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Introduction

This booklet is provided to offer guidance and understanding to adults
who may suspect hereditary amyloidosis. While this booklet provides
some general information about amyloidosis, it centers on the heredi-
tary form which is known scientifically as familial. Referring to it as fa-
milial may be new to you, but we believe it is important for patients to
be familiar with the medical world’s language to better understand the
terms that are used by our physicians. Familial amyloidosis is not the
most common form of the disease and all the more reason why we feel
this booklet is necessary.

What is amyloidosis?

Amyloidosis is a group of diseases, all of which have deposits of amy-
loid fibrils in tissues. Systemic amyloidosis has been classified into
three major types that are very different from each other. Two of the
three types of systemic amyloidosis are AL (sometimes referred to as
primary) and AA (sometimes referred to as secondary). This booklet
concentrates on the third type, which is hereditary, or, AF, the amyloid
of the familial type (also sometimes referred to as FA or FAP).

What is AF amyloidosis?

AF is a disease caused by inheriting a gene mutation that produces an
amyloidogenic protein. This protein can be deposited in an abnormal
form in the body’s tissues and organs, creating amyloid fibrils (fibril
means threadlike fiber or filament). The term amyloid means “starch-
like” and amyloid is not soluble. The effect is that if the amyloid fibrils
build up, then this can compromise tissue or organ function. Although
you are born with a gene mutation, amyloid deposits don’t normally oc-
cur until adulthood.

There are 2 main classifications of AF: TTR and non-TTR. There are
over 120 different variations of combined TTR and non-TTR amyloido-
sis, and more will be discovered as research continues. Each family
with AF has its own pattern of organ involvement, onset and associated
symptoms. Since these variations affect individuals differently, it is im-
portant to establish which variation you have in order to identify a treat-
ment plan that is tailored for your type of amyloidosis.



Defining ATTR Amyloidosis

Since systemic amyloidoses are referred to with a capital A (for amy-
loid) followed by an abbreviation for the fibril protein, ATTR amyloidosis
stands for the transport protein transthyretin (TTR); so these diseases
are often designated with the acronym ATTR.

In most medical texts, transthyretin (formerly called prealbumin) is de-
fined as a normal protein in the blood. In simpler terms, transthyretin
helps to move the thyroid hormone and vitamin A in your body. Genetic
information for TTR is encoded by a single gene on chromosome 18.
TTR is mainly manufactured in the liver; however a smaller portion also
comes from the choroid plexus of the brain. Mutations of this TTR pro-
tein cause AF.

The most common TTR variants in the United States are: Val30Met
(this is considered to be the most common worldwide); Thr60Ala;
Leu58His; and Ser77Tyr. Another particular mutation, Vall122lle, is
seen predominantly in the African-American population and may be
associated with the propensity for cardiomyopathy.

The majority of AF variations are TTR related. The other AF variations
are defined in this publication as “non-TTR.”

Defining Non-TTR Amyloidosis

These diseases are considered even more rare than the ATTR varia-
tions.

Non-TTR amyloidoses consists of other proteins which, when mutated,
can cause certain symptoms. These proteins include Apo lipoprotein
Al, Apo lipoprotein All, Gelsolin, Fibrinogen, Cystatin C, and Lysozyme.

What symptoms occur with AF?

The most common ATTR symptoms are associated with nerve or car-
diac involvement. The gastrointestinal tract, eye, kidney, and carpal
ligament (also known as carpal tunnel syndrome) can also be affected.

Non-TTR symptoms can vary with each mutation, some involving the
kidneys, liver, and/or ear. Some mutations have symptoms that involve
the brain or the eye.

Each individual can present with varied clinical symptoms. The symp-
toms, as well as the prognosis, depend on the tissue and organ(s) af-



fected by the amyloid deposits. Although AF may cause serious com-
plications for some individuals, there are carriers of AF that may not
show symptoms of the disease at all. Others may have a few, more
minor, health issues.

However, you should never ignore any health problem. Early detection
can be important with any disease.

How does someone contract AF?

AF is not contagious. It is considered to be an inherited, autosomal
dominant disease. This means that to get this disease, a person needs
one copy of the mutant gene — in other words, it can be inherited from
one parent. Each offspring of that parent has a 50/50 chance of inherit-
ing the gene. If an offspring is not born with the gene mutation, then
they can not pass it on to their own offspring.

How common is AF?

AF can be found in virtually every ethnic background. Generally, AF is
an uncommon condition and is considered a rare disease. There is no
consensus among doctors on the incident of AF in the United States or
worldwide. Typically, families know when they have AF because of
similar symptoms and causes of illness among blood relatives, so fam-
ily history is a key indicator.

Is it a form of cancer?

No. None of the types of amyloidosis diseases are considered to be
cancer.

What tests are given for these diseases?

Since amyloidosis diseases are often under diagnosed or misdiag-
nosed, it is extremely important to utilize the latest testing procedures to
confirm your diagnosis and the sub-type of the disease if you or your
physician suspects amyloidosis.



If you have symptoms
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A tissue biopsy of the symptomatic site is considered the most accurate
diagnostic test available. When the tissue biopsy sample is stained
with Congo Red stain, it is then put under a light microscope and the
amyloid deposits show up as an “apple-green” birefringence
(“birefringence” means double refraction) with the polarizing micro-
scope.

Once the Congo Red staining is done, then additional immunoassaying
of the biopsy specimen, using commercially available antiserum against
TTR, should also be performed. However, this is not always enough.
Since there are so many variations of AF, and more are discovered all
the time, gene sequencing (a DNA test) is also recommended because
immunoassaying may not identify a certain variant that is not within the
more well known TTR types.

DNA testing

Genes are pieces of DNA, and most genes contain the information for
making a specific protein. Some genes tell the body how to make a

protein, for example, the TTR (transthyretin) gene tells the liver how to
make the TTR protein. Sometimes there are differences, for whatever



reason, in the coding of the gene so the body gets told to make a
slightly different protein. This change is called a mutation in the genetic
code of the DNA. This test is mainly used for people who have a family
history of AF. DNA is isolated from a sample of blood, and then gene
sequencing can be performed to see if you carry the genetic mutation
for a particular variation of AF.

If you don’t have symptoms

Your doctor will help you decide if you need a tissue biopsy in the
absence of clinical symptoms.

If you have a parent with one of the AF types you can be tested to
see if you've inherited the same amyloid gene. This DNA test
is done by a blood sample.

If you suspect your parent has (or had) AF, but no definite diagno-
sis was ever made for this parent, you should try to speak to
your parent’s doctor, or one of the doctors at the amyloid cen-
ters, to try to determine if testing is necessary.

It is important to understand that carrying the gene mutation does not
always mean that you will have symptoms later on, or that this disease
will seriously affect you.

Should | get tested?

If you have a family history of AF, then consult with your doctor. Seek-
ing genetic counseling may be recommended, if you are an adult.
Since genetic testing may contain emotional and physical significance
for you and your family, this is a decision that, ultimately, you need to
make for yourself. With a genetic counselor, once you have discussed
the variety of issues surrounding the results of these types of tests, you
can make an informed decision on whether to proceed with the testing
process. Some people want to know if they carry a genetic mutation,
so they can more carefully watch their health or understand the issues
surrounding family planning.

However, it should be noted that most genetic counselors are not
knowledgeable in the AF diseases, so your consultations with a quali-
fied genetic counselor may only center on the broader issues of being
tested for a genetically inherited disease. Regardless of your decision
to be tested, some professionals recommend that you acquaint yourself
with the amyloid mutation that is identified within your family and know
how to recognize the symptoms that generally accompany your AF



variation.

Finding these problems early and treating them promptly might prevent
future health complications, thus leading to improved survivability and
quality of life.

What should | consider before having a genetic
test?

There are a number of personal, ethical, legal and social issues to think
about. Apart from questions that are of a very personal nature, here
are only some of the questions that you should ask a qualified genetic
counselor, should you decide to see one: Who will have access to the
information from the test results? How will that information be used?
Who owns the genetic information stored in each individual’s DNA?
Could testing lead to discrimination by employers or insurance compa-
nies, or to privacy and disclosure disputes? What is genetic discrimina-
tion? What are the ways that the results might change my life?

If I know | carry a gene mutation, what chances
do I have of showing signs of the disease?

Most AF symptoms, if they develop, occur in adulthood. Although ge-
netic tests can identify a particular problem gene, they cannot predict
how severely that gene will affect the person who carries it. It is known
that inflammation and oxidative stress are triggered in most AF families,
but the actual clinical disease does not manifest itself until amyloid fibril-
lation occurs. At that time, symptoms can range from none, to mild, to
very severe.

If you are familiar with the common symptoms associated with your AF
variant, you might be better able to keep a watchful eye on your health.
For instance, you may not know that for some variations, carpal tunnel
syndrome can occur years before other symptoms develop. You could
experience early signs of the clinical disease and not realize that there
was a connection. Having a genetic mutation is only a part of the story,
because many illnesses develop from a mix of high-risk genes, environ-
mental factors and/or unhealthy lifestyle (such as a smoker with a fam-
ily history of familial cardiac amyloidosis). Keep in touch with your doc-
tor.

What kind of doctor should | see?

It is recommended that you consult with a specialist in the field on amy-



loidosis. Once your diagnosis is confirmed, then a treatment plan can
be laid out for your individual case. Depending on your symptoms, your
local hematologist, neurologist, cardiologist, nephrologist, and/or gen-
eral physician can then work with you and consult with your amyloidosis
specialist to gain maximum concentration on your health needs.

Is it curable?

Today’s treatment plans consist of stopping, or slowing, the overpro-
duction of the amyloid protein in your body and treating the symptoms.
Reversing any damage to the organs and other parts of the body is diffi-
cult to achieve, thus, early detection is essential.

For some TTR and other variants of AF, a liver transplant is considered
curative. However, the statistics vary as to who can benefit from these
transplants. It is not known if the previously-formed amyloid deposits
completely disappear after transplantation, but studies continue in this
area.

It is possible that AF can cause serious health complications, so it
should not be taken lightly. However, do not assume that disability or
an untimely death is stamped on your future. There are treatments
available and research continues. Advances in treatment are likely,
with new studies and clinical trails in view.

How many types are there?

With over 120 noted variations, and more being discovered, the answer
to this becomes very complex. This is why it is recommended that you

seek an amyloidosis specialist who can help you determine your exact

AF variation.

What are the treatment options?
Since there are many variations of AF, there are several differing treat-

ment plans, so consult with your doctor on what is available for your
type of AF.

Treatment for ATTR

For most ATTR variations, the amyloid malfunction occurs primarily in
the liver. And, although the liver is the main source of amyloid produc-



tion, it is often not affected by the disease. The amyloid burden can
cause damage in other parts of the body. Your doctor has two assign-
ments when focusing on your health:

Supportive treatment - treating your symptoms and organ damage; and
Source treatment — slowing down, or stopping, the overproduction of
amyloid at the source of the disease.

Supportive treatment is helpful for various symptoms, including periph-
eral neuropathy, autonomic neuropathy, and cardiac, and can change
the quality of life for many people.

To address the source of the disease, for some ATTR variations and
since the transthyretin protein is primarily made in the liver, replacing
this organ removes most of the source of the mutant protein production.
The outcome of liver transplantation is largely dependent on the muta-
tion that exists in the patient.

Age is the main risk factor regarding the development of cardiomyopa-
thy. Regardless of age, consideration must also be given if a patient is
treated while in a later stage of clinical disease. It is overwhelmingly
believed that if treatment begins during early onset of clinical symptoms
that the overall success rate raises.

New therapies aiming to stabilize TTR tetramers and avoid fibril forma-
tion are being tested in clinical trials. Ongoing trials include studies with
the compound Diflunisol, a NSAID with TTR stabilization properties and
a product with code name Fx-1006A, a specific and potent TTR stabiliz-
ing compound with no NSAID activity.

Treatment for Non-TTR

Supportive treatment (referring to the organ damage and/or other symp-
toms) is a vital focus for all amyloidosis diseases, so careful monitoring
of all symptoms must be maintained.

Supportive treatment can vary with each mutation of the non-TTR dis-
eases, however many of them present with heart and/or kidney dam-
age, so organ transplantation has been used in these cases with suc-
cess. Although not a cure, and even if production of the variant amyloid
protein continues, an organ transplant can slow the progression of the
disease, improve quality of life and prolong survival significantly.

Liver transplants are even less of a source treatment option for most of
the non-TTR diseases. But, the fibrinogen variation has amyloid pro-
duction occurring solely in the liver, so a liver transplant (often occurring



with a kidney transplant) can be an important and successful treatment
in the variation.

Lysozyme, Apo lipoprotein A-l, along with the other non-TTR variations,
are so varied that you should consult with a specialist at an amyloid
center to recommend a treatment for your individual needs. It is possi-
ble that your treatment can then be carried out by your local physician.

Is research being done?

Studies are being conducted all over the world. Research can take
years of hard work before the results are analyzed and can be turned
around to be used in clinical trials on humans. Likewise, it could take
years of clinical trails before the treatment (if successful) is available to
the general public.

Is there a special diet that | can follow?

Eating a well-balanced, heart-healthy and nutritious diet is always rec-
ommended. Although amyloid is an abnormal protein, the amount of
protein in the diet does not affect the onset of the disease. A diet low in
protein and/or sodium may be necessary when the kidneys are in-
volved. Consult with your physician on any dietary changes, and report
any vitamins or other supplements that you take. Remember, you are a
part of the team of people who must keep in communication with each
other about your health.

What are the insurance implications?

The Gentic Information Nondiscrimination Act of 2008, also refered to
as GINA, is a new Federal law that prohibits discrimination in health
care covereage and employment based on genetic information. The
section of the law pertaining to health coverage goes into effect be-
tween May 22, 2009 and May 21, 2010 for group coverage, depending
on when the plan year begins, and for individual coverage GINA takes
effect May 22, 2009. The section of the law pertaining to employment
will take effect on November 21, 2009. For more information go to
www.genome.gov.

When discussing private insurance in the United States, the term “pre-
existing condition” might be an issue. Group medical plans offer a
waiver of the pre-existing condition clause if you have previous uninter-
rupted coverage. If you know that you are at risk for any hereditary
health condition and you live in the U.S., it is recommended that you



never let your insurance lapse. Maintaining continuous coverage will
assure that the insurance company cannot deny benefits. Also, it might
be a good idea to take out supplemental insurance at the appropriate
time. This covers such things as travel expenses, food and lodging for
you and a caregiver. With a rare condition like amyloidosis, traveling to
get experienced health care can be necessary.

If your insurance has been interrupted, it is important to honestly dis-
close any pre-existing conditions to your insurer. Failure to do so al-
lows an insurance company the right to rescind your policy later and
you may be liable for reimbursed claims.

Regarding disability, if you start experiencing symptoms, and you live in
the U.S., the ASN strongly suggests that you immediately file for social
security disability (SSDI) whether or not you’re entitled to receive such
benefits. The application also includes a test for SSI eligibility, which is
a special program for lower income persons that have not worked
enough to earn social security benefits.

What if I have more questions?

Please call on us if you have more questions about AF. We will do
what we can to point you in the right direction, by recommending a
medical specialist or medical journal article. Your family and its history
can provide you with a blueprint for your health. Now you are building
from that blueprint. So keep asking questions!

inffo@amyloidosis.org
www.amyloidosis.org

1-877-AMYLOID

“Learn from yesterday, live for today, hope for tomo rrow. The im-
portant thing is to not stop questioning.”
-Albert Einstein
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