                                                           COAGULATION DISORDERS
HEREDITARY COAGULATION DISORDERS

· Haemophilia A
· Haemophilia B
· Von Willebrand's disease
Haemophilia A:

· Most common hereditary clotting factor deficiency 

· Due to deficiency of Factor VIII

· Sex-linked inheritance: males affected; females usually carriers

· Up to 1/3 patients have no family history ( spontaneous mutation 

Clinical Features:

· Patients usually male 

· Characterized by bleeding into joints and muscles: ankles, knees, elbows, thigh, calf, posterior abdominal wall

· Recurrent haemarthroses (bleeding into joints) may lead to arthropathy if not properly treated

· 'Target' joint: blood irritant to synovium (synovial hypertrophy with formation of friable tissue ( tendency to rebleed

· Intramuscular haematomas ( entrapment neuropathy, ischaemic necrosis

· Prolonged bleeding after tooth extractions

· May have haematuria, GI bleeding

· Intracranial haemorrhage: uncommon, important cause of mortality

· Surgery and trauma: life-threatening haemorrhage

· Severity inversely correlated to factor VIII levels

	Factor activity (% normal)
	Clinical Features

	< 1%
	Severe. Frequent spontaneous bleeds into joints, muscle & internal organs

	1-5 %
	Moderate. Bleeding after trauma; some spontaneous bleeds

	5-20 %
	Mild. Bleeding after trauma, surgery


Laboratory Diagnosis:

· Partial thromboplastin time (PTT) is prolonged

· Prothrombin time (PT), thrombin time (TT) normal

· Bleeding time normal

· Factor VIIIc level decreased

· Factor VIIIAg – absent in severe Haemophilia A

Differential Diagnosis of Prolonged PTT

· Haemophilia B
· Factor XI or XII deficiency – BUT Factor XII deficiency not associated with abnormal bleeding
· Von Willebrand’s disease
· Inhibitors to Factors VIII, IX, XI, XII
· Lupus anticoagulant – associated with thrombosis not bleeding
Treatment:

At The Time of Bleeding
· Factor VIII replacement therapy: factor VIII concentrates (plasma derived, recombinant); cryoprecipitate

· Minor bleeding, early haemarthrosis/muscle bleed: raise factor VIII ( 30%

· More severe bleeding: raise factor levels ( 50%

· Surgery, major trauma, head injury/bleeding at a dangerous site: raise factor levels to 100% and maintain until bleeding has stopped

· DDAVP (1-deamino-8-D-arginine vasopressin, desmopressin): 

· causes a rise in factor VIII and vWF levels by release from endothelial cells

· can be used in mild haemophiliacs to cover minor surgery or treat a minor bleeding episode

· Anti-fibrinolytic agents e.g. tranexamic acid, EACA ((- aminocaproic acid) useful for mucosal bleeds e.g. mouth bleeding. Contraindicated in urinary tract bleeding

· Supportive measures: rest affected part; analgesics - avoid ASA, NSAIDs

       In between bleeds

· Immunization especially Hepatitis B
· Proper dental care
· Advise about appropriate physical activities
· Counseling re: risk of infections
· Encourage attendance at school
· Education about recognition and prompt treatment of bleeds
· Prophylaxis 
Complications of Treatment:

· Blood-transmitted infections - HIV, Hepatitis B, C
· Inhibitors:
· Antibodies to infused factor VIII
· Patients refractory to treatment
· Porcine factor VIII, recombinant factor VIIa, activated prothrombin complex conc. (FEIBA-factor VIII inhibitor bypassing activity)
Haemophilia B:

· Deficiency of factor IX

· Less common than Haemophilia A

· Inheritance and clinical features identical to Haemophilia A

Laboratory Diagnosis:

· Prolonged PTT

· Normal PT, TT, bleeding time

· Decreased factor IX clotting activity

Treatment:

· Factor IX replacement therapy: Factor IX conc., FFP, stored plasma

Von Willebrand's Disease:

· Quantitative or qualitative abnormality of von willebrand's factor (vWF)
· VWF: acts as a protective carrier for factor VIII in the circulation; involved in platelet adhesion to damaged endothelial tissues at high shear rates
· Deficiency in vWF results in dual haemostatic defects:
· Reduced factor VIII levels
· Abnormal bleeding due to failure of platelet adhesion
· Most common inherited bleeding disorder
· Autosomal dominant
· Three variants: Type 1 (most common), Type 2, Type 3 (rare)
Clinical Features:

· Mild to moderately severe bleeding tendency
· Mucous membrane bleeding: epistaxis, menorrhagia
· Prolonged bleeding from superficial cuts
· Excessive bleeding after surgery, trauma
· Haemarthrosis, muscle bleeds rare except in Type 3 (autosomal recessive; vWF levels very low; Factor VIII levels very low)
Laboratory Diagnosis:

· Bleeding time prolonged
· PTT may be prolonged
· Factor VIII levels usually reduced
· vWF levels usually low
· Defective platelet aggregation with ristocetin
· Ristocetin cofactor activity reduced
· Platelet count normal
· Multimer analysis to diagnose subtypes
Treatment:

· DDAVP infusions - Type 1 vWD
· Intermediate-purity factor VIII concentrates (contain both vWF & factor VIII)
· Cryoprecipitate
· Plasma 
· Antifibrinolytic agents
· Local measures
Disorders of Fibrinogen
· Afibrinogenaemia – AR

· Bleed from birth

· No menorrhagia

· Defective wound healing

· Dysfibrinogenaemia – AD

· Qualitative disorder of fibrinogen

· Treatment – Cryoprecipitate
Factor XIII deficiency

· AR

· Bleeding from birth

· Spontaneous haemorrhage occurs

· Delayed bleeding

· All tests of coagulation normal
· Abnormal clot solubility

· Treatment – stored plasma

Factor V deficiency

· Uncommon

· AR

· Mild disease

· Mucosal bleeding

· PT and PTT prolonged

· TT normal

· Treatment – FFP

Factor VII deficiency
· AR

· Rare

· PT prolonged

· Bleeding is common

· Treatment – stored plasma

Factor X deficiency

· AR

· Similar to factor V deficiency

Factor XII deficiency

· AR

· Rare

· Not associated with bleeding

· Thrombosis may be seen

COAGULATION DISORDERS - II

ACQUIRED COAGULATION DISORDERS

· More common than inherited disorders

· Usually involve multiple clotting factor deficiencies

Disseminated Intravascular Coagulation (DIC):

· Occurs as a result of inappropriate and excessive activation of the haemostatic system

· Results in widespread fibrin deposition within the microcirculation

· Consumption of coagulation factors and platelets ( generalized bleeding tendency

· Some patients may present with thrombotic complications e.g. gangrene of fingers/ toes, CNS disturbances, acute renal failure

· Many conditions can trigger DIC:

· Obstetric complications e.g. septic abortion, IUD, amniotic fluid embolism

· Malignancies: AML-M3, mucin-producing adenocarcinoma

· Infections e.g. gram-negative sepsis

· Widespread tissue damage e.g. burns, severe trauma

· Immediate haemolytic transfusion reaction

Pathogenesis:

· May be triggered by:

· Entry of procoagulant material into circulation - amniotic fluid embolism

· Widespread endothelial damage - sepsis

· Results in activation of coagulation cascade ( intravascular thrombin formation ( conversion of fibrinogen to fibrin monomer

· Fibrin monomers polymerize to form fibrin clot

· Thrombin also causes platelet aggregation and deposition in vessels

· Fibrin strands and platelet aggregates cause partial blockage of arterial microcirculation ( acts as a sieve ( red cells fragmented as they pass through ( MAHA

· Fibrinolytic system activated by intravascular thrombi

· Excess plasmin results in degradation of fibrinogen as well as cross-linked fibrin ( FDPs and D-dimers

· FDPs interfere with fibrin polymerization and platelet function ( ( bleeding tendency

· Plasmin also non-specifically degrades factors V & VIII

· Net result ( depletion of fibrinogen, prothrombin, factors V & VIII

· Thrombocytopenia due to platelet consumption

· Coagulation factor deficiency + thrombocytopenia + impaired platelet function + inhibitory action of FDPs ( generalized bleeding tendency

Clinical Features:

· Generalized bleeding  especially from venepuncture sites, recent operation sites
· GI bleeding, haematuria, PV bleeding
· Less commonly - microthrombotic lesions e.g. gangrene of fingers and toes
Laboratory Diagnosis:

· Prolonged PT, PTT, TT

· Low fibrinogen levels

· Increased FDPs, D-dimers (more specific)

· Thrombocytopenia

· MAHA - red cell fragments on blood film

Treatment:

· TREAT UNDERLYING CAUSE
· Replacement therapy in an attempt to correct deficits:
· FFP - contains all clotting factors
· Cryoprecipitate - fibrinogen, factor VIII
· Platelet concentrates
· Packed red cells  - anaemia
Fibrinogenolysis / Fibrinolysis:
· Normal response to thrombosis

· Pathologic if associated with bleeding

· Increased secretion of plasminogen activators

· Increased circulating plasmin

· Capacity of antiplasmins exceeded

· Activated by same mechanisms which cause DIC

Laboratory Diagnosis:

· Prolonged PT, PTT, TT

· Increased FDP’s

· Normal D-dimer assay

Treatment:
· Use of anti-fibrinolytic agents
· Exclude DIC first

Vitamin K Deficiency:

· Vitamin K: 
· Fat-soluble, absorbed from upper part of small intestine in presence of bile
· Obtained from green vegetables and bacterial synthesis in GIT
· Necessary for post-translational (- carboxylation of the glutamic acid residues in the N-terminal region of factors II, VII, IX, X
· Enables them to bind Ca2+  and thus become biologically active
Causes:

· Inadequate diet

· Biliary obstruction

· Malabsorption 

· Vitamin K antagonists e.g. warfarin

· Newborns

· Broad-spectrum antibiotics especially oral non-absorbable

Haemorrhagic Disease of the Newborn:

· Bleeding occurs between 2nd - 5th day of life
· Due to low levels of vitamin K-dependent coagulation factors at birth
· Levels fall further in breast-fed infants
· Due to:
· liver immaturity
· lack of GI bacterial synthesis
· low levels in breast milk
· PT and PTT abnormal
· Platelet count and other coagulation parameters normal
· Prophylaxis: 1mg vitamin K IM to all newborn babies
· Vitamin K 1mg every 6 hours +/- FFP if infant is bleeding
Liver Disease:
· Bleeding common complication of liver disease

· Multifactorial: 

· Biliary obstruction ( ( absorption of vitamin K ( ( synthesis of factors II, VII, IX & X

· Abnormal fibrinogen (dysfibrinogenaemia)

· ( Synthesis of coagulation factors (hepatocellular damage)

· DIC: 

· ( synthesis of anticoagulants (AT, protein C,S, (2 antiplasmin)

· ( clearance of activated coagulation factors

· (  fibrinolytic activity

· (  release of thromboplastin from damaged liver cells

· Thrombocytopenia:

· hypersplenism

· ( thrombopoietin production

· Platelet dysfunction

Inhibitors of Coagulation

· Usually specific

· Clinical picture similar to factor deficiency

· May develop in patients with inherited factor deficiency

· Not related to exposure to factor concentrate

· Can be seen post partum

· May disappear spontaneously

· Lupus anticoagulant

Massive Transfusion

· 1.5 X blood volume in < 24 hours
· > 12 units of blood causes prolonged PT, PTT

· > 20 units of blood will also cause fall in platelets

· May result in DIC
· Deficiency of Factors V and VII

· Bleeding is out of keeping with deficiency

· Associated with platelet dysfunction
· Give FFP along with packed cells

· Platelets may be given if bleeding and count < 50

Extracorporeal circulation

· Patient on cardio-pulmonary bypass machine

· Haemodilution of clotting factors

· Inadequate heparin neutralization

· Acquired platelet dysfunction

· Decrease in platelet count
Drug Induced

· L-asparaginase – hypofibrinogenaemia as well as moderate deficiency of other clotting factors

· Adriamycin activates the fibrinolytic system

· Heparin and Warfarin

· Cephalosporins  - result in vitamin K deficiency
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