                                             Polycythaemia Vera

- Myeloprolifative disorders: a group of conditions arising from marrow stem cells and characterized by clonal proliferation of one or more hemopoeitic components in the bone marrow.
- Polycythaemia (erythrocytosis): it is an increase in the Hb concentration above the upper limit for the patient’s age and sex

- Polycythaemia is divided into two major subdivisions:
I. Absolute polycythemia ( in which red cell mass (RCM) (volume) is increased

II. Relative polycythemia ( in which red cell mass (RCM) is normal but plasma volume is reduced 

Absolute polycythemia can be subdivided into primary and secondary:
Causes of polycythemia:
Primary:

Congenital #  ( 


Truncation of the EPO receptor*
Acquired ( 
            Polycythaemia Vera*
Secondary 
Congenital # (

e.g., high oxygen affinity Hb,


        autonomous high EPO production

Acquired (
         1.  Erythropoietin compensatory increase:

                High Altitude


     C.V. disease


     Pulmonary disease


     High Affinity Hb (familial)


     Heavy smoking


     Methaemoglobinaemia

          2. Abnormal erythropoietin production:


    Renal diseases.


    Massive uterine fibromatosis


    Hepatocellular Carcinoma

               Cerebellar Haemangioblastoma

     Relative: 
     Stress, Dehydration, Plasma Loss (burns, enteropathy).

#   Sometimes familial

*   The only condition to be defined in this category at present

    EPO = erythropoietin

Polycythaemia Vera:
1.  Hb
: >17.5 gm/dl 

             > 15.5 gm/dl 

2. RBC: > 6.0 X 1012/L


   > 5.5X1012/L 

3. PCV:  > 51%


   > 48%

4. TRCV: > 36 ml/kg (25-35)

                > 32 ml/kg (22-32)

5. TPV:        40 – 50 ml/kg 


Clinical Features:

Result from hyperviscosity, hypervolemia, hypermetabolism:
1. Headache, Lethargy, Dyspnea, blurred vision
2. Weight Loss, Night Sweats

3. Generalized pruritis (Increase after hot bath)

4. Plethoric Appearance

5. Haemorrhage & Thrombosis (both arterial and venous)
6. Hypertension (In about 1/3rd of the patients)

7. Gout (Increased Uric Acid)

8. Peptic Ulcers (In 5 – 10% of the patients)

9. Splenomegaly (In 2/3rd of patients)

10. Accidental Discovery (On Routine exam)

Laboratory Investigations:
I. C.B.C:
1. Increased Hb, heamatocrit, red cell count and total red cell volume (TRCV) 

2. Neutrophil leukocytosis (and some have increased basophils)

3. increased platelet count (in half of the patients)

II. Neutrophil Alkaline Phosphatase (N.A.P.) ( increased
III. Serum B12 & B12 binding capacity ( increased
IV. Bone Marrow ( Hypercellular marrow with increased all heamatopoitic cell lines with particularly prominent megakaryocytes.

    
V.   Blood Viscosity ( increased
VI. Uric Acid Level ( increased 

VII. JAK2 mutation:  (  74 – 97 % (PV)

                                      33 – 57 % (ET)

                                      35 – 50 % (MF)

VIII. Serum Erythropoietin ( low                      

- The following tests are done to exclude secondary causes of           

   Polycythaemia:

    
1. Arterial Oxygen Tension (  (to exclude hypoxia caused by chronic obstructive airway disease and CVs disease)

2. Ultrasound abdomen and CT scan (  (to assess spleen size and to detect renal abnormalities) 
3. T.R.C.V.

4. Hb dissociation curve and Hb electrophoresis
5. Erythropoietin assay

Proposed diagnostic criteria:  (as in the WHO): 
A1   Raised red cell mass

  B1   Thrombocytosis

        (>25% above mean normal 
                    Platelet count>400X109/1
          predicted value)

A2   Absence of a cause of 

  B2   Neutrophil leukocytosis

        Secondary Polycythaemia
                    neutrophil count >10X109/1

A3   Palpable splenomegaly

  B3   Splenomegaly demonstrated 







          by isotope/ultrasound scanning

A4   Clonality marker: JAK2                    B4   Characteristic BFU-E growth ***
        (abnormal marrow karyotype
)                   or reduced serum erythropoietin
A1 + A2 + A3 or A4   establishes  PV
A1 + A2 + Two of B   establishes  PV

*** ( circulating erythroid progenitors (erythroid colony forming unit, CFU and erythroid burst forming unit, BFU) are increased compared to normal and grow in vitro independently of added erythropoietin.

Classic Polycythaemia Vera Study Group Diagnostic Criteria: 

A1 ↑ Red Cell Mass

 B1    Thrombocytosis  

         Male ≥36 ml/kg

          Platelet count >400,000/µl

         Female ≥32ml/kg 
          

A2   Normal Arterial 
            B2     Leukocytosis

       O2 Saturation ≥92%                        >12, 0000 / µl (No fever or infection)                                                                                       
 
                                                        B3    ↑ Leukocyte Alkaline

                                                                 Phosphatase score

A3   Splenomegaly

                     ↑  Serum B12 (>900pg/ml)   

                                                                                or






           ↑  Unbound B12 binding






               capacity (>2200pg/ml)

Diagnosis is acceptable if the following combinations are present: A1 + A2 + A3 or A1 + A2 + any two from Category B.  

