged spleen and/or liver, which can make the abdomen look enlarged. This may first be noticed in infancy along with jaundice (yellow skin) and it may last up to 2 to 4 months. In some cases, however, enlargement of the spleen and/or liver does not occur for months or years. Enlargement of the spleen and/or liver increases slowly with time. This is caused by abnormal storage or accumulation of fatty material including cholesterol within the cells of the organs. This enlargement does not usually cause major complications.

Neurological problems that worsen with time are a major part of NPC. These can include increased muscle tone, difficulty with muscle co-ordination and difficulty with balance. This results in body movements that are clumsy or awkward. Feet are often positioned more than shoulder width apart, to assist balance by creating a wide base while standing or walking. Speech is usually slow and slurred. Patients are almost always unable to move their eyes up or down completely without moving their head. This is called vertical gaze palsy.

Learning difficulties and loss of intellectual abilities over time are to be expected. A person with NPC may be slow to learn new skills. In a young child there may be a delay in reaching normal developmental milestones. For example s/he may be late in walking, making sounds, or putting words together. An older child may show a decline in abilities at school. Learning can become progressively more difficult. Eventually the child will lose some of the mental skills that s/he once had

.

Other neurological problems that may occur as the disease worsens include tremor or shaking with movement, and seizures. Unfortunately, neurological symptoms are progressive, that is they become worse with time. In the final stages, the patient is frequently bedridden, has little muscle control and is intellectually impaired.

Passing Niemann-Pick Type C to the Next Generation

NPC is an inherited, or genetic, disorder. In order for the disease to be inherited, both parents must be carriers of the altered gene that causes the disease and both parents must pass the affected gene on to their child. All of our genes occur in pairs. To be a carrier means that in every cell, one gene of a specific pair does not function correctly, while the other gene of the pair functions normally. Parents seldom know they are carriers of the disease, typically have no symptoms caused by the presence of a single non-functional gene, and have no control over whether the disease is transmitted to a child.

As noted above, genes are found in pairs within each cell in the body. When a child is conceived, each parent passes just one gene from every pair of genes to the child. The following drawings show the possible results as genes are passed from a couple who are not carriers, and from a couple who are both carriers.
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In this case, neither parent is a carrier of the NPC

gene, so they cannot pass on the NPC gene to

their child.

 

                         

In NPC, both parents carry the NPC gene, together

with a normally functioning gene. They may both pass

the NPC gene to their child.            







   



    






If only one parent (either parent) passes the NPC gene to the child, the child will be a carrier of the disease like the parents. Currently, there are no confirmed health problems associated with being a carrier of NPC.


                    









If neither parent passes on the NPC

gene to the child, that child will not have

the disease and will not be a carrier.




When both parents are carriers for NPC, there is a 1 out of 4 chance (25%) with each pregnancy that both parents will pass the NPC gene to a child, and therefore have a child with NPC. There is a 2 out of 4 chance (50%) that only one parent will pass the NPC gene to the child, making the child a carrier of NPC. There is also a 1 out of 4 chance (25%) that neither parent will pass on the NPC gene to their child, and the child would not be a carrier and would not have the disease.

How is Niemann-Pick Disease, Type C Diagnosed?

In the past, the diagnosis of NPC was dependent upon what the doctor could gather from the patient’s history of symptoms and from a physical examination. If a biopsy was done, cells called “foam cells” or sea blue histiocytes could also be seen in the bone marrow and in the liver. While certain signs, symptoms and biopsy findings can be seen in Niemann-Pick disease, type C, they can also be seen in patients with other disease, as well. If a physician suspects NPC, a laboratory test is available that detects the abnormal cholesterol processing and storage in fibroblasts (skin cells) grown from a small skin sample taken from a person with NPC. Thus, a definite diagnosis of NPC can now be made from a history, physical examination, bone marrow or liver biopsy in some cases, and testing for cholesterol processing and storage in the person’s cells.

NPC can also be detected during a pregnancy (prenatally) if both partners are known to be NPC carriers. Cells can be grown from samples taken from the placenta at around 11 weeks of pregnancy (chorionic villus sampling; CVS) or from the amniotic fluid at 16 to 20 weeks of pregnancy (amniocentesis). The cells are grown in the laboratory, which can take several weeks, and are then tested by cholesterol processing and storage studies or by DNA studies. In order to use DNA studies, which can be more accurate in some cases, testing of the family member who has NPC and of the parents should be done before attempting a pregnancy. It is very time consuming and cannot be completed if started after the pregnancy begins. Parents should carefully consider how they might use information from prenatal testing before attempting to get pregnant. If the unborn baby is found to be affected, the parents may consider ending the pregnancy, or they may choose to continue the pregnancy and use the information to prepare for the birth of a child who will have special needs.

Life Expectancy of a Person with NPC.

It is difficult to predict life expectancy for a person with NPC. The age at which neurological symptoms first occur and the rate that these worsen may be the only clues. By studying past cases of the disease, physicians think that earlier appearance of neurological symptoms predicts that the patient will get worse more quickly. As an example, a child who before one year of age has significant muscle weakness and is very late in reaching developmental milestones (rolling over, sitting up, walking, picking up objects, etc.) may not live to school age. A child who shows no neurological symptoms until after entering school may live into their mid to late teens, with some children surviving into their twenties and later. It is important to remember that there are a few patients who do not follow these trends. For instance, one child whose initial symptoms were observed at the age of two lived to be 28 years old. There are also cases where symptoms do not appear until adulthood. It is therefore quite difficult to predict life span.

What Makes NPC Different from Other Types of Niemann-Pick Disease?

When you are learning about NPC, it is important to remember that NPC is not the same disorder as Niemann-Pick disease types A & B. In types A& B, the main problem in the body is the complete or partial lack of an enzyme called sphingomyelinase. This enzyme breaks down a fatty material called sphingomyelin. When sphingomyelin cannot be broken down, it is stored along with other fats in cells in various organs in the body.  In contrast, cholesterol and glycolipids are the materials being stored in NPC, rather than sphingomyelin. These fats have varied roles in the cell. Cholesterol is normally used to either build the cell, or forms a complex molecule called an ester. In the case of an individual with NPC, there are large amounts of cholesterol that are not used as a building material and also do not form esters. This cholesterol accumulates within the cells throughout the body, but especially in the spleen, the liver and the bone marrow. Unprocessed glycolipids tend to accumulate in the cells in the brain.
In addition to having different underlying causes, NPC is a very different medical condition than NPA or NPB. When reading information in the Internet, in books, in journals or in magazines, be sure to focus on accurate, reliable information about NPC in order to get the most from your reading.
What Can Be Done for the Person with Niemann-Pick Disease Type C?

Currently, there is no known cure for NPC. There is also no standard treatment that has proven to be effective. However, supportive care may include involvement of specialists in gastroenterology, nutrition, physical and/or occupational therapy, learning and others. Standard medications used to treat seizures, cataplexy (sudden loss of muscle strength), dystonia (abnormal movements or postures due to ongoing muscle contractions) and spasticity (continuous contraction of certain muscles) can be used in NPC patients. As patients develop difficulty with swallowing, food may need to be softened or thickened, and eventually, parents will need to consider placement of a gastrostomy (feeding) tube. 
Many supplemental therapies are available which may seem to be of benefit, but which are at best, unproven and at worst, may be dangerous for patients with this disease It is always important to talk to your primary care provider or specialist before starting a new medication or therapy. 

Research is underway with the hope of revealing the underlying defect in NPC, finding a treatment and ultimately finding a cure. For example, a clinical trial of miglustat (trade name Zavesca) is being done in the United States and Great Britain. This medication is a glucosylceramide synthase inhibitor, which means that it blocks one of the metabolic steps that leads to the build up of fats in cells. It has been shown to decrease build up of these glycolipids in cells, but it is not yet know if this will affect the timing of the gradual changes that occur in NPC. Some researchers are also studying the way cholesterol and other fats are moved through cells in order to find ways to reduce storage of cholesterol, while others are looking at the effect of giving a neurosteroid (a special type of hormone that effects brain and other nerve cells) supplement to delay onset of symptoms.
Resources

For persons with NPC and their families, there are several resources that can be of assistance. One resource is the wealth of information and insight found in parents who have lived or are living through a child’s gradual decline. Special not-for-profit groups bring those families into contact with one another when requested. They also provide other services designed to assist families in coping with the disease and they promote research into these rare diseases. Two of these associations are listed below.

National Niemann-Pick Disease Foundation

Nadine Hill (Director)

415 Madison Avenue

Post Office Box 49

  Fort Atkinson, WI  53538-0049 USA

Tel. 920-563-0930

E-mail :  nnpdf@idcnet.com
Web site http://www.nnpdf.org
Please visit this site for a list of other international organizations.

Cate Walsh Vockley, MS, CGC

Senior Genetic Counselor, Children’s Hospital of Pittsburgh

National Coordinator for Education, Referral and Advocacy

National Niemann-Pick Disease Foundation

3705 Fifth Avenue

Pittsburgh, PA 15238

412-692-7349

catherine.walshvockley@chp.edu
Niemann-Pick Disease Group (UK)

Kingslaw House

East Wemyss

Fife KY1 4RS

UK

Tel/Fax 01592 580672

E-mail: niemann-pick@zetnet.co.uk
Jackie Imrie, NP

Niemann-Pick Support Nurse

Willink Biochemical Genetics Unit

Royal Manchester Children’s Hospital

Hospital Road

Manchester

M27 4HA

Tel/Fax/24h help-line-0161 922 2414

E-mail: Jackie.Imrie@CMMC.nhs.uk 
You may also find it beneficial to contact a local genetic counselor or social worker to learn of services in your area that may be of help. You can ask your local doctor to arrange a meeting with a social worker, or contact your local hospital or health department for such help. The genetic counselor or social worker has a wealth of information and can help you to arrange for special services such as health care, physical therapy and hospice care, as needed.
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