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Are You or Someone You Love Newly Diagnosed with Myelodysplastic Syndromes (MDS)?  
 
An MDS diagnosis can be overwhelming for patients, family members, and caregivers.  We are 
here to provide answers, support and hope as you learn about the disease, treatment 
options, and symptom management.   
 
MDS is rare and most people have never heard of it including your local healthcare provider.  
Right now, you need to learn as much as you can about MDS, and this guide is the right place 
to start. It answers the basic questions you and your family are likely to have about the 
disease, the treatments and what you can expect. 
 
This guide will help you become an informed and effective member of your health care team. 
The more you understand about your condition, the more in control you will feel and the 
more prepared you will be to work with your doctor and decide on your next steps. 
 
What is MDS? 
MDS (myelodysplastic syndromes) is the name for a group of different conditions that affect 
your bone marrow and blood.  Bone marrow is inside your bones and is where all your blood 
cells are made.  MDS stops your bone marrow from making healthy blood cells (red blood 
cells, white blood cells, and/or platelets).  The blood cells are not normal in shape or size and 
stay inside the marrow instead of going out into the blood. 
 
MDS is a group of diseases, not just one disease.  Symptoms vary widely depending on which 
of your three types of cells are affected.   

• Red blood cells carry oxygen from your lungs to all of 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. 

 
What are blast counts for MDS patients? 
Blasts are very young or immature white blood cells. In normal bone marrow, no more than 5 
out of 100 white cells are blasts. Because people with MDS may have too many bone marrow 
blasts, doctors use their blast numbers to help define the severity of their MDS: 
 

• If fewer than 5 out of 100 white cells in your bone marrow are blasts, you have lower-
risk MDS. 

• If between 5 out of 100 and 19 out of 100 white cells in your bone marrow are blasts, 
you have higher-risk MDS. 

• If 20 or more out of 100 white cells in your bone marrow are blasts, you have AML or 
acute myelogenous leukemia. About 30 out of 100 patients diagnosed with MDS will 
eventually have AML. 

 



There are many subtypes of MDS. Some cases are mild, while others are more severe, and 
carry a high risk of becoming acute myelogenous leukemia (AML). The subtype you have, and 
the severity of your case, depend on many factors, including how low your blood counts are 
and any genetic changes you have in your bone marrow cells. 
 
Studies suggest that 12,000 to 15,000 MDS cases are newly diagnosed annually in the U.S., 
and an estimated 50,000 to 75,000 people currently live with MDS. The exact number of 
people living with MDS is unknown. 
 
To understand MDS, you must first learn how your bone marrow makes blood. This section 
defines the process and explains what goes wrong when you get MDS.  
 
The Blood System 
Blood is a “circulating organ” of the body. It is composed of many different types of cells that 
are carried through the body in plasma. The blood helps to transport oxygen and nutritive 
materials (food) to the tissues of the body and transfers waste products to be filtered in other 
organs like the kidney and the liver. Blood also transports the body’s defense cells to areas 
damaged through injury or infection.  
 
The human body makes three primary types of blood cells: red blood cells (RBCs) or 
erythrocytes, which contain hemoglobin and deliver oxygen to all parts of the body; white 
blood cells (WBCs) or leukocytes, which help fight infections; and platelets which prevent 
bleeding and help blood clot when we bleed. 
 
Production of Blood 
The process of producing all of the various types of blood cells is called hematopoiesis. 
Before birth, the fetus produces blood cells in both the liver and the spleen. After birth, blood 
cells are produced in the bone marrow, a spongy tissue filling the center of the bones. As an 
adult, most bone marrow is in the hip bones of the pelvis and in the spine or vertebrae. The 
bone marrow contains stem cells, which are the precursor or “parent” cells that then give rise 
to red blood cells, white blood cells, and platelets.  
 
Stem cells respond to growth signals (cytokines) that are produced by the body to increase 
specific types of blood cells as they are needed. Stem cells normally divide in the bone 
marrow to make duplicates of themselves; precursor cells in the bone marrow are sometimes 
also referred to as immature blast cells. 



Blast cells are usually present as a 
very small percentage of healthy bone 
marrow, but these then differentiate 
(mature and specialize) to make the 
three types of mature blood cells that 
we see when we look at the peripheral 
blood such as when a complete blood 
count (CBC) test is done.  The bone 
marrow in a healthy adult produces 
about 2.5 billion red blood cells 
(RBCs), 1 billion white blood cells 
(WBCs), and 2 billion platelets for 
every kilogram (2.2lbs.) of body 
weight every day. 
 
The lymphocytes include a special 
population of cells known as natural 
killer cells. The main function of the 

natural killer cell is to exert direct cytotoxic effects on cells that are not a part of the host – or 
“foreign” cells. In addition, natural killer cells may help destroy unhealthy or abnormal self-
cells. Natural killer cells participate in the destruction of non-self-cells from other individuals 
or animals.  
 
Usually, these actions are beneficial to the individual, but they can also cause the rejection of 
grafts and transplanted organs. 
 
The absolute neutrophil count (ANC), which is usually included in a Complete Blood Count, is 
a measure of the actual number of WBCs that are mature neutrophils. This is a reliable 
measure of a body’s susceptibility to infection: the higher the ANC, the greater the resistance 
to infection since the neutrophils often act as the “first line of defense” against an infection, 
particularly bacterial infections. The number of WBCs, the percentage of polys, and the 
percentage of bands must be known to calculate the ANC. To calculate the ANC, add the  
percentage of the polys and the bands together and multiply the sum by the WBC. Remember 
that the lab value of the WBC is usually in thousands of cells, and one must move the decimal 
three places to the right for the actual ANC number (e.g. what is often reported as 
0.500x103/mm3 would be an ANC of 500). 
 
Polys (also known as segs, segmented neutrophils, neutrophils, granulocytes) are the most 
numerous of our white blood cells. These are the first line of defense against infection, killing 
invaders of the body. Bands (also known as stabs, segs or segmented bands) are 
immature polys. 
 



Understanding Your Lab Results 
 
The Complete Blood Count (CBC) is a 
laboratory test performed on a small amount 
of blood, usually taken from an arm vein but 
it can also be drawn from an implanted port 
through a catheter. Together, the results of 
this test provide detailed information about 
the quantity and quality of each type of 
blood cell. The key values obtained from the 
CBC are: 

 
 
 

1. White blood cell (WBC) count is a count of the actual number of white blood cells in a 
given volume of blood.  Depending on how the laboratory reports this test, the WBC is 
reported as thousands of cells in a micro liter of blood (for example 5,000/µL or 
5.0x103/µL) or as millions of cells in a liter of blood (5.0x109/L). White blood cell 
differential looks at the proportions and absolute numbers of different types of white 
blood cells present in the sample. The differential classifies white blood cells into each 
type:  neutrophils (also known as segs, PMNs, grans), lymphocytes, monocytes, 
eosinophils, and basophils. 

2. Red blood cell (RBC) count is a count of the actual number of red blood cells in a given 
volume of blood. Depending on the laboratory’s reporting forms, the RBC is reported 
as millions of cells in a micro liter of blood (4,250,000/µL or 4.25x106/µL) or as millions 
of cells in a liter of blood (4.25x1012/L). Although this number is a measure of the total 
red cell volume, actually monitoring the number of red cells (for instance, to track 
anemia) is usually done by following hemoglobin and hematocrit values as noted 
below.  

3. Hemoglobin measures the amount of oxygen carrying protein in the red blood cells. 
4. Hematocrit measures the percentage of the total blood volume that consists of red 

blood cells. 
5. Mean corpuscular volume measures the size of your red blood cells.  
6. Mean corpuscular hemoglobin measures the average quantity of hemoglobin present 

in a single red blood cell.  
7. Mean corpuscular hemoglobin concentration measures the average concentration of 

hemoglobin in a given volume of red blood cells.  
8. The platelet count is the number of platelets in a given volume of blood. Depending on 

how the laboratory reports this test, platelets are reported as thousands in a micro 
liter of blood (150,000/µL or 150.0x103/µL) or as millions in a liter of blood 
(150.0x109/L). 

 



Note: Normal lab results involve a range rather than a single value. Labs can also fluctuate 
slightly from one draw to the next, and the overall trend is often used during monitoring. Normal 
values for an individual may be higher or lower, depending on age, sex, medications being 
taken, and other factors. CBC results may be provided using a U.S. reference range or the 
Systeme Internationale reference range or a combination of both. Normal ranges are also 
usually listed on the lab report provided by the health care facility. 
 
White Blood Cells 
White blood cells (WBCs) are part of the immune system and defend the body against 
invading bacteria and viruses that cause infections. They are produced and reside in the bone 
marrow and the lymphatic  system.  WBCs also remove dead or injured cells in the body and 
may help remove abnormal cells originating within the body itself, such as cancer cells. 
 
There are five main types of WBCs:  neutrophils, eosinophils, basophils, monocytes, and 
lymphocytes. The neutrophils, eosinophils, and basophils are called granulocytes because 
they have granules in their cells that contain digestive enzymes used to kill microorganisms 
and remove the resulting cell debris. 
 
Neutrophils are the most numerous type of WBC, making up about 55% of the total number of 
white blood cells in an adult. WBCs kill bacteria by ingesting them (phagocytosis). An adult 
neutrophil only lives in the blood for approximately 7 hours; because of this the bone marrow 
constantly needs to make new neutrophils.  Neutrophils have several lobes as shown in the 
drawing below and are sometimes called polymorphonuclear or PMNs, polys or segs. 
Immature neutrophils do not yet have this multi-lobed nucleus but instead have a straight 
nucleus and as such are called bands or stabs. When a bacterial infection is present, an 
increase of neutrophils and bands are seen. 
 
Eosinophils kill parasites and have a role in allergic reactions. They make up about 1% to 4% 
of the total adult WBC count. 
 
Basophils are not well understood, but they also function in allergic reactions. Basophils 
usually make up less than 1% of the total adult WBC count. Both basophils and eosinophils 
release histamine, which causes blood vessels to leak and attract WBCs, and heparin, which 
prevents clotting in the infected area so that the WBCs can reach the bacteria.  
 
Monocytes are cells that circulate in the blood and participate in immune and inflammatory 
responses. These cells take over and destroy old, damaged, and dead cells in the body and 
are also major producers of cytokines (chemical signals that direct the immune response). 
 
Lymphocytes are involved in the body’s adaptive immune response both by recognizing 
foreign threats like infections, and by developing a targeted attack toward this such as 
through antibody formation. The majority of lymphocytes are produced in the lymph nodes 



and thymus gland, which means that the number of lymphocytes is generally not affected in a 
patient with MDS. However, if the patient is undergoing immunosuppressive therapy, the 
lymphocytes may be decreased. Lymphocytes are different from the other WBCs because 
they can learn how to recognize and remember specific bacteria and viruses. They usually 
comprise 33% to 50% of the total adult WBC count. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
RED BLOOD CELLS 
Red blood cells (RBCs), also known as erythrocytes, are the most abundant cells in the blood. 
They give the blood its red color and contain hemoglobin, the protein that carries oxygen to 
cells. The life span of each RBC is about 120 days. A reticulocyte is a very young RBC. The 
number of reticulocytes in the blood is proportional to the rate at which they are produced 
and released by the bone marrow. A normal reticulocyte count is 1% to 2% of the total RBC 
count when a person has normal blood counts. 
 
An elevated reticulocyte count (reticulocytosis) usually indicates that the bone marrow is 
responding to an increase in the need for red blood cells as happens when anemia is present. 
If there is anemia but the reticulocyte count is low or normal that can be an indication that 
the bone marrow is not responding appropriately to the need to produce more red blood 
cells. 
 
Patients with a low red blood cell count can experience fatigue, loss of appetite, difficulty 
concentrating, unusually pale complexion, difficult breathing, a rapid heartbeat and find it 
difficult to exercise.  
 
 
 



PLATELETS 
Platelets (thrombocytes) are the smallest blood cells. The main function of the platelet is to 
rush to an area of injury, such as a cut on your finger. The platelets will stick to the damaged 
blood vessel wall and help form a plug that temporarily seals off the leak. Eventually a clot 
forms at the site to stop the bleeding and allow the damage to heal. 
 
Platelets are formed in the bone marrow from very large cells called megakaryocytes. The 
megakaryocytes break apart and each tiny fragment forms a platelet. After platelets leave the 
bone marrow many can be found in another organ of the body, the spleen. Platelets live for 
about 8 to 10 days. 
 
When the body does not have enough platelets, a condition called thrombocytopenia, a 
person may bleed spontaneously and possibly, uncontrollably. Bleeding into the tissue can 
become visible in the form of a bruise. Bleeding from capillaries causes pinpoint red dots 
called petechiae. When the platelet count falls below 5,000 per cubic millimeter, bleeding can 
occur spontaneously anywhere in the body even without an injury. Some patients experience 
spontaneous or increased bleeding at platelet levels up to 20,000 or 30,000. Rarely these 
events can be dangerous or life threatening, such as a bleed into the head or into the bowel. 
 
Each patient will respond differently to low platelet counts. The level at which a platelet 
transfusion may be required can differ with age, other health problems, the site and extent of 
any bleeding, and the treatment goals that are agreed upon by the patient and the physician. 
 
THE IMMUNE SYSTEM 
The immune system of a normal adult is continually challenged by a wide variety of 
substances that it recognizes as being foreign. These foreign substances, called antigens, 
consist of proteins present on the surface of cells. Our immune systems are usually able to 
recognize antigens presented by our own cells and know to avoid damaging those cells. 
 
The body’s reaction to antigens is called the immune response. When this response occurs, 
the body activates two major types of lymphocytes, B-cells and T-cells, which can recognize 
and destroy antigen presenting cells, for instance cells infected by a particular microbe. B-
cells produce antibodies that bind to these cells; T-cells attack the infected cells directly. 
Once the B- and T-cells have been exposed to a particular antigen, some of these cells, called 
“memory cells,” become capable of remembering the antigen and can act faster if the antigen 
reenters the body. Similarly, when a foreign cell enters the body, it may interact with cells 
that find the foreign antigens on that cell and stimulate B-cells to produce specific antibodies. 
This antigen-antibody pair acts as a specific lock and key because each antibody usually only 
fights against or binds to one type of antigen.  
 
 
 



What Causes MDS? 
De Novo MDS:  The cause of most MDS cases is unknown. Doctors refer to this as de novo 
MDS. Two known factors can increase the likelihood of getting de novo MDS: 
 

• People who smoke 
• People who have been heavily exposed to certain chemicals, such as benzene 

 
De novo MDS cannot be passed down through genes from parent to child or transmitted from 
person to person.  While anyone can get de novo MDS, you are more likely to be diagnosed 
with de novo MDS if you are male, Caucasian and 60 years or older.  The average age for 
diagnosis is 71.  
 
Treatment-related MDS:  About 1 out of 10 people with MDS developed it due to treatments 
they had for other cancers. This is called treatment-related MDS (t-MDS). This form of MDS 
can be severe and harder to treat than de novo MDS. You may also hear doctors call this 
therapy-related MDS or Secondary MDS.  On average, treatment related MDS happens 5 to 7 
years following treatment for other cancers. Overall, the chance of developing MDS as a result 
of another cancer treatment is very low. Less than 1 in 100 people treated for other cancers 
develop MDS. The risk increases for patients who have had multiple rounds of chemotherapy 
and radiation therapy or have had a bone marrow transplant. 
 
Cancer patients at higher risk for developing myelodysplastic syndromes may include: 
 

• Women treated for breast cancer 
• People treated for other blood or bone marrow disorders such as lymphoma, multiple 

myeloma, or chronic lymphocytic leukemia 
• People treated for head and neck cancers, gastrointestinal cancers, lung cancers, and 

possibly men treated for prostate cancer. 
 
 
 
Understanding MDS Symptoms 
 
Low Red Blood Cell Counts 
A low red blood cell count is called anemia. If you have a low red blood cell count, you may: 

• Feel a little tired or very tired 
• Feel less alert or have trouble concentrating 
• Have a loss of appetite or lose weight 
• Have paler-than-normal skin 
• Have trouble breathing 
• Have rapid heartbeat 
• Have difficulty exercising or climbing stairs 



 
Anemia is often the first symptom that a person with MDS develops. It is what usually alerts 
the doctor that something may be wrong. In the early stages of MDS, a person may have very 
mild symptoms or none at all. As red cell counts go lower, more symptoms develop. 
 
Low White Blood Cell Counts 
A low white blood cell count is called neutropenia. In general, a low white cell count lowers 
an MDS patient’s ability to fight bacterial infections. If you have a low white blood cell count, 
you may: 
 

• Have repeated fevers and infections 
• Get bladder infections that make it painful to urinate or make you urinate more often 
• Get lung infections that cause coughing and difficulty breathing 
• Get mouth sores 
• Get sinus infections and a stuffy nose 
• Get skin infections 

 
Low Platelet Counts 
A low platelet count is called thrombocytopenia. If you have a low platelet count, you may: 
 

• Bruise or bleed more easily, even from minor scrapes and bumps 
• Get heavier than normal menstrual periods 
• Get nose bleeds 
• Get tiny, flat red spots under your skin (petechiae) caused by bleeding 
• Have bleeding gums, especially after dental work or from brushing your teeth. 

 
If platelets are not too low, there may be no obvious symptoms.  In rare cases, the number of 
platelets can drop so low that dangerous internal bleeding occurs. 
 
Bleeding that will not stop is a medical emergency. An MDS patient needs to seek immediate 
medical help if they have bleeding that can’t be stopped by usual methods, such as applying 
pressure to the area. 
 
Diagnosing MDS  
MDS is a rare disease and many doctors have never heard of it, much less treated an MDS 
patient.  People with MDS may have symptoms for years before they get a correct diagnosis 
and course of treatment.  This is why it is critically important to see a qualified hematologist 
and/or oncologist with expertise in treating bone marrow failure diseases like MDS.  You can 
find a list of these doctors on the AAMDSIF website (www.aamds.org) under “Find a 
Specialist”.  
 
 

http://www.aamds.org/


Medical History 
To understand what is causing your symptoms and low blood counts, your doctor will take a 
detailed medical history. Your doctor may ask you questions like the following: 
 

• What are your symptoms? 
• What medications or herbal supplements have you been taking? 
• Have you been exposed to harmful chemicals? 
• Did you have chemotherapy or radiation treatments in the past? 
• Is your urine dark or tea-colored in the morning? 
• Has your liver been inflamed recently? 
• Providing a detailed health history helps your doctor give you an accurate diagnosis. 

 
Complete Blood Count (CBC) 
One key test is a complete blood count (CBC). It uses a number of methods to measure how 
many of each blood cell type are in your blood sample. If the CBC shows a low number of red 
blood cells, white blood cells or platelets, your doctor may also do a blood smear test, which 
means examining your cells under a microscope. Your MDS doctor will want to review:   
 

• Red blood cells, white blood cells and platelets.  Low numbers can indicate MDS or 
another bone marrow failure disease called aplastic anemia.      

• It will also include a reticulocyte count which measures the number of young red 
blood cells in your blood. People who have MDS have low reticulocyte levels.  

• EPO level, also called erythropoietin, measures how much of this protein is being 
made by your kidneys. EPO is created in response to low oxygen levels in the body, 
typically caused by low red cell counts and anemia. EPO causes your bone marrow to 
make more red blood cells. A low EPO level may make anemia worse for MDS patients.  
Your doctor may prescribe a pharmaceutical form of EPO if yours is low.  

• Iron level test, also called a ferritin test, checks the level of iron in your blood. If a 
shortage of iron is causing anemia, it can be easily treated with iron supplements. If 
you have too much iron in your body this is called iron overload. It can be caused from 
getting lots of red blood cell transfusions or by genetic conditions. A number of 
treatments exist to remove iron from your body. 

• Vitamin B12 and a folate level may be done to rule out other causes of low red cell 
counts. If your red blood cells have an abnormal shape, size or look, this can be 
caused by low levels of vitamin B12 and folate (folic acid). These abnormal looking 
cells don’t work right, and this can lead to anemia. 

 
Bone Marrow Tests 
An examination of your bone marrow is important for the diagnosis of MDS. It is usually a 
simple 30-minute procedure. First, the doctor uses a hollow needle to remove some bone 
marrow aspirate (liquid bone marrow), typically from the pelvic or breastbone. A solid piece 
of bone marrow is also removed for a bone marrow biopsy. 



 
The doctor will look at your liquid bone marrow under a microscope and send a sample of 
your bone marrow to a lab. A bone marrow test is done to confirm a diagnosis of MDS (and 
rule out other bone marrow failure diseases), and to understand how well or poorly your 
bone marrow is making blood cells.  The bone marrow test shows the quantity (cellularity) of 
your bone marrow occupied by different cells, exactly what types and amounts of cells your 
bone marrow is making, increased, decreased, or normal levels of iron in your bone marrow, 
and chromosomal (DNA) abnormalities.   
 
MDS Classification System 
Qualified MDS experts (hematologists/oncologists) use what’s called the IPSS-R 
(International Prognostic Scoring System – Revised) to determine the prognosis of an MDS 
patient before receiving treatment.  This score is just one part of the diagnosis and treatment 
decision-making process and should not be considered the full picture of a patient’s future. 
 
Our understanding of MDS continues to improve over time.  The IPSS-R gives greater weight 
to cytogenic abnormalities (i.e. mutations) than previous scoring systems as well as to the 
severity of cytopenias and reassigning the weight for blast percentages.  
 
IPSS-R Cytogenetic Score:  Prognostic subgroups:  Cytogenetic Abnormalities 

• Very Good:  -Y, del(11q) 
• Good:  Normal, del(5q), del(12p), del(20q), double incl. del(5q) 
• Intermediate:  del(7q), +8, +19, i(17q), any other single or double independent clones 
• Poor:  -7, inv(3)/t(3q), del3q, double including -7/del(7q), Complex: 3 abnormalities 
• Very Poor:  Complex: > 3 abnormalities 

 
IPSS-R Prognostic Score Values 

Prognostic 
Variable 

0 0.5 1.0 1.5 2 3 4 

Cytogenetics Very 
Good 

 Good  Intermediate Poor Very 
Poor 

Bone 
Marrow 
Blasts (%) 

≤2  ≥2 - <5  5 – 10 >10  

Hemoglobin ≥10  8 - ≤ 10 <8    
Platelets ≥100 50 - 

<100 
<50     

ANC ≥0.8 <0.8      
 
 
 
 



IPSS-R Prognostic Risk Categories/Scores 
Risk Category Risk Score 
Very Low ≤1.5 
Low >1.5 – 3 
Intermediate >3 – 4.5 
High > 4.5 – 6 
Very High > 6 

 
The Risk of Developing AML (Acute Myelogenous Leukemia) 
AML is a cancer of the white blood cells. It is defined as having more than 20 out of every 100 
white blood cells in the bone marrow which are immature white blood cells called blasts. 
 
In people with AML, blasts make copies of themselves quickly. This slows the production of 
red blood cells, which causes a low red count (anemia). It also slows the production of 
platelets, which leads to a greater risk of serious bleeding. 
 
Over time, some cases of MDS become AML. But most do not. Your risk of developing AML 
depends largely on which MDS subtype you have. The following subtypes are more likely to 
become AML: 
 
If you have RA (Refractory Anemia) or RARS (Refractory Anemia with Ringed Sideroblasts), you 
have a 1 in 10 to 2 in 10 chance of developing AML. 
 
If you have RAEB-1 (Refractory Anemia with Excess Blasts) or RAEB-2, you have a greater than 
4 in 10 chance of developing AML.   
 
Understand Your Treatment Options 
Your doctor considers these factors to determine the best treatment plan for you: 
 

• Your symptoms 
• Your age 
• Which subtype of MDS you have  
• Your IPSS-R disease risk score 
• Other serious conditions or diseases you have 
• Whether someone is willing and able to donate matching bone marrow to you 

(preferably a family member) 
 
 
 
 
 
 



Treatments for Myelodysplastic Syndromes have a variety of goals. They may: 
 

• Help healthy cells mature 
• Increase the number of healthy cells in your blood 
• Kill abnormal bone marrow cells  
• Reduce the number of blasts (young white blood cells) in your bone marrow that have 

an abnormal shape, size, or appearance. 
 
There are 6 general approaches to the treatment of MDS depending on the type you have and 
the severity of your case: 
 

1. Wait and watch, which might be suggested if your blood counts are not too low and 
your symptoms are not too bad 

2. Supportive care to help you manage the symptoms of your MDS such as blood 
transfusions.  

3. Drug therapy with medicines specifically approved to treat MDS and stop abnormal 
cells from growing 

4. Immunosuppressive therapy, which can lower your body's immune response 
5. Chemotherapy, using drugs that kill abnormal cells 
6. Bone marrow transplantation to replace damaged bone marrow stem cells with 

healthy ones 
 
 
Caring for Yourself 
We help you cope with your battle against bone marrow failure disease. The information we 
provide teaches patients and families how to be proactive members of your health care team. 
Patients just like you have also learned how to develop their inner strength by connecting 
with our community and taking advantage of our resources. 
 
Watch and Wait 
Your doctor might suggest the wait and watch approach, also called watchful waiting, if your 
blood counts are not too low and your symptoms are not too bad. In this approach, your 
doctor will monitor your blood counts and bone marrow to see how they change over time. 
As blood counts go lower and bone marrow blast counts rise, your doctor will discuss other 
treatment options. 
 
Blood Transfusions 
A blood transfusion is a safe and common procedure. Most people who have a bone marrow 
failure disease like aplastic anemia, MDS or PNH will receive at least one blood transfusion. 
When you receive a blood transfusion, parts of blood from a donor are put into your 
bloodstream. This can help some patients with low blood counts. 
 



Blood transfusions may cause side effects including: 
 

• Iron overload. Red cell transfusions may cause iron to build up in your body, especially 
if you have 10 or more. This excess iron can build up in your organs and damage them 
over time. Iron overload can be treated with iron chelators. 

• Allergic reactions. Platelet transfusions are more likely than red blood cells to cause 
an allergic reaction that might include chills and fever 

• Hemolysis, or the breaking apart of red blood cells.  Hemolysis can lead to a shortage 
of iron in your body. This can make it hard for your bone marrow to make red blood 
cells. So, unless you are getting regular red blood cell transfusions, you may need to 
take iron pills. Ask your doctor how much iron you need. 

 
Iron and MDS Patients:  MDS patients who get transfusions can develop iron overload.  This 
is assessed by regular testing a few times per year.  Often, patients need to use one of the 
available treatment options to remove excess iron from their systems including:    

• Deferasirox (Exjade® or Jadenu®), which is given as a pill 
• Deferoxamine (Desferal®), which is given as a shot or through an IV 
• Deferiprone (Ferriprox®), which is given as a pill 

 
Side effects of iron chelation therapy can include color vision loss and hearing loss. Patients 
on these drugs should get vision and hearing checked regularly by an ophthalmologist and an 
audiologist.  
 
Growth Factors 
Growth factors are naturally occurring hormones in your body that signal your bone marrow 
to make more of certain types of blood cells. Man-made growth factors may be given to some 
people with bone marrow failure diseases to help increase red blood cell, white blood cell or 
platelet counts. 

• Red Blood Cell Growth Factors:  Erythropoietin or EPO for short, is a growth factor 
made by your kidneys. It causes your bone marrow to make more red blood cells. If 
you don’t have enough red blood cells, certain medicines can help your bone marrow 
grow more of them. They are called erythropoiesis stimulating agents (ESA) and are 
given as a shot. Types of ESA include epoetin (Procrit® and Epogen®) and darbepoetin 
(Aranesp®).  

• White blood cell growth factors:  If you have an infection because of low white blood 
cell levels, these medicines may help your bone marrow make more white cells. 
Studies have shown that adding these drugs to the treatment of people with bone 
marrow failure has little or no benefit. So, at most, doctors recommend using these 
drugs short-term to boost white cell count before a surgery, for example.  These 
medicines are given as a shot. There are 2 types: 

 



o G-CSF (granulocyte colony-stimulating factor) sold as Filgrastim® and 
Neupogen® and Granix® (tbo-filgrastim) and others 

o GM-CSF (granulocyte macrophage colony-stimulating factor) sold as Leukine® 
and Sargramostim®. GM-CSF is rarely given today. 

 
Immunosuppressive Therapy 
Immunosuppressive drug therapy lowers your body's immune response. This prevents your 
immune system from attacking your bone marrow, allowing bone marrow stem cells to grow, 
which raises blood counts. 
 
MDS Drug Therapies 
There are four medicines approved in the U.S. and European Union to treat MDS.  

• Azacitidine (Vidaza®) and decitabine (Dacogen®) are approved to treat both low- and 
high-risk patients with all sub-types of MDS.  

• Lenalidomide (Revlimid®) is approved for transfusion-dependent MDS patients with 
isolated del(5q) and with a low or intermediate-1 risk IPSS score.  

• Luspatercept-aamt (REBLOZYL®) is approved to treat adult MDS patients with ring 
sideroblasts (MDS-RS) or myelodysplastic/myeloproliferative neoplasms with ring 
sideroblasts and thrombocytosis (MDS/MPN-RS-T), who have been failed an 
erythropoiesis stimulating agent (ESA) or are unlikely to respond to an ESA, and are 
requiring transfusions of 2 or more red blood cell (RBC) units over 8 weeks.  

• INQOVI® (previously known as ASTX727) is a prescribed oral tablet combination of 
decitabine and cedazuridine approved by the US Food and Drug Administration for 
adult patients with myelodysplastic syndromes (MDS) and patients with chronic 
myelomonocytic leukemia (CMML) including the following: 

o previously treated and untreated, de novo and secondary MDS with the 
following French-American-British subtypes (refractory anemia, refractory 
anemia with ringed sideroblasts, refractory anemia with excess blasts, and 
CMML) 

o intermediate-1, intermediate-2, and high-risk International Prognostic Scoring 
System groups. 

 
Stem Cell Transplantation 
In this treatment, you replace all of your bone marrow stem cells with healthy stem cells from 
a donor. This is the only treatment that offers the possibility of a full cure from MDS. However, 
it has serious risks.  For more information about transplant, you should discuss it with your 
treating hematologist/oncologist.  While many more patients are able to get a transplant 
(generally up to age 75), there are still risks of complications, failure, and even death.   
 
Stem cell transplantation is only considered if the bone marrow failure is severe and does not 
respond to immunosuppressive therapy and if the aplastic treatment is still causing 
thrombosis/blood clots.  Transplant requires a matched donor, sometimes a family member 



(i.e. a sibling) or an unrelated donor.  Your transplant doctor will use the National Bone 
Marrow Registry (www.bethematch.org) to find a match for you.  It’s also possible that a full 
match will not be available but a half-match (or haploidentical match) with proper pre-
transplant conditioning can be an option for many patients.  
 
What should you expect with a transplant? 
Stem cell transplantation is a serious medical procedure.  You check into the hospital and get 
chemotherapy, immune suppressing therapy, and maybe radiation to destroy most of your 
bone marrow You will have to stay in the hospital to protect yourself from getting an infection 
during this time — this could be as short as a week to more than a month.  Your doctor will 
put healthy stem cells from your donor into your blood If it works, your healthy stem cells will 
move into your marrow and start copying themselves — this is called engraftment and it can 
take up to 1 month.  Your doctor will watch your blood cell levels to see if the new cells are 
working correctly.  If everything goes well, the new healthy cells will take over and start 
making all the red blood cells, white blood cells and platelets you need. 
 
Side effects and risks 
Stem cell transplants have serious risks and you need to talk them over with your doctor. You 
will have side effects from chemotherapy and radiation, like infections and low blood cell 
levels. In some cases, the donated cells can start to attack the recipient’s body. This is called 
graft- versus-host disease (GVHD) and it can be life threatening.  GVHD’s symptoms can range 
from mild (a skin rash that resolves quickly) to life threatening (severe diarrhea with damage 
to the bowel walls). GVHD can develop even though you are receiving medications (such as 
cyclosporine or others) that are given in an effort to prevent GVHD.  GVHD is more likely to 
occur if you are an older patient, your donor was not a matched relative, and your donor was 
not a perfect match/   
 
Explore Clinical Trials 
Clinical trials are how scientists, including MDS experts, find new and better ways to treat 
disease.  Patients are an important part of the clinical trial process, providing blood samples 
and testing out well-tested treatments to find the best dosage and to better understand the 
side effects of new treatments.  These research studies are usually conducted at major 
research institutions and are how new discoveries are made in the treatment of diseases like 
MDS.  You can learn more about clinical trials from the AAMDSIF website (www.aamds.org), 
by calling the AAMDSIF Patient Educator, or by looking at available clinical trials at 
www.clinicaltrials.gov.  
 
 
 
 
 
 

http://www.bethematch.org/
http://www.aamds.org/
http://www.clinicaltrials.gov/


Taking Control of Your Care 
 
Find an MDS Expert 
It can be difficult to find a qualified hematologist/oncologist with expertise in treating MDS 
successfully.  Most healthcare providers have never heard of the disease much less have any 
patients under their care.  To find an MDS doctor: 

• AAMDSIF Find a Specialist: https://www.aamds.org/patients/find-a-specialist 
• AAMDSIF Patient Helpline:  (800) 747-2820 x 2 
• AAMDSIF Patient Educator:  help@aamds.org  
• You can also contact your health insurance provider for a list of qualified doctors in 

your region. 
 
Prepare Yourself for Medical Appointments:  It’s easy to forget important questions when 
you are in your doctor’s office or having a telehealth visit.  Before your next appointment, be 
sure to write down your questions and be sure to go through them with your treating 
hematologist/oncologist or their staff.  Be sure to bring a notebook to record the answers or, 
if possible, record the visit so you can listen again later.  If possible, bring a loved one with 
you to the appointment to make sure you get all of your questions answered.  
 
Manage Your Medical Information:  Try to keep your MDS information in one place including 
lab results and medical records. You can store them all in a notebook, on your computer, or 
online using a phone or tablet app. 
 
Help Created Your Treatment Plan:  Work with your treating hematologist/oncologist on 
your treatment plan which is like a road map.  This should help you understand your 
diagnosis, what treatment options are available to you now and what your healthcare 
provider sees in the future.  Everyone will have a different treatment plan as it is related to 
your age, blood levels, overall health, and more.  
 
Understand Your Treatment Plan:  Take a good look at the treatment plan your doctor 
suggests. Make sure you understand it and that it seems like the right approach. Having a 
good treatment plan will make you feel more in control and more positive about the future. 
 
Getting the Support You Need:  Living with MDS and going through treatment can be hard. 
Sometimes you may feel tired, sick, or worried. That’s why it’s so important to ask for help. 
See if family members or friends can take over some chores, like shopping or driving you to 
and from doctor’s appointments. You may be surprised by how many people really want to 
help out if you ask. Think about making an appointment with a counselor or therapist. Try to 
find someone with experience helping people dealing with health issues like MDS. You can 
also ask your doctor about support groups for people with MDS. Joining a support group can 
be a great way to share experiences and get tips on managing life with MDS. Meeting folks 
who truly understand what you’re going through can make a big difference. 

https://www.aamds.org/patients/find-a-specialist
mailto:help@aamds.org


Reduce Stress:  It’s easy to get overwhelmed or feel down when living with a serious illness. 
You might stop doing things you used to love. You might isolate yourself from others. 
Medicines and other treatments can help your symptoms and blood cell levels. But they may 
not help how you feel emotionally.  That’s why trying mind-body therapies — which focus on 
lowering stress and boosting your mood — are highly recommended. These therapies can 
also help with pain and give you more energy. Look into treatments like relaxation 
techniques, such as meditation, deep breathing exercises, and aromatherapy; gentle physical 
activity, like yoga, tai chi, and chi gong; and massage therapy, acupuncture, reiki, or healing 
touch. 
 
Living Your Best Life:  Other simple things that can help include going on walks, spending 
time outside and enjoying nature, spending time doing things that make you laugh, 
practicing gratitude, and taking up hobbies.  It’s important to check with your treating 
hematologist/oncologist before trying mind-body therapies.  Your healthcare center might 
have specialist staff that can help you create a plan that works best for you.   
 
Questions to Ask Your MDS Expert 
 
NEWLY DIAGNOSED PATIENTS (FIRST 30 DAYS) 
 

• Is MDS a cancer? 
• How long will it take to get a confirmation that I have this disease? 
• Why type of MDS do I have? Is it Low Risk? High Risk? What is an IPSS-R score? 
• What is my prognosis? How long do I have to live? 
• Am I at risk for developing acute myeloid leukemia (AML)? 
• What caused my diagnosis? 
• Is MDS hereditary? Do I need genetic testing? 
• Is MDS curable? 
• Will I need more tests? How often do I need to get a bone marrow biopsy? 
• How will you monitor my disease? 
• What impact will MDS have on my quality of life? 
• Do I have any dietary restrictions? Will diet help my condition? 
• What is your experience in treating MDS? 
• How do I get a second opinion? 
• Who should be part of my medical team – additional specialists? 
• How do I reach you should I have any questions? 
• Do you have written information about MDS and AML? 
• How many MDS patients do you have? 
• Could this be something other than MDS? 

 
 
 



DIAGNOSIS AND TREATMENT DECISION PHASE (30 – 90 DAYS) 
• Why are we not treating my disease? Is “watch and wait” a real treatment option? 
• How quickly will I start treatment? 
• What is the goal of my treatment? 
• What are my MDS treatment options? 
• How long can I be treated with blood transfusions? Side effects? What about Iron 

Overload? 
• Do I need more tests before starting treatment? 
• How long will I be treated? 
• What are the risks and benefits of each treatment? 
• Will I be hospitalized for treatment? 
• How will treatment be administered? 
• When should I expect to see a response from treatment? 
• What are the side effects of each medication? 
• When are side effects likely to happen? 
• How will you treatment any side effects? 
• What are the long-term side effects of my treatment and disease? 
• How will I be monitored during and after treatment? 
• Why do you think the treatment you are recommending is the best option for me? Are 

there different treatment options for different kinds of MDS? 
• How do mutations affect treatment decisions? 
• What are my options if treatment fails? 
• What happens if I choose not to treat my disease? 
• Is the treatment you are suggesting covered under my health insurance plan? 
• Are there clinical trials I should consider? 
• Do you have written information about the treatments you are suggesting? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MDS: TREATMENT PHASE (90 DAYS+) 
• What if the blood transfusions and ESA don’t work? What’s next? 
• What are the possible side effects that you have seen in patients in your practice? 
• What if my insurance won’t cover the treatment? 
• I’ve heard a lot about joining a clinical trial for MDS. Can you help me understand what 

might be right for me? 
• My caregivers are really struggling to help me and take care of our family. What 

resources are out there to help them? 
• What are the signs and symptoms my disease is relapsing? 
• How would we treat relapsed disease? 
• How often will I need follow up exams and tests? 
• What happens if I develop AML? Prognosis? Treatment Options? 
• Is it safe to receive the COVID, flu, shingles and pneumonia vaccine? 
• Can I resume normal activities such as exercise? 
• Am I always considered immunocompromised without a transplant? 
• Should I be monitored lifelong for other diseases such as acute myeloid leukemia? 
• What are the longer-term effects that I should know about with MDS? 
• Are there any supplements that I should take to help my immune system? 
• What are the signs and symptoms that my disease is relapsing? How will we treat 

relapsed disease? 
• How often will I need follow up exams and tests? 
• When can I resume normal activities such as exercise and work? 
• Should I be monitored throughout my life for other bone marrow failure diseases like 

aplastic anemia and/or PNH? 
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