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Classic treatment of PV: 

• busulfan (Myleran) 

• chlorambucil (Leukeran) 

• hydroxyurea (Hydrea) 

• interferon alfa (Intron A) 

• ruxolitinib (Jakafi) 

 



New treatment option in PV: 

• Selective serotonin reuptake inhibitors(SSRI):  
• These are typically used for depression, but they may 

also help reduce itchiness. 
 

• JAK2 inhibitors:  
• These help block a mutated JAK2 gene from producing 

too many blood cells. 
 

• Imatinib mesylate:  
• help decrease spleen size and reduce the number of 

phlebotomies a person needs. 
 



• Givinostat:  
• This is a histone deacetylase medication that helps prevent 

abnormal cell growth. It may be a second line of treatment for 
people whose bodies do not tolerate first-line treatments well. 

• Peginterferon alfa-2a (Pegasys):  
• This is a JAK2 inhibitor targeting the JAK2 gene. 
• Idasanutlin:  
This is an MDM2 inhibitor that blocks certain protein interactions. 
 
• Another recent study, called the PTG-300 Polycythemia Vera Study, 

is looking at the medication PTG-300. control the number of red 
blood cells in the body. 
 



Case 
Presentation: 

 
 single ساله بیمارشناخته شده 11پسر

ventricle   ترمیم شده(cyantic 
heart disease +right to left 

shunt)  که به دلیل اپیستاکسی شدید

 3ومکرروتستهای انعقادی مختل  از

ماه قبل ازمراجعه به درمانگاه 

هماتولوژی کودکان ارجاع شد 

درسابقه ازبدو تولد سابقه بیماری .

خونریزی دهنده نداشته 

 :دربررسی اولیه.است

PT=18 PTT=60 
BT=5  





 



 
 

• Acquired Coagulopathy in 
congenital cyanotic heart 

disease 



Etiology of BLEEDING DISORDER 
Cyanotic Congenital Heart Disease 

 
• 1.Polycythemia 

•  
2.Thrombocytopenia 
3.Platelet function abnormalities 
4.DIC 
5.Decreased production of coagulation factors 
6.Impaired liver function 
7.Vitamin K deficiency 
8.Primary fibrinolysis 
 



PATHOPHYSIOLOGY OF BLEEDING DISORDERS 
 

 

• 1.lowered prothrombin levels are the 
principal hemostatic defects and are related 
to the severity of polycythemia 
 
 
2.(HCT>= 59% with hemoglobin 19 g/dL) 
+patient’s age >=45 years)----     A 
shortened half-life of platelets (80 hours with 
80 to 130 hours as normal time) also has been   

•  
3.The resultant vascular stasis makes these 
patients lead to DIC.  
 
 
  
 



localized intravascular 
coagulation(LIC) 

 
• The degree of abnormality observed in these Cases did not suggest 

severe DIC but was consistent with either low-grade or localized 
intravascular coagulation(LIC) . 
 
It has been suggested that the pulmonary microvasculature is the 
major area of LIC.  
 

• The liver cell hypoxia  & marrow reserve determine the day-to-day 
balance between production & consumption of coagulation factors 
and their plasma levels.  
 

• IC: 
• 1.LIC----localized+compensated response 
• 2.DIC---disseminated+uncompensated response 

 
 
 
 
 
 

•  
 



Heparin response 

 

• The increase in factor levels after heparin 
administration(Heparin response)  is  evidence of 
significant  LIC/DIC  does take place in these patients. 
 

• heparinization should not be used routinely and should be 
administered only in patients with definite evidence of DIC. 
 

• Critical point: 
 

• The polycythemia reduces the amount of plasma (RBC 
mass / plasma) so that the amount of anticoagulant in the 
collection tube must be appropriately reduced.  
 

• Clinical & paraclinic matching is necessary. 
 
 
 
 



Correct blood sample: 

Blood samples normally are collected with the usuall ratio of 1 
part of anticoagulant to 9 parts of blood.(1/9)  
 
The volume of blood added to 0.25 mL of 3.8% Na3 citrate for 
coagulation tests can be calculated according to the following 
formula  
 
Na 3 citrate volume( mL )=2.25 x (100 - normal hcrt/ 
100 - patient’s hct)  
 
 
• Trisodium citrate is infused into the arterial blood path to chelate 

calcium, decrease ionized calcium, and prevent activation of the 
coagulation cascade while blood is circulated in the extracorporeal circuit. 
 
 



Excessive Bleeding mechanisms in Congenital 
Heart Disease  

 
•  

 
1.Hemodilution ( increased HCT/plasma ratio) 

•  
2.Delayed hepatic maturation secondary to poor 
organ perfusion(decreased levels of coagulation 
factors compared with normal) 

•  
 
 



3.Secondary Vitamin K deficiency: 

• 1.impaired synthesis (weak liver function) : 

 

• 2.impaired absorption (weak intestine function)  

• A. incomplete 

• B. complete 

• can lead to impaired activity of factors II, VII, IX, and X. 

•  (likely resistant to vitamin K therapy). 
   
treatment: 

• 1.FFP/concentrated factor(even IM vitamin K had no effect) 

• 2.A:oral vit k 

• 2.B.IM Vit K (5- 8 mg of vitamin K1 daily for 2 days) but not with oral of vitamin K 



Treatment of  primary fibrinolysis  
(shortened euglobulin lysis time): 

 
•  

1.antifibrinolytic, in the preoperative 
treatment of primary fibrinolysis in CCHD 
(FDP,D-Deimer) 
 
 

• Other factor deficiency association with CCHD: 

• 1.VIII  deficiency 
• 2.von Willebrand factor 
• 3.factor XII deficiency 
•  

  
 
 
 
 
 
 
 
 
 
 
 
 

•  
 



Treatment strategy  for presented 
patient: 

• 1.ASA 

• 2.Hydroxiurea 

• 3.phelebotomy(every months/far from health 
center)/partial exchange(N/S or FFP) 

• DIC prophylaxis 

• 4.oral vit K (phytonadion)+vit k(IM) 
monthly(2 days) 

• 5.Ferrosulfate(prophylactic dose) 
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