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The Aplastic Anemia and MDS International 
Foundation is a nonprofit health organization 
dedicated to supporting patients, families and 
caregivers coping with:

 •  Aplastic anemia 

 •  Myelodysplastic syndromes (MDS) 

 •  Paroxysmal nocturnal hemoglobinuria (PNH)

 •  Related bone marrow failure diseases

This guide is based on the most up-to-date 
information on bone marrow transplantation 
and has been carefully reviewed by independent 
experts. It provides important information about 
bone marrow and stem cell transplantation. But 
remember, this guide isn’t a replacement for the 
advice of your doctor. If you are considering a bone 
marrow transplant you need to work closely with a 
medical specialist to decide if this treatment option  
is right for you or your loved one.

About the Cover Image

Ruth Cuadra (left) was diagnosed with aplastic 
anemia and then MDS. She received a life-saving 
bone marrow transplant almost 20 years ago.
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If you or a loved one was diagnosed with a 
bone marrow failure disease, you might be 
considering a stem cell transplant. While this 
treatment is a potential cure, it is not a perfect 
cure. It carries many long- and short-term risks.

The good news is that medical advances are 
now making this an option for more patients, 
including those over age 65. And outcomes are 
continuing to improve.

Your primary job right now is to understand the 
basics of stem cell transplantation, including 
the potential benefits and risks. This guide 
will help, making you a more informed and 
effective member of your health care team. 

The more you understand about bone marrow 
transplantation, the more prepared you will be 
to work with your doctor and decide on your 
next steps.

“A stem cell transplant can offer a 

cure for some bone marrow failure 

disease patients. But, it carries many 

serious risks. And there is a poten-

tial for long-term and serious side 

effects. It is important for you talk 

with a transplant specialist to really 

understand the pros and cons.”



BONE MARROW AND STEM CELL TRANSPLANTATION WWW.AAMDS.ORG 5

As you decide whether a transplant is a good 
choice for you, it is important to think about 
and understand both the risks and the benefits 
of a transplant. A transplant doctor can 
answer your questions and help you decide if a 
transplant is a good option.

For some patients, a transplant is the best 
hope for a cure or a longer life. Currently it is 
the only potential cure for people with bone 
marrow failure diseases like aplastic anemia, 
MDS and PNH.

However, a bone marrow transplant has 
serious risks. Some patients suffer from 
life-threatening problems as a result of their 
transplant. These problems can include serious 
infections and graft-versus-host disease 
(GVHD), in which the transplanted immune 
system attacks the patient’s body.

You, your family and your doctor should talk 
to a transplant specialist to understand the 
transplant process. There are many things to 
consider when making this decision, such as:

• Your disease stage

• Your age

• Your overall health

• Whether a matching donor is available

• Other treatment options

Deciding if Transplant  
is Right for You
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Blood and  
Bone Marrow Basics

To understand stem cell transplantation, it is 
important to know a little about your bone 
marrow and how blood is made.

Your blood carries 3 different kinds of blood 
cells. Each one has an important role to play:

• Red blood cells carry oxygen from your 
lungs to all the cells in your body.

• White blood cells protect you by 
attacking germs. There are many 
different types of white cells to fight 
different germs.

• Platelets help your blood clot and stop 
bleeding.

Your bone marrow – a spongy tissue inside 
some of your bones – is like a factory that 
makes all these blood cells. Normally, special 
cells inside your bone marrow (called blood-
forming stem cells) grow into healthy red blood 
cells, white blood cells and platelets.

When blood cells are mature and functional, 
they leave the bone marrow and enter the 
blood. Healthy people have enough stem cells 
to keep making all the blood cells they need 
every day.

When you have a bone marrow failure 
disease, like aplastic anemia, myelodysplastic 
syndromes (MDS), or paroxysmal nocturnal 
hemoglobinuria (PNH), your bone marrow 
can’t make all the blood cells you need. There 
are a number of possible causes.
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Blood and Bone Marrow Basics

• In aplastic anemia, your own body 
attacks and kills your blood-forming 
stem cells, so your bone marrow is 
filled with fat. 

• In MDS, there is a genetic change to 
some blood-forming stem cells in 
your bone marrow. This leads to the 
creation of abnormal blood cells that 
never mature and start to fill up your 
bone marrow.

• In PNH, your blood-forming stem cells 
create PNH red blood cells that are 
missing an important protein. When 
this protein is missing, your immune 
system sees these cells as foreign and 
destroys them.

What is Stem  
Cell Transplantation?

A stem cell transplant is a standard treatment 
option for many patients with certain life-
threatening blood, immune system, or genetic 
disorders. It replaces unhealthy blood-forming 
stem cells in your bone marrow with healthy 
ones from a donor.

You may see several terms used to describe 
this treatment option, including:

• Bone marrow transplant (BMT)

• Stem cell transplant (SCT)

• Hematopoietic stem cell transplant 
(HSCT). 
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What is Stem Cell Transplantation?

These terms all refer to the same basic 
procedure. The only difference is where the 
donor cells come from. See page 10 for more 
on the different ways doctors get donor stem 
cells. For this booklet, we will use the term 
stem cell transplant.

There are two basic types of bone marrow 
stem cell transplants – allogeneic transplants 
and autologous transplants. 

Allogeneic transplants

Allogeneic transplants use cells from a 
healthy donor. The donor's tissue type must 
suitably match the patients. A donor can be 
either related or unrelated. Related donors 
are usually a brother or sister. If no matching 
family member is found, a doctor can search 
the registry managed by the National Marrow 
Donor Program. 

Autologous transplants

Autologous transplants are done using a 
patient’s own blood-forming stem cells. These 
are not an option for people with bone marrow 
failure diseases, because the stem cells are 
either defective or too few in number.
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The Stem Cell  
Transplantation Process

To prepare for the stem cell transplant, you are 
first given chemotherapy, radiation therapy, 
or both. Anti-thymocyte globulin (ATG) may 
also be used, especially for aplastic anemia 
patients. This treatment kills your unhealthy 
blood-forming stem cells. It also kills the cells 
that make up your immune system. This keeps 
your immune system from rejecting the new 
healthy stem cells you will receive. 

Once you are ready, the doctor will use an IV 
to infuse healthy stem cells from a donor into 
one of your veins. These cells travel to your 
bone marrow and begin to grow and make 
the healthy blood cells your body needs. 
This process is called engraftment. It can 
take two to four weeks for engraftment to 
happen and your bone marrow to start making 
healthy blood cells. Until the donor cells have 
engrafted, you will stay in the hospital or in a 
clinic so doctors can check your progress. 

In some cases your doctor may suggest a 
reduced-intensity transplant. This is also 
called non-myeloablative transplant. It uses 
less intense treatment to prepare you for the 
transplant. This is often used for:

• Older patients (over age 60)

• Patients who have certain medical 
problems 

• Younger patients with non-malignant 
(not cancer) diseases like aplastic 
anemia
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Here is what you need to know about  
reduced-intensity transplants:

• The regimens are less toxic to your 
body than higher dose regimens

• They are still full transplants

• There is still a risk of graft-vs-host 
disease (GVHD)

• Risk of non-engraftment (graft 
rejection) and recurrence of the 
disease being treated may be higher

What are the Sources of 
Donor Stem Cells?

There are three sources of blood forming 
stem cells that can be used in the stem cell 
transplant. These include:

• Bone marrow – Stem cells are 
collected from marrow inside the 
donor’s pelvic bones.

• Peripheral blood stem cells (PBSC) – 
The donor is given a white cell growth 
factor that dislodges stem cells from 
the marrow. This causes the stem cells 
to circulate in the blood for a while. 
The cells are collected from the donor’s 
blood using a special machine.

• Umbilical cord blood – Stem cells are 
collected from the umbilical cord and 
placenta right after the birth of a baby. 
They are kept frozen until needed.

The Stem Cell Transplantation Process
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How Well Do Stem Cell 
Transplants Work?

The chances a transplant will work are 
different for each patient. How well the 
transplant works depends on many things, 
such as:

• The disease being treated 

• The stage of the disease 

• The patient’s age and general health 

• How well the donor’s tissue type 
matches the patient 

People who are younger, healthier and have a 
well-matched donor tend to do better.

Other things can also make a difference. It is 
best to talk to your doctor about your specific 
situation.

The Stem Cell Transplantation Process

When should you start looking for 

a suitable donor?

Start looking for a donor right away 

if your doctor thinks you may be 

a candidate for a bone marrow/

stem cell transplant in the future. 

Only about 3 out of every 10 people 

can find a matched related donor. 

And it can take a long time to find 

a matched unrelated donor if no 

related donor is available.
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Finding a Matched Donor

A well-matched donor is important to the 
success of your transplant. To look for a donor, 
your doctor will take a blood sample to test for 
your human leukocyte antigen (HLA) type.

HLAs are proteins found on all cells in your 
body. Your immune system uses these proteins 
as markers to recognize which cells belong in 
your body and which do not. 

You inherit half of your HLA markers from your 
mother and half from your father. Each brother 
and sister with the same parents as you has 
a one-in-four chance of matching you. So, 
your doctor will test all your siblings who are 
healthy and young enough to donate.

Unfortunately, many people who need a 
transplant don’t find a matching donor in 
their family. If you need an unrelated donor, 
your primary doctor will search the data bank 
run by the National Marrow Donor Program 
(NMDP) and some other registries. 

“When I was 17, I had severe aplastic 

anemia. My doctor thought that a 

stem cell transplant was my best 

option. Since I don’t have any 

brothers or sisters, I had to find an 

unrelated donor. It took about 6 

months, but I was finally able to find 

a good match. So, don’t wait to start 

looking for a donor match.  

It can take a while.”
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This search will look for the best matched 
unrelated donor (MUD) or umbilical cord blood 
unit. The best available donor may match 
some or all of your HLA markers. Some patients 
who receive unrelated donor transplants have 
a partially HLA-matched donor.

Finding a Matched Donor

Understanding Haploidentical 

Transplants (half-matched)

If a well-matched related or 

unrelated donor can’t be found, 

doctors today can consider a 

haploidentical donor. Rather than 

being a perfect HLA match, they 

are a half-match. This can increase 

the chance of post-transplant side 

effects in some patients.

Parents are always a half-match 

for their children and vice versa. 

Siblings have a 50 percent chance of 

being a half-match for each other.

Haploidentical transplants are not 

ideal, but they allow many patients 

to find a suitable donor and proceed 

quickly with a potentially life-saving 

transplant.
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Transplant by Disease Type

The approach to transplant differs depending 
on the disease. Below we have provided 
basic information to help you understand the 
differences.

Aplastic Anemia and  
Pure Red Cell Aplasia (PRCA)

Research shows that patients with non-
malignant disease (not cancer), such as 
aplastic anemia and PRCA, do better when they 
receive stem cells taken from bone marrow 
rather than stem cells that are harvested from 
peripheral blood. Using bone marrow stem 
cells can reduce the chance of graft-versus-host 
disease. The severity of the disease, age of the 
patient and presence of a well-matched donor 
all help the physician decide if this is a good 
treatment option for you.

Paroxysmal Nocturnal  
Hemoglobinuria (PNH)

Due to recent advances in the treatment 
of PNH, transplantation is not usually 
recommended as an initial treatment. However, 
it may be considered if the patient has:

• Severe bone marrow failure that does 
not respond to immunosuppressive 
therapy

• Low platelet counts while on 
eculizumab
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Myelodysplastic Syndromes (MDS) and 
Acute Myeloid Leukemia (AML)

An MDS patient’s risk score largely determines 
at what point stem cell transplant should be 
considered. Doctors use the International 
Prognostic Scoring System-Revised (IPSS-R) 
to find this score. The score helps show how 
serious (or severe) your MDS is and how likely it 
is to progress to AML. 

Many factors are involved in deciding if 
transplant is a good option for an MDS patient. 
Each case is unique. Currently, research shows 
that:

• For patients with low-risk or 
intermediate-1 MDS, waiting to do 
transplantation after diagnosis is likely 
to improve survival.

• For patients with intermediate-2 or 
high-risk MDS, it is best to move to 
transplant right away.

• Survival after transplant is better when 
patients have a transplant before 
progression to AML.

Chronic Myelomonocytic  
Leukemia (CMML)

Allogeneic stem cell transplantation has been 
used to treat and sometimes cure CMML. 
Like with MDS, doctors must consider many 
factors when deciding if it is a reasonable 
option. These include the patient’s age, other 
conditions and the patient’s general health.

Transplant by Disease Type
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Inherited Bone Marrow  
Failure Syndromes (IBMFS)

The IBMFS are a group of rare inherited 
diseases where there is a defect in the 
production of blood cells leading to low blood 
counts. These diseases are typically diagnosed 
in childhood but not always.

People with IBMFS are:

• At risk for developing aplastic anemia, 
and blood and solid tumor cancers

• Often have typical changes in their 
physical appearance but not always

• Often have dysfunction in multiple 
organ systems apart from the bone 
marrow

Some IBMFS include:

• Dyskeratosis Congenita

• Diamond Blackfan anemia

• Fanconi anemia

• Shwachman Diamond syndrome

Transplant by Disease Type
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Transplant by Disease Type

IMPORTANT: 

Adults with bone marrow failure 

who are considering a stem cell 

transplant should get tested to rule 

out the presence of an inherited 

bone marrow failure syndrome. 

These conditions can sometimes 

present in a non-typical way and 

therefore not be diagnosed in 

childhood. The presence of one of 

these disorders dramatically changes 

the clinical and treatment approach 

for stem cell transplantation.
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Additional Patient Resources

Below are some resources you can use to 
gather additional information and answers to 
your questions about bone marrow and stem 
cell transplantation.

Aplastic Anemia and MDS  
International Foundation 
(AAMDSIF)

Visit the AAMDSIF Online Academy to watch 
webinars on bone marrow and stem cell 
transplantation. These webinars are conducted 
by some of the best experts in the country. Go 
to www.aamds.org/learn. Go down to “View 
Recorded Classes by Topic” and choose “Bone 
Marrow Transplant.”

Consider speaking with a trained Peer Support 
Network volunteer who has gone through a 
stem cell transplant. If you would like to get 
connected call (800) 747-2820 x140 or email us 
at help@aamds.org.

www.aamds.org
(800) 747-2820
help@aamds.org
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Blood & Marrow Transplant 
Information Network  
(BMT InfoNet)

BMT InfoNet serves the needs of people facing 
a bone marrow, blood stem cell, or umbilical 
cord blood transplant by providing medical 
information in easy-to-understand language, 
so that patients can be active, knowledgeable 
participants in their health care planning and 
treatment.

www.BMTinfonet.org
(888) 597-7674
help@bmtinfonet.org

Cord Blood Registry (CBR)

CBR is dedicated to advancing the clinical 
application of newborn stem cells by 
partnering with leading research institutions to 
establish FDA-regulated clinical trials, exclusive 
to CBR families for conditions that have no cure 
today.

www.cordblood.org
(888)-932-6568

Asians for Miracle Marrow 
Matches (A3M)

Serves patients in need of matching marrow 
donors who could potentially save their lives 
through donor recruitment drives to expand 
and diversify the Be The Match Registry.

www.asianmarrow.org
(888)-236-4673
a3m@a3mhope.org

Additional Patient Resources



BONE MARROW AND STEM CELL TRANSPLANTATION WWW.AAMDS.ORG20

National Marrow Donor 
Program (NMDP)

The NMDP and its Be The Match Foundation 
are dedicated to creating an opportunity for 
all patients to receive the bone marrow or 
umbilical cord blood transplant they need, 
when they need it. People who need a donor 
and cannot find one in their family depend on 
the Be The Match Registry to find a matched 
unrelated donor or cord blood.

www.marrow.org
(888) 999-6743 
patientinfo@nmdp.org

National Bone Marrow 
Transplant Link (NBMTLink)

NBMTLink helps patients, caregivers and 
families cope with the social and emotional 
challenges of bone marrow and stem 
cell transplant from diagnosis through 
survivorship. They provide information and 
personalized support services.

www.NBMTLink.org
(800) LINK.BMT (800-546-5268)
info@nbmtlink.org

Additional Patient Resources
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1. Why do you think stem cell transplantation 
is a good or poor option for me?

2. What are the potential side effects and 
complications?

3. Given my age, disease and other factors, 
what is my chance of success?

4. Will I need additional treatment before or 
after the transplant?

5. Are there other treatment options I should 
consider?

6. What kind of stem cell transplant will I 
have? 

7. What is the process of finding a donor? 
How long do you think it will take?

8. How might the transplant change my 
normal activities?

9. What follow-up care will be needed after 
the transplant is complete?

Questions to Ask Your Doctor
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Notes
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Many FREE services and programs are 
available to anyone impacted by, or just 
interested in, bone marrow failure diseases:

• Personalized Support from Information 
Specialists at (800) 747-2820 or  
help@aamds.org

• Educational Materials on diseases and 
treatments at www.aamds.org/materials 

• Global Educational Materials in Spanish, 
French, German and Portuguese at  
www.aamds.org/global-education

• The Online Academy with 90+ live and 
recorded educational classes and much  
more at www.aamds.org/learn 

• Patient and Family Conferences  
connecting patients with professionals and 
building community with each other at  
www.aamds.org/conferences

• Print and Electronic Newsletters with the 
latest news in treatment and research

• Clinical Trials Information at  
www.aamds.org/clinicaltrials

• Peer Support Network staffed by  
specially-trained volunteers who listen  
and offer guidance at  
www.aamds.org/support-networks

• Community Connections support groups run 
by volunteers for fellowship and support

How AAMDSIF Can Help You …

www.aamds.org
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Learning is Hope.


