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Myeloproliferative Diseases

Myeloproliferative Syndromes develop from a cancer of a tri-lineage stem cell that cause increases in RBC’s, WBC’s or platelets.  There are ( megakaryocytes in all myeloproliferative disorders which secrete growth factors (i.e. PDGR, TGF-() to stimulate fibroblasts to produce collagen.  Therefore, in all myeloproliferative disorders there is always the potential to develop myelofibrosis (2() which is usually the terminal event.  

I. myelodysplasia:  clonal stem cell disorder w/ maturation defects ( ineffective hematopoiesis; can progress to AML

II. myelofibrosis:  idiopathic or 2( to myeloproliferative syndromes

A. proliferation of fibroblasts in the bone marrow:  GF’s released from neoplastic megakaryocytes, capillary proliferation: TGF-(, PDGF

B. myeloid metaplasia of the spleen

III. polycythemia Vera:  Hct > 52% M, >48% F, infants >64%


Description:  Inappropriate response to low EPO.  Absolute polycythemia is an ( Hct, ( RBC mass. 

1. Primary (polycythemia vera)

2. Secondary

Etiology


Etiology is unknown but there is a clear clonal expansion of tri-lineage stem cell

· Primary (polycythemia vera):  1( myeloproliferative disease (see table below)

· Secondary:  2( to some event causing an ( in EPO (appropriate response)

· any disease that ( pO2
· high altitude

· COPD/ARDS:  1( cause is a cigarette smoker w/ chronic bronchitis 

· congenital heart defect:  right to left shunt

· hypoventilation, sleep apnea

· Pickwickian syndrome:  excess abdominal fat interferes w/ normal diaphragm function

· left shift in Hb-O2 dissociation curve:  alkalosis, CO poisoning, ( met-Hb, ( HbF

· paraneoplastic syndrome ( ectopic hormones

· renal cell carcinomas

· cerebellar hemangioblastoma

· relative polycythemia:  ( Hct,  normal RBC mass d/t hypovolemia (( plasma volume)
Sn/Sx

· systemic:  weakness, HA, light headedness, visual disturbances, fatigue, dyspnea, ( BP

· bleeding diathesis common

· pruritis, esp. after a hot bath

· hepatomegaly, splenomegaly (>75%)

· abdominal pain d/t infarcts

Epidemiology 

5/1,000,000 people

-4 males:1 female

-mean age 60 yr (15-90, 5% < 40 yrs)

Course Progression

-10 yr survival

-can develop DIC

Consequences


-myelofibrosis

-conversion to AML:  5% conversion w/ phlebotomy, 15% w/ chemo/radiation

-( viscosity ( microthrombi ( thrombotic episodes

 -heart, brain, kidney and spleen infarcts 

-acute change:  splenomegally d/t myeloid metaplasia as BM has failed

-sequestration of platelets and WBC’s ( hemorrhaging

-hematemesis, melena

     
-( risk of hepatic vein thrombosis:  total infarct of liver ( death

    
 -( portal vein thrombosis:  blood still supplied by hepatic artery

-( basophils ( ( histamine 

     

-stimulates gastric glands ( peptic ulcers

     

-vasodilation ( pruritis

                -Fe deficiency anemia d/t repeated phlebotomies

Lab Dx


-( EPO

-( RBC mass and ( plasma volume cause blood to accumulate on venous side d/t low pressure system

-erythrocytosis, granulocytosis, thrombocytosis

Bone marrow:  hypercellular, ( prod. of RBC, neutrophils, plates; absent Fe > 90% pts

CBC:  ( RBC (N/N, ( HB, Hct), ( WBC

            WBC, RBC precursors (retics 4x N)

            ( plates (>500K)

morphology:  macrocytes, elliptocytes, teardrop-shaped cells, anisocytosis, poikilocytosis

Tx
-chemotherapy and radiation

     -causes leukemia

-phlebotomy

DDx
-sickle cell disease:  more severe infarcts, esp. of the spleen, DIC  

R/O CML:  ( only in the myelocytic series

	
	Myelofibrosis
	Polycythemia Vera
	Myelodysplasia

	Description


	Chronic, usually idiopathic dz., w/ BM fibrosis, splenomegaly and leukoerythoblastic anemia
	1( RBC abnormality:  Idiopathic, chronic dz., w/ ( HB and RBC mass (erythrocytosis and granulocytosis, thrombocytosis)
	“pre leukemia”

	Sn/Sx


	-splenomegaly, hepatomegaly (50%)

-progression w/ weight loss, malaise, splenic infarction
	-systemic:  weakness, HA, light headedness, visual disturbances, fatigue, dyspnea, ( BP

-bleeding diathesis common

-pruritis, esp. after a hot bath

-hepatomegaly, splenomegaly (>75%) 
	-resembles other myeloproliferative disorders but is milder

	Onset/ Course


	-may complicate CML, polycythemia

-50-70 yrs w/ 10yr survival
	-5/1,000,000 people

-4 males:1 female

-mean age 60 yr (15-90, 5% < 40 yrs)

-10 yr survival

-can develop DIC
	-onset >40 yrs

-associated w/ chemical exposure (benzene, toluene)

-often progresses to CML/AML

	Lab Dx
	morphology:  tear-drop shaped RBC’s w/mild: poikilocytosis, reticulocytosis, polychromatophilia

CBC:  anemia (N/N); pos. 

           nucleated RBC’s

           -( WBC, variable w/ myeloblasts

           - variable plate count(thrombocytopenia

BM:  usually dry, fibrosis
	BM:  hypercellular, ( prod. of RBC, neutrophils, plates; absent Fe > 90% pts

CBC:  ( RBC (N/N, ( HB, Hct), ( WBC

            WBC, RBC precursors (retics 4x N)

            ( plates (>500K)

morphology:  microcytes, elliptocytes, teardrop-shaped cells, anisocytosis, poikilocytosis
	BM:  hypercellular granulo, thrombo, erythroid lines

	DDX
	AML, CML
	
	


