TESTS OF HAEMOSTASIS

INTRODUCTION

A comprehensive knowledge of normal haemostasis is necessary in order to appreciate the abnormal state, the selection and interpretation of haemostatic tests.

A detailed clinical evaluation including the patient’s history, family history, as well as the details of the site, frequency, and the character of haemorrhagic manifestations is required.

No single test is suitable for the laboratory evaluation of the overall picture of haemostasis.

SAMPLE COLLECTION

· Venous blood, preferably from antecubital fossa

· Rapid collection (avoid activation of coagulation system)

· Mix immediately with anticoagulant in tube

· Avoid vigorous shaking (red cell lysis causes activation of coagulation)

· Carefully label the tube and take to the lab immediately

ANTICOAGULANT

· Citrate most commonly used for coagulation tests
· EDTA for platelet enumeration

· Heparin is unsuitable

· 1:9 ratio (0.5 ml citrate: 4.5 ml blood)

TESTING

· Commence testing within 4 hours of sample collection

· Store sample at ( - 40(C if testing is not immediate (for coagulation assays)

· Controls are included alongside patient samples in a batch of tests

· Preparation of sample

· Platelet Rich Plasma (PRP) – for platelet function tests

· Platelet Poor Plasma (PPP) – for tests of coagulation

· Clot formation (fibrin monomer) is used as the end-point for tests of coagulation

· Automated and semi-automated instruments vs manual

RESULTS affected by 

1. Haematocrit (variation in volume of plasma)

2. Amount of blood in the tube

3. Increase plasma lipid and bilirubin (may give false results)
4. Patient independent factors

a. Difficult venipuncture

b. Samples from indwelling catheters

c. Delay in delivery of sample to laboratory

d. Delay in processing

SCREENING TESTS

· Measure combined effects of factors that influence a particular phase of haemostasis
· These tests may be normal in the presence of mild but significant bleeding diathesis, disorders of platelets or blood vessels, factor XIII deficiency
· Screening test results and knowledge of the clinical disorder guide the selection of more specific diagnostic tests
1. Vascular Haemostasis

· Disorders may be due to ( vascular permeability

    ( vessel “strength”

     failure to contract in injury

· Accurate history and careful clinical examination are keystones of diagnosis

· Tests of defective vascular function are difficult to perform & interpret

· Bleeding time is the only test of value

· Role of skin biopsy

2. Platelets

· Assessment of platelet number (normal = 150-400 x 109/L)

· Blood film reveals variation in size, morphology, and confirmation of platelet number

· Pseudothrombocytosis due to
1. red cell fragments

2. microspherocytes

· Pseudothrombocytopenia
1. platelet clumping

2. giant platelet forms

· Bleeding time is a screening tool for platelet function

3. Bleeding time

· Measures the efficiency of the vascular and platelet phases

· It is independent of blood coagulation 

· The time taken from incision to cessation of bleeding is measured

· Normal time = 2.5-9.5 min (Template method)

· A normal time does not necessarily mean normal haemostasis

· It has several limiting factors 

1. Place, depth, direction of incision

2. Skill of technologist

3. Does not differentiate vascular defects, thrombocytopenia, platelet dysfunction disorders

These have led to the development of newer assays to assess platelet function eg Platelet Function analyzer (PFA-100)

· Test results are abnormal with aspirin therapy (withhold for 7 days),

thrombocytopenia (platelet count should be >100 x 109/L), platelet dysfunction eg von Willebrand’s disease

4. Blood Coagulation Tests

· Required in acute or chronic haemorrhagic tendency

· Detailed history: type, location, frequency, duration, severity of bleeding, spontaneous/traumatic

· Examination: reveal systemic diseases; extent and type of bleeding

· Screening coagulation tests: aPTT, PT, TT

· Any abnormality requires further testing

	Clinical Findings
	Screening Tests
	Comment

	Normal
	Normal
	Unlikely clinically severe haemorrhagic tendency



	Abnormal
	Normal
	Must identify abnormality



	Abnormal
	Abnormal 
	Must identify abnormality




· Activated Partial Thromboplastin Time (aPTT)

· Screens for abnormalities in the intrinsic pathway

· Measures the clotting time of plasma after the activation of contact factors in the presence of phospholipid

· Normal range = 26-34 sec

· Sensitive to deficiencies of all clotting factors (except VII and XIII) or the presence of inhibitors 

· Unfractionated heparin (UFH) prolongs the PTT and is monitored by it
Mixing Studies (Inhibitor screen)

· To differentiate between an inhibitor and a factor deficiency
· Mix equal volumes of the patient’s plasma with normal plasma and repeat the test eg PTT
· If the time corrects to normal – it confirms a factor deficiency
If it remains abnormal then it confirms the presence of an inhibitor

· Factor VIII inhibitors and lupus anticoagulant (affects PTT) are common inhibitors
· Prothrombin Time (PT)

· Screens for abnormalities in the extrinsic pathway

· Measures the clotting time of plasma in the presence of thromboplastin

· Normal range = 11-16 sec

· Monitors clotting factor deficiency (Factor VII, common pathway factors except factor XIII)

· Warfarin prolongs PT

· Therapeutic range of PT depends on the thromboplastin used

· Each thromboplastin preparation has a different sensitivity to clotting factor deficiencies and defects secondary to anticoagulation

· International Normalized Ratio (INR) developed by WHO to standardize anticoagulation internationally

· INR = [PT (patient) sec]  ISI
  [PT (control) sec]

· International sensitivity index (ISI)

Commercially available thromboplastin will have its ISI determined, according to a WHO standard (ISI = 1.0), and clearly labelled

· Point –of-care testing is available for outpatient/home-based monitoring of oral acnticoagulation

· Thrombin Time (TT)

· It measures the conversion of fibrinogen to fibrin monomer 

· Independent of the reactions that generate thrombin

· Thrombin is added to plasma and the time to clot formation is measured

· Normal range = 12-14 sec

· An abnormal result will occur with fibrinogen dysfunction & deficiency, presence of UFH or Fibrin(ogen) Degradation Products (FDP) 

SPECIFIC TESTS

· Measure a product or effect of pathologic in vivo activation of 

a. Platelets – platelet aggregation tests, vWF assay

b. Coagulation – factor assay, or 

c. Fibrinolysis – D-dimers, 

