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HAEMOSTASIS
Definition – This is the maintenance of blood in the fluid state within the vessels where the coagulants and inhibitors are in balance
Factors affecting haemostasis are:-
-coagulation mechanism
-vascular component
-fibrinolysis
-natural inhibitors
-thrombocytes/platelets
Haemostasis workup – bleeding, thrombosis and major surgery
A defect in one or more of these factors can cause bleeding pathology (bleeding or thrombosis)
Haemostatic evaluation is done in disorders of bleeding, thrombosis or before surgery
HAEMOSTATIC EVALUATION/INVESTIGATION OF DISORDERS
This is done by requesting for a coagulation profile or a full coagulation screen 
1. TBC/ CBC/ FBC/ Full haemogram
-This contains an anticoagulant (substance that prevents clotting of blood by removing the clotting factors) called EDTA (a salt of either Na+ or K+ {mostly K+ as it dissolves more readily} and MOA is by chelating Ca2+ ions)
-This test is done on blood that is <8 hours old i.e. fresh blood, otherwise the sample undergoes anticoagulation changes
-After 24 hours, EDTA degranulates granulocytes, condenses cells (early signs of apoptosis), cremation of RBCs and deglobulation of polynuclear cells (macrophages)
-This is done to check if the patient has sufficient Hb (especially before surgery), to check if the patient has a malignancy, and to find out what kind of anaemia, WBCs and plts, and if there is low Hb

PBF 
-Thick film (microbiology) and thin film (haematology)
-If the PBF and TBC results vary then go with the results of the PBF e.g. platelets may be in clumps and the machine doesn’t pick it up

2. Whole blood clotting time 
-Done using lee and white
-This looks at how long does blood take to clot in the container
-Do not manoeuvre to get blood as tissue thromboplastin comes in and it is an activator of anticoagulation
-Take 3ml of a blood sample from the antecubital vein then dispense 1ml into each of three tubes that are sitting in the water bath and start a stopwatch
-Then keep checking for clots in the tube and stop the stopwatch when the clots form (each clock for each tube)
-Check every 5-15 secs
-Find mean for all tubes
-Normal range is 5-11 mins
-This test tells you that something is wrong in the coagulation or thrombocytes, but not in the vasculature
-This is a non-specific screening method

3. Bleeding time 
-This measures the duration of bleeding from a standard cut (use a lancet to make a cut)
-Bleeding depends on the elasticity of the vessel wall and the number and functional integrity of platelets 
-Methods 
a. Ivys 
-Cuff placed above elbow (40mmHg)
-Check for an area of no visible vessel because we want to target capillaries, arterioles and venules
-Use a lancet to pierce or prick (3mm deep) 
-Use a blotting paper at the site of cut (multiple sites can be done to obtain a mean)
-Normal range is 3-7 mins
-Bleeding stopped by vasoconstriction, platelet aggregation and adhesion 
-There is no use of coagulation cascade hence in haemophiliacs there is no abnormal bleeding time
b. Dukes 
-The earlobe is pricked with a lancet (3mm deep) but do not pierce through
-Normal range is upto 5 mins
c. Standardized ivys/Template method
-Use a cuff and place template (metal plate – it is 9mm long)
-1mm deep and 9mm long cut using the lancet – the cut is template guided
-Blot while bleeding
-Time with stopwatch
-Normal range is upto 9 mins
4. Basic coagulation tests
a. PT
b. TT
c. APTT/ KCCT
The sample is collected as 1 vol anticoagulant to 9 vol blood (1:9) e.g. sodium nitrate 0.3 ml:2.7 ml
Q. List down 5 analytical points in quality control of samples
NOTE:- Ca2+ is factor IV
PT
Mix 0.1 ml of plasma (without Ca2+) with 0.1 ml tissue thromboplastin  (tissue factor {F III} and endothelial phospholipid {no platelets hence no phospholipids [plt factor 3]}) and CaCl2
Checks extrinsic pathway
PT done by qick’s one stage
If PT value is >3 secs than control value then it is abnormal
PT index = C/T * 100
PT ratio = T/C
INR 
Thromboplastin for lab work can be obtained from rabbit brain, placenta (thus placental retention can lead to DIC and manifest as severe bleeding {+sepsis because of bacterial aggregation after the placental ruptre}) and lungs. 
INR = international normalized ratio 
Reference thromboplastin is gotten from WHO and compared to the local thromboplastin
PT of both found (20 samples) and a graph is drawn
 (
ISI = the gradient
)

INR = (T/MNP)ISI
MNP = mean normal pool; T = test; ISI = international sensitivity index
PTC should be within PT= 13-16 secs to be a part of the control
If patient’s results vary more than 3 secs then it is abnormal e.g. PTt value 17 secs and PTc (PT control) 13 secs then the results are abnormal and the patient is hypercoagulable i.e. has a defective extrinsic coagulation pathway involving F2, F5, F10 and F7.
Q. Significance of thromboplastin 
PT – used to monitor extrinsic pathway, warfarin/anticoagulant therapy
e.g. 
PTt is 14 secs, PTc is 13 secs and patient is on 5mg warfarin – This is not normal because warfarin (anticoagulant) should give a higher value of PT and it should not be close to the control i.e. like a normal person
PTt = 36 secs/24 secs and PTc = 12 secs – This is too high but this is confirmed when INR is calculated and it is within the range
Recommended INR in normal people is 1 and recommended INR in DVT patient on treatment is 2-3
KCCT/APTT
Used to monitor intrinsic pathway
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KCCT is reagent restricted i.e. needs kaolin and cephalin; and as APTT is not reagent restricted hence it is a modification of KCCT
NB:- Cephalin (from cow brain or soya brain) and kaolin (silica or ground grass) are contact activators 
APTT can use the other options hence is modified KCCT e.g. silica or soya bean
Factor XII is a contact factor and is activated by kaolin; cephalin provides the phospholipids
KCCT aims to increase pt’s baseline by 1½ - 2½ 
Pre-tx sample is the baseline
e.g 
Before Tx – KCCT = 32 secs, C = 35 secs
After Tx – KCCT = 76 secs, C = 35 secs
1½ - 2½ = 48-80
Thus this is okay as it is within the new 1½ - 2½ required range
Take a sample right before giving the next dose
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F Xa- used to monitor clexane but it is expensive
TT
This monitors the common pathway partially
Thrombin clotting time = F IIa (thrombin)
IIa – I (fibrinogen) – fibrin 
Thus fibrin production is only affected when IIa is inhibited
Heparin inhibits thrombin
Between KCCT test and control, a difference of 10 secs is abnormal
Between TT test and control, a difference of 2 secs is abnormal

In order to monitor the common pathway use dilute russel viper venom time (DRVVT) where the venom is a direct activator of factor X and thus this is able to monitor the common pathway. This uses the stypren method
SUBSTITUTION TEST
This is also known as the mixing/ correction test
Single factor assay – This is used to determine which factor is deficient. It is normal in which inhibitors are more hence substitution test is used. 
This differentiates between factor deficiency and inhibitors
Give 1 vol control plasma and add 1 vol patient plasma and if KCCT goes down then it was a factor deficiency then do a factor assay (if not then do inhibitors assay)
1 vol normal serum (NS) (deficient in F VIII) + 1 vol of test plasma – check KCCT – even use aged plasma as F VIII is labile or use F VIII deficient plasma
1 vol of adsorbed plasma (removes vit K dependent factors eg F IX) + 1 vol test plasma – check KCCT – even use F IX deficient plasma
NB:- In von willebrand disease even F VIII decreases
Then do single factor assay to find out the severity 
Bethesda – units to measure inhibitors
