Coagulation Disorders I (Inherited)

Disorders of Coagulation

a. Hereditary

b. Acquired

Hereditary Coagulation Disorders

1. Uncommon

2. All produce similar signs and symptoms regardless of the factor deficiency.

3. May be quantitative or qualitative abnormality (CRM-, CRM+).

Haemophilia A

· Deficiency of Factor VIIIc

· Variety of mutations result in the deficiency

· Commonest of clinical hereditary bleeding disorders

· Inherited in X-linked recessive manner

· Expressivity of genetic defect varies from kindred to kindred

· Severity of disease within a given kindred is relatively constant

· No FH of abnormal bleeding found in a third of all Haemophiliacs due to high mutation rate of the gene, neonatal deaths, passage through series of female carriers.

Haemophilia in Females:  Causes – very unusual

1. Heterozygote carriers in whom X chromosome inactivation occurs early in embryogenesis.

2. Mating between affected male and female carrier (consanguinity)

3. Hyperlyonization

4. Autosomal dominant inheritance

Clinical Manifestations

Determined by severity of factory deficiency

Mild:

5 – 25% factor VIIIc activity (no spontaneous bleeding)

Moderate:  
2 – 5% factor VIIIc activity (haemarthrosis but seldom severe orthopaedic problems)

Severe:
<2% factor VIIIc activity (repeated severe bleeding)

1. Haemarthrosis – acute and chronic

2. Subcutaneous and intramuscular bleeds – compartment syndromes

3. GIT and GUT bleeds – investigate as you would any other patients with these problems.

4. Traumatic bleeds – dental extractions, lacerations, circumcision

Laboratory Investigations

· Prolonged PTT – corrects on mixing with normal plasma.

· Normal PT

· Normal TT

· Normal platelet count

· 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 is NOT associated with abnormal bleeding

· von Willebrand Disease

· Inhibitors to factors VIII, IX, XI, XII

· Lupus anticoagulant – associated with thrombosis and not bleeding

Treatment

1. At the time of bleeding – depends on whether bleed is :

a. minor bleed or 

b. major bleed

Minor Bleed

· Includes some joint bleeding (non-critical), dressing changes, removal of sutures

· Mild Haemophilia – Give DDAVP

· Factor VIII concentrate

· Cryoprecipitate

· Dose depends on severity of deficiency and body weight – single dose of replacement is usually adequate.

Major Bleed

· Life threatening bleed

· Bleeds into important sites (CNS) 

· Post surgery

· Loading dose followed by Q8H doses until risk has passed

· Factor VIII levels should be measured

· Use of  Factor concentrates is preferable

Treatment

2.
In between bleeds
a. Immunization especially Hepatitis B

b. Proper dental care

c. Advise about appropriate physical activities

d. Counselling re:  risk of infections 

e. Encourage attendance at school

f. Education about recognition and prompt treatment of bleeds

g. Prophylaxis

Special Aspects of Treatment

1. Haemarthrosis – rest, analgesia

2. Intracranial bleeds – treat, then do radiological investigations

3. Pseudotumors – need surgical treatment

4. AIDS – inform about risk

5. Subclinical immunodeficiency

6. Hepatitis – inform about risk

7. Antibodies

Haemophilia B

· Less common than Haemophilia A

· Due to Factor IX deficiency

· Inherited in X-linked recessive manner

Clinical Features

Same as for Haemophilia A

Laboratory Diagnosis

· Prolonged PTT – corrects with mixing with normal plasma

· Normal PT

· Factor IX levels – decreased

Treatment

· Factor IX concentrate

· Fresh frozen plasma

von Willebrand Disease

· Deficiency of von Willebrand Factor

· Proportionate reduction of Factor VIIIc

· Prolonged bleeding time

· Characterized by mild mucocutaneous haemorrhage

Inheritance and Types

· Type I-classic vWD–AD

· Type IIa – Qualitative abn. – AD

· Type IIb – Qualitative – AD, may have associated thrombocytopaenia

· Type IIc – Quantitative and Qualitative – AR

· Type III – AR, severe disease

· Platelet type or psuedo-vWD-AD

Pathophysiology

VWF is required for:  1.
platelet adhesion 



          2.
carrying Factor VIIIc

Abnormal bleeding is therefore due to:   1.  abnormalities in primary haemostasis because of inability of platelets to adhere to exposed collagen.

2. Because of decreased Factor VIIIc levels causing Factor VIIIc deficiency type bleeding in severe cases (haemarthrosis).

Clinical Features

· Mucocutaneous bleeding

· Haemarthroses in severe cases

Laboratory Diagnosis

· Results can be variable in the same patient

· Bleeding time – Prolonged

· PTT – Prolonged

· Factor VIIIc level – Reduced

· VWF assay – Reduced

· Ristocetin induced platelet aggregation – Abnormal

Treatment 

· DDAVP (Types II and III respond poorly to this)

· Plasma

· Cryoprecipitate

Disorders of Fibrinogen
· Afibrinogenaemia – AR

· Bleed from birth

· No menorrhagia

· Defective wound healing

· Dysfibrinogenaemia – AD

· Qualitative disorder of fibrinogen

· Treatment – Cryoprecipate

Factor XIII deficiency

· AR

· Bleeding from birth

· Spontaneous haemorrhage occurs

· Delayed bleeding

· All tests of coagulation are normal

· Abnormal clot solubility

· Treatment – stored plasma

Factor V deficiency

· Uncommon

· AR

· Mild disease

· Mucosal bleeding

· PT and PTT abnormal

· TT is normal

· Treatment – FFP

Factor VII deficiency

· AR

· Rare

· PT prolonged

· Bleeding is common

· Treatment – stored plasma

Factor X deficiency

· AR

· Similar to Factor VII def.

Factor XII deficiency

· AR

· Rare NOT associated with bleeding 

· Thrombosis may be seen

Coagulation Disorders II – Acquired

1. Vitamin K def.

2. Liver disease

3. Disseminated intravascular coagulation (DIC)

4. Inhibitors of coagulation

5. Massive transfusion

6. Extracorporeal circulation

7. Drug induced

Usually multiple factors affected

May be complicated by thrombocytopenia

Vitamin K deficiency - Causes:

1. Haemorrhagic disease of the newborn

2. Malabsorption

3. Nutritional def.

4. Drugs e.g. vit. K antagonists, drugs that affect the gut flora (antibiotics)

Vitamin K deficiency

· Vit. K dependent clotting factors include factors II, VII, IX, X

· Deficiency results in abnormal PT, PTT

· Treat with vit. K given IV

Liver Disease – Pathophysiology of Bleeding

1. Deficient or absent synthesis of clotting factors

2. Deficient clearance of activated clotting factors

3. Fibrinogenolysis and fibrinolysis

4. Thrombocytopenia due to hypersplenism

5. Platelet dysfunction

GIT bleeding is the most common clinical feature due to anatomical lesions which often accompany liver disease e.g. oesophageal varices, gastritis

Laboratory Diagnosis

PT, PTT, TT all prolonged

Decreased in all clotting factors except VIII

Treatment

FFP and SOMETIMES vit. K if bleeding

DIC – Acute and chronic

· Trigger mechanism stimulates the normal haemostatic mechanisms

· BUT overwhelms the compensatory processes

· Persistent thrombin generation and fibrin formation 

· Utilization of fibrinogen, other clotting factors and platelets

· Activation of fibrinolysis with increased FDP’s

· Result is bleeding and shock

· Chronic DIC may be associated with abnormal tests of haemostatis but thrombosis rather than bleeding.

Causes of DIC

1. Obstetric

2. Infections 

3. Neoplasia

4. Haematologic malignancies e.g. APL

5. Vascular disorders

6. Massive tissue injury

Laboratory Diagnosis

· PT, PTT and TT are prolonged

· Platelet count is reduced

· Fibrinogen is decreased

· FDP’s are increased

· Blood film shows fragmentation, polychromasia (Haemolysis) (MAHA)

Treatment

a. Treat the underlying disorder

b. Replacement therapy i.e. clotting factors (FFP), platelets and red cells

c. Heparin therapy – Controversial not usually given

d. Chronic DIC – thrombosis tends to be more prominent than bleeding.  Usually attempt to treat underlying disorder.

Fibrinogenolysis

· Due to activation of plasmin

· Seen in malignant disease

· Similar clinical picture to DIC

· Treat with EACA

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

Massive Transfusion

· Def. of Factors V and VII

· Bleeding is out of keeping with def.

· Associated thrombocytopenia

· Associated platelet dysfunction

Drug Induced

· L-asparaginase-Hypofibrinogenaemia as well as moderate def. of other clotting factors

· Adriamycin activates the fibrinolytic system

· Heparin and Warfarin

· Cephalosporins
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