
Overview of Myelodysplastic Syndrome
	 Myelodysplastic syndrome, also known as minus 5q (-5q) syn-
drome, is a genetic disorder that affects the bone marrow. In myelo-
dysplastic syndrome, the development of red blood cells is affected 
and results in the reduction of these cells (anemia) [1]. 

Clinical Signs and Symptoms of Myelodysplastic 
Syndrome
	 People with myelodysplastic syndrome are associated with de-
creased red blood cells (erythrocytes) and abnormal size of these 
cells (macrocytes). Most people with myelodysplastic syndrome have 
no symptoms of anemia, but some sufferers develop severe fatigue, 
weakness, and facial tiredness [1] (Figure 1).
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	 People with myelodysplastic syndrome also suffer from abnormal 
bone marrow cells called megakaryocytes that produce platelets. In 
addition, some people with myelodysplastic syndrome have excessive 
platelets. Patients with myelodysplastic syndrome are also at risk for 
leukemia. This cancer can progress very quickly to Acute Myeloid 
Leukemia (AML). It is noteworthy that AML progression is less com-
mon in people with myelodysplastic syndrome [1,2] (Figure 2).

Etiology of Myelodysplastic Syndrome
	 Myelodysplastic syndrome is caused by the deletion of a DNA 
region from the long arm (q) of chromosome 5. In this knockout mu-
tation, about 1.5 million bp (1.5Mb) is removed from the building 
blocks of the DNA molecule. The magnitude of the knockout muta-
tion in this syndrome varies among affected individuals. This deletion  
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Abstract
	 Myelodysplastic Syndrome (MDS) refers to a heterogeneous 
group of closely related clonal hematopoietic disorders commonly 
found in the aging population. All are characterized by one or more 
peripheral blood cytopenias. Bone marrow is usually hypercellular, 
but rarely, a hypocellular marrow mimicking aplastic anemia may be 
seen. Bone marrow cells display aberrant morphology and matura-
tion (dysmyelopoiesis), resulting in ineffective blood cell production.

	 MDS affects hematopoiesis at the stem cell level, as indicated 
by cytogenetic abnormalities, molecular mutations, and morpholog-
ic and physiologic abnormalities in maturation and differentiation of 
one or more of the hematopoietic cell lines.
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Figure 1: Image of human hands with myelodysplastic syndrome with skin malfor-
mations.

Figure 2: Microscopic image of peripheral blood flow associated with myelodys-
plastic syndrome.
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mutation occurs in the immature blood cells of patients with myelo-
dysplastic syndrome and affects one of two copies of chromosome 5 
in each cell. The deletion region contains 40 genes, many of which 
play a critical role in the development of normal blood cells. Research 
shows that deleting multiple genes in the long arm of chromosome 5 
contributes to the characteristics of myelodysplastic syndrome. Dele-
tion of the RPS14 gene located on chromosome 5 arm 5q33.1 leads 
to impaired red blood cell development and deletion of the MIR145 
gene located on chromosome 5 arm 5q32 or the MIR146A gene in 
the arm. The long chromosome 5 is located at 5q33.3, causing mega-
karyocyte and platelet abnormalities and may increase the immature 
cell growth. Researchers are trying to determine how deletion of nu-
merous other genes from the long arm of chromosome 5 could be 
involved in the characterization of myelodysplastic syndrome. Myel-
odysplastic syndrome occurs as a result of new mutations in somatic 
cells and does not follow any inherited pattern [1,3] (Figure 3).

Frequency of Myelodysplastic Syndrome
	 Myelodysplastic syndrome is a chromosomal disorder with a 
prevalence of 1 in 20,000 in the United States. Myelodysplastic syn-
drome is more common in men than in women [1,4] (Figures 4-6).

Diagnosis of Myelodysplastic Syndrome
	 Myelodysplastic syndrome is diagnosed based on the clinical and 
physical findings of the patients and some pathological tests. The 
best way to diagnose this syndrome is by molecular cytogenetic test-
ing, such as in situ fluorescence hybridization (FISH) technique, to 

investigate the presence of a deletion mutation in chromosome num-
ber 5 arm. Prenatal diagnosis is also possible using PGD and amnio-
centric fluid or sampling of fetal placenta chorionic villi [1,5] (Figures 
7 & 8).

Therapeutic pathways of Myelodysplastic Syndrome
	 The strategy of treatment and management of myelodysplastic 
syndrome is symptomatic and supportive. Treatment may be done 
with the efforts of a team of specialists including pediatricians, 

Figure 3: Schematic overview of chromosome 5 where the RPS14 gene is located in 
the long arm of chromosome 5q33.1.

Figure 4: Schematic overview of chromosome 5 where the MIR145 gene is located on 
the long arm of chromosome 5q32.

Figure 5: Schematic overview of chromosome 5 where the MIR146A gene is located 
in the long arm of chromosome 5q33.3.

Figure 6: Schematic of the molecular pathway of myelodysplastic syndrome.

Figure 7: Schematic of normal blood cells (left) versus low-risk myelodysplastic syn-
drome (middle) blood cells and high-risk myelodysplastic syndrome blood cells that 
have acute myeloid leukemia or AML (the right side).

Figure 8: Schematic of the genetic codes for the miR-145 gene.
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hematologists, oncologists and other health care professionals. There 
is little effective treatment for this syndrome and all clinical measures 
are to reduce the suffering of patients. Genetic counseling is also im-
portant for all parents who want a healthy baby [1,6] (Figure 9).

Discussion and Conclusion
	 In a patient with a myelodysplastic syndrome, the blood stem cells 
(immature cells) do not become mature red blood cells, white blood 
cells, or platelets in the bone marrow. These immature blood cells, 
called blasts, do not work the way they should and either die in the 
bone marrow or soon after they go into the blood. This leaves less 
room for healthy white blood cells, red blood cells, and platelets to 
form in the bone marrow. When there are fewer healthy blood cells, 
infection, anemia, or easy bleeding may occur. Different types of 
treatment are available for patients with myelodysplastic syndromes. 
Some treatments are standard (the currently used treatment), and 
some are being tested in clinical trials. A treatment clinical trial is 
a research study meant to help improve current treatments or obtain 
information on new treatments for patients with cancer. When clinical 
trials show that a new treatment is better than the standard treatment, 
the new treatment may become the standard treatment. Patients may 
want to think about taking part in a clinical trial. Some clinical tri-
als are open only to patients who have not started treatment. Patients 
with a myelodysplastic syndrome who have symptoms caused by low 

 

blood counts are given supportive care to relieve symptoms and im-
prove quality of life. Drug therapy may be used to slow progression 
of the disease. Certain patients can be cured with aggressive treatment 
with chemotherapy followed by stem cell transplant using stem cells 
from a donor [1,7]. Research shows that deleting multiple genes in 
the long arm of chromosome 5 contributes to the characteristics of 
myelodysplastic syndrome. Deletion of the RPS14 gene located on 
chromosome 5 arm 5q33.1 leads to impaired red blood cell develop-
ment and deletion of the MIR145 gene located on chromosome 5 arm 
5q32 or the MIR146A gene in the arm. The long chromosome 5 is 
located at 5q33.3, causing megakaryocyte and platelet abnormalities 
and may increase the immature cell growth. Researchers are trying to 
determine how deletion of numerous other genes from the long arm 
of chromosome 5 could be involved in the characterization of myel-
odysplastic syndrome. Based on the findings of this study, it can be 
concluded that mutations in each of these three genes lead to separate 
abnormalities, all of which are associated with blood cells [1,7].
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Figure 9: Microscopic overview of myelodysplastic syndrome blood cells.

http://doi.org/10.24966/PRB-1545/100004
https://www.ncbi.nlm.nih.gov/pubmed/18202658
https://www.ncbi.nlm.nih.gov/pubmed/18202658
https://www.ncbi.nlm.nih.gov/pubmed/18202658
https://www.ncbi.nlm.nih.gov/pubmed/24627193
https://www.ncbi.nlm.nih.gov/pubmed/24627193
https://www.ncbi.nlm.nih.gov/pubmed/24018623
https://www.ncbi.nlm.nih.gov/pubmed/24018623
https://www.ncbi.nlm.nih.gov/pubmed/24018623
https://www.ncbi.nlm.nih.gov/pubmed/24018623
https://www.ncbi.nlm.nih.gov/pubmed/24507813
https://www.ncbi.nlm.nih.gov/pubmed/24507813
https://www.ncbi.nlm.nih.gov/pubmed/24507813
https://www.ncbi.nlm.nih.gov/pubmed/21873545
https://www.ncbi.nlm.nih.gov/pubmed/21873545
https://www.ncbi.nlm.nih.gov/pubmed/21873545
https://www.ncbi.nlm.nih.gov/pubmed/19898489
https://www.ncbi.nlm.nih.gov/pubmed/19898489
https://www.ncbi.nlm.nih.gov/pubmed/19898489


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1-646-661-6626; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

 
Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X 

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566

 

Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

