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FAQ About HSCT (Hematopoietic Stem Cell Therapy) in MS

There is growing evidence that autologous HSCT is not for everyone with MS but
may be highly effective for people with relapsing MS who meet very specific
characteristics.

The National Medical Advisory Committee of the National MS Society has written
an article reviewing evidence related to the optimal use of autologous
hematopoietic stem cell transplantation (aHSCT, commonly known as bone
marrow transplants) for the treatment of specific types of relapsing multiple
sclerosis. The committee’s findings are published in JAMA Neurology (online
October 26, 2020).

Q. What is HSCT for multiple sclerosis?

A. HSCT (Hematopoietic Stem Cell Transplantation) attempts to “reboot” the
immune system, which is responsible for damaging the brain and spinal cord in
MS. In HSCT for MS, hematopoietic (blood cell-producing) stem cells, which are
derived from a person’s own (“autologous”) bone marrow or blood, are collected
and stored, and the rest of the individual’s immune cells are depleted by
chemotherapy. Then the stored hematopoietic stem cells are reintroduced to the
body. The new stem cells migrate to the bone marrow and over time produce
new white blood cells. Eventually they repopulate the body with immune cells.

Q. What is the idea behind autologous HSCT (aHSCT) for MS?
A. The goal of aHSCT is to reset the immune system and stop the inflammation
that contributes to active relapsing MS.

Q. Is aHSCT an FDA-approved therapy option for people with MS?

A. The medications and procedures used in aHSCT are already approved by the
FDA. Publication of the outcomes from well-controlled clinical studies of aHSCT
therapy will encourage greater acceptance and use by the medical community.

Q. What is involved in the aHSCT procedure?
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A. While the general approach is the same, there are different treatment
protocols that vary depending on the medical center and doctors performing the
procedure. In general, these are some of the steps involved:

1. A person undergoing aHSCT to treat MS is given some form of chemotherapy,
usually by infusion in the vein for 1-2 days, and also another type of treatment
for up to 10 days to stimulate the production of bone marrow stem cells and
promote their release into the blood. Then some blood is drawn from a vein
and the stem cells in the blood are stored for later use.

2. Then the individual is usually hospitalized, and given a powerful mix of

chemotherapies for several days to kill or suppress immune cells throughout

the body.

The stored stem cells are then infused into the bloodstream through a vein.

4. The individual is usually given medicines such as antibiotics to help combat
possible infection.

5. The person remains in the hospital for an additional period of time while the
immune system begins to rebuild itself. Sometimes individuals are discharged
from the hospital in two to four weeks, but this can be longer.

6. The immune system gradually rebuilds itself within 3 to 6 months.
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Q. When would | be able to go back to work or resume normal activities after
aHSCT?

A. This varies by the individual and any adverse reactions they might experience.
During this interval, the individual is more vulnerable to infection, including to
food-born microbes such as listeria. Normal activities might be safely resumed
after the immune system has rebuilt itself so that it can ward off the threat of
infection. Published information of autologous HSCT in which the immune system
is completely depleted before the stem cell transplantation suggests that the
immune system can rebuild itself fully within 3 to 6 months.

Q. Who might benefit from aHSCT?

A. So far, published results suggest that people who may benefit from aHSCT are
under 50 years of age, have highly inflammatory relapsing-remitting MS, can walk,
have had MS for 10 years or less, and have not been helped by available disease-
modifying therapies. “Highly inflammatory” means that there are significant signs
of disease activity, made evident by relapses and relatively rapid worsening of
symptoms and disability.

Q. How effective is aHSCT?
A. There is no single answer to this question, since different medical groups
around the world have used different treatment regimens and evaluation
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methods. The effectiveness varies according to the characteristics of the
individuals, the intensity of their treatment, and the side effects experienced.
Some people have gone into long-term remission from MS, experiencing no
further MS symptoms, and some have even recovered functions that had
previously been lost. Others have had MS disease progression and relapses
return.

Q. Would I benefit from autologous HSCT?

A. It’s important to work with your MS neurologist to determine whether your
type of MS might benefit from aHSCT, weighing potential benefits and risks. Some
forms of aHSCT carry a risk of fatality. The fatality rate has been reduced in recent
years, ranging up to 2%. Although this procedure has been done in thousands of
people with MS around the world, the medical centers have used different
regimens and so it is still not clear what is the best and safest approach to aHSCT
for MS. It is also not clear how aHSCT compares to available disease-modifying
therapies for MS.

Q. Where is autologous HSCT available for MS in the U.S.?

A. To determine whether aHSCT works for MS, it’s important that clinical trials are
conducted. At this time there are a few clinical trials being conducted in MS in the
U.S. and elsewhere.

A multicenter phase 3 clinical trial of aHSCT (“BEAT-MS”) began in 2019 at 21 sites
across the country, including multiple sites in California, Colorado, Minnesota,
Missouri, New York, North Carolina, Ohio, Oregon, Pennsylvania, Texas, Virginia
and Washington. This study is recruiting participants.

e Read more about this trial on clinicaltrials.gov.

e Search for other aHSCT clinical trials on clinicaltrials.gov.

Outside of clinical trials, there are a few centers where autologous HSCT
procedures are offered for treating autoimmune diseases, and may include
multiple sclerosis among the conditions they will treat. It's important that the
center have expertise and experience in treating multiple sclerosis.

Q. Does aHSCT help people with long-standing progressive MS?

A. Based on published results to date, it does not appear to. The evidence so far
suggests that this procedure might benefit a subset of people with very active,
relapsing-remitting MS that is not controlled by available medications.

Q. What are the risks of aHSCT?
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A. There are a number of known risks and toxicities associated with autologous
HSCT, including the risk of death. The main risk comes from the chemotherapy
regimen used to reduce or deplete the immune system. This makes the individual
vulnerable to a wide variety of bacterial, fungal and viral infections, and sepsis (a
serious condition that can occur as a result of infection). Other risks include
irritations in the mouth and/or gastrointestinal tract, and also rare toxicities such
as lung or kidney problems. Urinary tract infections are a side effect that occurs
more commonly in people with MS, since catheters are often used because of
bladder problems. Infertility is also a risk, depending on the regimen used.

People with MS who have a greater degree of disability before transplant are at
risk of developing further loss of mobility due to the muscle weakness that results
from the use of chemotherapy. Cognitive problems also may worsen, due to
effects of the chemotherapy on the brain. In some people with MS who undergo
autologous (using their own cells) transplant, brain tissue volume has been shown
to decrease within the first years after transplant, possibly related to disease
activity before transplant, or related to the chemotherapy regimen. Also, people
with immune-mediated diseases like MS who undergo aHSCT have been noted to
develop other immune-mediated diseases afterward, such as autoimmune
thyroid problems. The long-term risks have not been fully evaluated.

Q. Will my insurance pay for aHSCT?

A. This depends on your insurance provider. There are many different factors
involved in insurance coverage and trying to get more information from your
insurance company can be a difficult process. Even if your plan covers
investigational or experimental procedures there still may be many other
restrictions to actually getting the coverage.

The best course of action for anyone who is considering a stem cell procedure is
to contact their health insurance provider before any formal treatments are
conducted to ask for preapproval of insurance coverage. A patient's medical
history, the health provider's legal position and the exact nature of the stem cell
procedure need to be examined before a coverage determination is made. Each
case is unique and going through the process with your insurance company will
present its own unique challenges.

Before your transplant, it's important that you work closely with your insurance
company to understand your benefit plan. You'll be responsible for any of your
transplant and medical care costs not covered by your insurance company.



You may want to ask your insurance company several questions regarding your

transplant expenses, including:

« Does my health plan pay for transplant for my specific disease? What is the
specific coverage of my plan?

« Does my health plan cover all parts of the transplant process? If not, what
doesn’t it cover?

« Does my health plan pay for all of the prescription medicines | will need before
and after a transplant?

« Does my health plan require use of a special pharmacy company or store?

« What are my deductibles, coinsurance, copayments, both medical care and
transplant services? What is my maximum out-of-pocket cost? What counts
and doesn’t count towards the out of pocket maximum?

« Does my plan require any special approvals for evaluation or transplant? How
long does the approval process take once submitted to insurance?

o Does my health plan provide travel or lodging benefits for me or for my
caregiver?

e Where can | find a list of in-network transplant centers? If | don’t have a
transplant center in-network, does my plan provide any coverage for me at an
out-of-network transplant center?

« Ask your insurance company to provide you with a copy of your health
insurance policy, and any information they can give you about your plan.

« When talking with your insurance company, it can be helpful to ask for a
specific person from the insurance company to be assigned to you. Many
insurance companies assign a case manager to help patients. Be sure the
person you are talking to is authorized to quote coverage information. Ask for
his or her name, contact details, and record the date(s) of your conversations.

Keep in mind that if insurance covers most of the cost of your transplant, you will
probably have to pay part of the medical expenses out-of-pocket. Insurance co-
payments, deductibles and uncovered expenses can quickly add up. In addition,
your daily living expenses may be higher, particularly if your transplant is out of
town or you or a family member needs to stop working temporarily. You check
with the transplant center about financial assistance.
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