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Test Report Name  Age  Critical 

Low  

Critical 

High  

Units  

HEMATOLOGY          

Activated Partial Thromboplastin Time,  

           Plasma  

  -  ≥ 150  sec  

Fibrinogen    ≤ 60  -  mg/dl  

INR (International Normalizing Ratio)    -  ≥ 6.0    

Platelets, Blood    ≤ 40  ≥ 1000  10(9)/L  

D-dimer Positive 

FDP Positive 

Hematology Low High 

Platelet count (adult) <40,000/cu mm >1,000,000/cu mm  

Platelet count (pediatric) <20,000/cu mm >1,000,000/cu mm 

aPTT None >78 secs 

PT None >30 secs or 

>3×control level 

Fibrinogen <100 mg/dl >700 mg/ dL 















 It is geometric mean of PT of reference 

sample group 

MNPT is the denominator used for 

calculation of INR 

MNPT is a must for any lab doing 

coagulation studies 

 



Collect citrated plasma of apparently 

healthy individuals (20 Donors: F&M) 

Do PT & aPTT of all these 20 cases. 

Take a mean, Do +/- 2SD to establish 

Normal range of PT 

PT is reported in form of INR 

INR= (Test/MNPT)ISI 



 The correct MNPT is vital to the accuracy of the 

INR determination 

 The PT values in a normal population are 

skewed to the right 

 Therefore arithmetic mean will be 

disproportionately higher than the true MNPT 

value. 

 The skewness can be compensated for by 

determining the geometric mean of normal PTs. 

 The geometric mean is usually lower than 

arithmetic mean & similar to median 



The Geo-Mean is determined by: 

1. Transforming each data point to the log 

value 

2. Determining the mean of the log values 

3. Transforming the result back to the 

original units 

4. The equation  for Geo-Mean is 

 

X=Antilog ∑ 
N 

Log(PT) 



 Age- and sex-specific reference intervals 

(normal values) must be verified or established 

by laboratory.  

 For example, a reference interval can be 

validated by testing samples from 20 healthy 

representative individuals; if no more than 2 

results fall outside the proposed reference 

interval, that interval can be considered 

validated for the population studied 



Collect citrated plasma from minimum 6 

healthy donors 

 

Pool them in plastic container, mix and 

centrifuge at 1500 g for 10 min at RT 



Estimate PLT (<10000/µl), check PT and PTT 
value(should be within normal range) 

Aliquot and store at -80oC 
Thaw immediately, analyze with every 

batch(as a QC sample) 
Monitor with successive run 
New lot of pooled plasma should be analyzed 

parallel with older lot 
Range, mean, +/- 2SD should be calculated 

after 20 successive reading 
 



 When the PT and/or APTT are abnormal, further 
testing may be done to identify the specific 
abnormality.  

 Mixing studies are performed to differentiate a 
factor deficiency from a circulating inhibitor  

 The coagulation test with the abnormal result is 
repeated using several different dilutions of the 
patient's plasma and normal plasma.  

 The testing is performed immediately and after 
incubation at 37°C (2 hours).  

 If the abnormal result is corrected by the addition of 
normal plasma, a factor deficiency is indicated, 
whereas no correction of the abnormal result 
indicates the presence of a circulating inhibitor. 



 The clotting times for the various dilutions and 
time intervals are compared to determine if the 
patient's clotting time has been corrected.  

 Clotting times will tend to increase with time due 
to the loss of labile factors; therefore, it is 
important to compare the patient's diluted 
sample results with the result obtained from the 
normal control plasma (Tube #1).  

 A clotting time is considered prolonged if it is 
longer than the normal control plasma's clotting 
time (Tube #1). 

 If correction is observed, a factor deficiency is 
indicated.  

 A circulating inhibitor is indicated by no 
correction of the prolonged test. 



The performance of the test after incubation 
reveals the time and temperature dependency 
of the inhibitor.  

Factor VIII inhibitors are time- and 
temperature-dependent.  

 Inhibitors that are time- and temperature-
dependent will exhibit correction 
immediately;  

however, on incubation, the result will become 
prolonged.  

Lupus anticoagulants tend to act immediately; 
however, they may exhibit time dependency. 



When the sample matrix is unknown or in doubt, 

performance of sodium, potassium and calcium 

assays on the sample can be undertaken to help 

determine the sample matrix.  

 Samples collected in sodium citrate tend to have 

high sodium and low calcium values while 

samples collected in potassium EDTA will have 

elevated potassium levels with undetectable 

calcium values 



 platelet poor plasma containing ≤ 10 x 109 

platelets/L.  

 In order to ensure appropriate removal of 

platelets for some particularly sensitive tests 

including LA, a process of double 

centrifugation is recommended . 

 This is especially important if the plasma will 

be frozen prior to testing. 



 IQC material generally includes ‘normal’ and 

‘abnormal’ sample controls with results plotted 

using a Levy-Jennings chart.  

 This process is performed for each analyte tested 

(i.e., PT, APTT, etc), and using a time-frame suited 

to each test performed.  

 For example, for continuous test systems such as 

APTT, it might be appropriate to perform testing 

every two, four or so hours.  

 For tests performed in batches, it might be 

appropriate to perform controls at the start, 

middle and end of the test run.  



 



  When a clot is not detected during PT and 

aPTT testing and,  

Where the fibrinogen level is <25 mg/dl, 

it should be suspected that the sample is 

actually serum. 



28 year old woman, previously healthy, 

who comes in with sudden onset of 

petechial rash and heavy menses; No 

medications.   

Platelet count in ER 2,000/microliter; Hgb 

12.5 g/dl, WBC:12000/cumm, slightly Left 

Shift in Neutrophilic series 

BMA: Increased Megakaryocytes , The 

majority are non-Platelet Producer 



48 year old man, Hx diabetes, 

hypertension, drug abuse, admitted with 

3 days of fever & confusion.   

Bloods in ER show Hgb 7.5 (normal 14.5 

for him), platelets 12,000; Coombs 

negative.  Blood smear shows 

 ; creatinine 1.6, LD 540, Bili 4.5/0.8 



http://www.emedicine.com/cgi-bin/foxweb.exe/makezoom@/em/makezoom?picture=/websites/emedicine/emerg/images/Large/966966HUS.jpg&template=izoom2


 vWF is synthesized by ECs, 

megakaryocytes  and platelets.  

 The constitutive secretion pathway is 

active only in ECs. The storage granules 

found in cells that synthesize vWF are the 

Weibel– Palade body in ECs and the α-

granule in megakaryocytes and 

platelets. 

 



 Mature vWF is composed of identical 
disulphide-linked subunits, 

 Two subunits joined at the C-termini form 
dimers that are the building blocks of 
larger multimers ranging in size from 
approximately 500 kDa to in excess of 10 
000 kDa.  

 The ultra-large vWF multimers secreted 
by ECs may appear as thin filaments that 
are several microns long or as globular 
molecules.  



 These ultra-large vWF multimers can only 

be detected transiently in normal plasma 

because they are cleaved by a plasma 

metalloproteinase (ADAMTS 13). 

A Disintegrin And Metalloprotease with 

ThromboSpondin type 1 motifs, formerly 

VWF cleaving protease 

 Deficiency of ADAMTS 13 results in 

accumulation of ultra-large  vWF multimers 

in plasma, leading to enhanced shear-

induced platelet aggregation; this is 

responsible for the microvascular 

thrombosis seen in patients with thrombotic 

thrombocytopenic purpura  

 












