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HAEMOSTATIC 
LABORATORY

ROUTINE ASSAYS

PT, INR,aPTT,TT,

Fibrinogen, D Dimer

SPECIALISED 
ASSAY

Factor assay, 
Thrombophilia 
testing, platelet 
function tests , 
Factor inhibitor,

Lack of assay standardization

together with nonharmonized test

results between different

measurement methods, can

potentially lead to incorrect

decision in patient’s treatment.



Variability between laboratories performing coagulation tests with identical platforms: a

nationwide evaluation study; Nagler et al. Thrombosis Journal 2013, 11:6

 Data from eight laboratories measuring fibrinogen twice in twenty healthy subjects with one out of 3

different platforms and single measurements of prothrombin time (PT), and coagulation factors II, V, VII, 

VIII, IX, X, XI and XIII were analysed.

 The variability for fibrinogen measurements within a laboratory ranged from 0.02 to 0.04, the 

variability between laboratories ranged from 0.006 to 0.097.

 Variance components that could be attributed to technicians or laboratory procedures were

substantial, led to disappointingly low intraclass correlation coefficients for several factors and were 

pronounced for some of the platforms. 

 The findings call for sustained efforts to raise the level of standardization of structures and

procedures involved in the quantification of coagulation factors.
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“lab tests guide more than 70 percent of medical decisions”
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QUALITY IN COAGULATION LABORATORY 

There are 2 parts to QA:

- Internal Quality Control [QC] - 'Are my results today 

the same as yesterday?'

- External Quality Assurance [EQA] - 'Are my results 

the same as other labs performing the same test?'

Internal QC is the monitoring of any haemostatic test performed 

in the laboratory to ensure that there is no day-to-day or within 

the day variation. Commonly this involves includes a statistical 

analysis of the tests that have been performed and the use of 

control materials with an assigned value e.g. a Factor VIII 

standard. 

External QA involves the evaluation of the performance of the 

laboratory in a particular test or tests by an external agency e.g. 

UK NEQAS, CAP , CMC Vellore etc. Such schemes are usually 

organised on a national or international bodies and the analysis 

is retrospective with a comparison of labs within the peer group.



QUALITY BEGINS AND ENDS WITH THE PATIENT

PRE-ANALYTICAL

ANALYTICAL

POST-ANALYTICAL



 PRE EXAMINATION PHASE
 Standardization of collection procedure

 Specimen collection

 Specimen mixing

 Sample integrity 

 Operator training/ competency

 EXAMINATION PHASE
 Calibrations of equipment

 Daily Quality Control 

 Linearity & dilutions ( where applicable)

 Test limitations & instrument flaggings

 POST EXAMINATION PHASE

 Delta checks

 EQA / proficiency testing

 RCA and CAPA of nonconformities

LABORATORY QUALITY ASSURANCE PROGRAM



QUALITY MANAGEMENT IN PRE-ANALYTICAL PHASE



RIGHT QUALITY STARTS WITH THE RIGHT SAMPLE !!





 The current CLSI guidelines  favor the use of the lower citrate (3.2%) concentration for most coagulation assays, Specimens 
collected in 3.8% buffered sodium citrate may overestimate the PT and APTT and underestimate fibrinogen.

 Tubes should be adequately filled (to the mark noted on the tube if provided) or to no less than 90% of this total volume. 
Under-filling may cause significant sample dilution and may also provide falsely prolonged clotting times due to the excess 
calcium-binding citrate present.

 Too high a hematocrit will influence the anticoagulant to plasma ratio and thus test results in coagulation samples An 
adjustment in the ratio of anticoagulant solution/volume of blood at different packed cell volume when hematocrit values are 
above 55% may be undertaken using CLSI recommendations, although a simplified method is to remove 0.1 mL of sodium 
citrate from a 5 mL 3.2% sodium citrate evacuated tube prior to collection.

 Coagulation tests ( specially aPTT based) to be performed within 4 hrs from collection. If aPTT based testing cannot be 
performed within these times, platelet-poor plasma should be removed from the cells by double centrifugation and frozen at –
20°C for up to 2 weeks or at –70°C for up to 12 months.

 Prior to testing, samples should be completely thawed in a 37 C water bath (for about 5 minutes) and mixed thoroughly prior to 
testing.

 Platelet-poor plasma should have a residual platelet concentration of less than 10 X 10 9/L.

 Collection of blood for coagulation testing through intravenous lines that have been previously flushed with heparin should be 
avoided

 All coagulation samples to be checked for clots before assay

PRE-ANALYTICAL VARIABLES IN COAGULATION SAMPLES



 The pre-analytical phases of testing include specimen collection, transportation of whole blood specimens to the laboratory, specimen 
processing and storage

 One of the most critical aspects of specimen collection is proper patient and also sample identification

 Samples should be collected in a relatively non- traumatic manner and blood should flow freely in to the specimen container. Closed 
vacuum vacutainer system is preferable 3.2% Sodium Citrate vials

 The blood and anticoagulant must be promptly and adequately mixed to avoid in vitro clot formation.

 The required blood to anti-coagulant ratio is 9:1 and therefore overfilling or under filling of the evacuated tube should be avoided as this can 
introduce result error.

 EDTA or heparin anticoagulated tubes for haemostasis testing will lead to aberrant results

 When the sample matrix is unknown or in doubt, performance of Na, K and Ca assays on the sample can be undertaken to help determine 
the sample matrix. Samples in sodium citrate tend to have high sodium and low calcium values while samples in potassium EDTA will have 
elevated potassium levels with undetectable calcium values

 PT/INR evaluation are stable at room temperature for 24 hrs. Samples can be stored as whole blood or centrifuged.

 Samples for APTT and for special coagulation assays should be maintained at room temperature if testing will be complete within four hrs. 
Samples that can not be tested in this time frame should be spun and the plasma frozen in a freezer that does not undergo automatic freeze 
thaw cycles.

PRE-ANALYTICAL VARIABLES IN COAGULATION SAMPLES



1. For coagulation screening assays laboratories should evaluate acceptable concentration of interfering 

substances for their own system (reagent/ coagulometer).

2. If intravascular or in vivo haemolysis is suspected, along with the results appropriate notation

on the test report (intravascular haemolysis) should be given.

3. Use of mechanical and/or electromechanical clot detection methods is recommended whenever

it is possible for samples that contain substances interfering with light transmission (Haemolysis, hyperbilirubinemia 

and lipemia)

4. Thawing of frozen plasma samples should be performed rapidly, for 10 minutes, at 37 °C in an

incubator, dry thermo block or water bath.

5.To ensure sample integrity prior to testing, thawed sample should be thoroughly mixed by

the gentle inversion of sample for 180° and return to starting position for 6-times.



QUALITY MANAGEMENT IN ANALYTICAL PROCESS
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ANALYTICAL – ACCURACY VS PRECISION

1. Accuracy: Accuracy is a measure of how close 
reported test results are to the “true” value, which is 
typically a target defined by a “gold standard” test 

2. Precision: Precision is a measure of how close test 
results are to each other when they are repeated 
multiple times on the same sample.



 VALIDATION & VERIFICATION OF EQUIPMENT

 STANDARDIZATION OF METHOD & REAGENTS

 REFERENCE INTERVAL CHECKS

 CALIBRATION OF EQUIPMENT INCLUDING

 CALIBRATION OF NON-CRITICAL LAB EQUIPMENTS LIKE PIPETTES,TIMERS,CENTRIFUGE ETC

 INTERNAL QUALITY CONTROL 

 EXTERNAL QUALITY ASSESSMENT (EQA)

 STATISTICAL ANALYSIS OF LAB DATA 

 MONITORING DEVIATIONS ,NON-CONFIRMITIES IN LAB

 PERFORMING ELABORATE ROOT CAUSE ANALYSIS AND EFFECTIVE CAPA FOR OUTLIERS

QUALITY ASSURANCE INSIDE LAB





INTERNAL QUALITY CONTROLS & CALIBRATION

 Commercial IQC material using two different levels are to be used for all coagulation tests –

 each eight hours of patient testing 

 each time there is a change in reagents

 more frequently if specified in manufacturer's instructions, laboratory procedure,

 Calibration and verification of calibration of methods must be performed following the manufacturer's 

instructions, at minimum, including the number, type, and concentration of calibration materials, 

frequency of calibration, and criteria for acceptable performance

 Laboratories must either recalibrate or perform calibration verification at least every six

months and if any of the following occur:

1. At changes of reagent lots unless the laboratory can demonstrate that the use of

different lots does not affect the accuracy of patient/client results

2. If QC shows an unusual trend or shift or is outside acceptable limits, and the system

cannot be corrected to bring control values into the acceptable range

3. After major preventive maintenance or change of critical instrument component

4. When recommended by the manufacturer



 For PT, ISI value should be appropriate to the particular PT reagent and instrumentation used.

 The calculation of the INR is adjusted using the appropriate ISI value for every new lot of PT reagent, changes in 

types of reagent, or change in instrumentation. INR=(PT of patient / PT of geometric mean normal population)ISI

 The appropriate geometric mean of the PT reference interval is used in the INR calculation (MNPT).

 There are checks of patient reports for correct INR calculations, patient values, and reference intervals under the 

following circumstances.

1. Change in lot or type of PT reagent

2. Change in instrument

3. Establishment of new PT reference interval

4. Change in INR calculation

5. At defined intervals, in the absence of the above changes

 Reference intervals for PT and aPTT should be current for the reagent or lot number, and are appropriately 

determined.

POINTERS TO RIGHT ANALYTICS



STANDARDIZATION OF ROUTINE COAGULATION TESTS

PROTHROMBIN TIME
• Recombinant thromboplastins with ISI values below 1.2 should be used 

for PT determination.

• ISI value for a specific combination of thromboplastin/ coagulometer

should be used whenever it is possible. 

• MNPT calculation with every new lot of reagent

• INR calculation checks on equipment to be done

• Reference ranges to be verified with reagent lot change

aPTT
1. To performing aPTT as a screening test, it is

recommended to use aPTT reagents sensitive to

factor deficiency, but at the same time it does not have to

be sensitive to LA.

2. aPTT assay is an appropriate assay for UFH

therapy monitoring.

3. If aPTT is used for UFH therapy monitoring,

general recommendation for laboratories is to

test the sensitivity of aPTT reagents in order to

establish appropriate therapeutic interval.

4. aPTT should not be used for LMWH monitoring.

For estimating LMWH therapeutic response

anti-Xa assay should be used exclusively.

5. The reference ranges should be verified with reagent lot 

change

6. The aPTT ratio should always be reported together

with the result expressed in seconds.

FIBRINOGEN
• Fibrinogen functional assay is the most reliable method for routine use in 

clinical laboratory.

• Fibrinogen immunoassays that measure concentration

of fibrinogen rather than its functional activity are recommended in 

differential diagnosis

of dysfibrinogenemia.

• Results of fibrinogen activity test should be expressed

as g/L.

D-DIMER
1. D-dimer results should be expressed in mg/L DDU or FEU.

2. D-dimer measurement method in use should be declared on the test report 

along with the test result.

3. Assay kits that do not provide information about the type of unit used (DDU 

or FEU) in the assay should not be used.



WESTGARD RULES FOR QC





EXTERNAL QUALITY ASSESSMENT PROGRAM / PROFICIENCY TESTING

 The primary aim of a PT is to provide an objective 

evidence of competence and analytical performance of a 

participating lab.

 Provides quantitative data covering all the aspects of a 

lab functioning – reception of sample , storage 

conditions, processing procedures, calibrations and 

maintainence of equipment, data generation, result 

reporting etc.

 Can be a measure of accuracy and precision too

 Report data received from PT provider may act as a 

effective educational and training tool 

 Provides lab a tool to check for BIAS against other peer 

group labs and do RCA & CAPA



EQA data analysis



QUALITY MANAGEMENT POST –ANALYTICAL PHASE



Information Management System - LMS

MANUAL 

TRANSCRIPTION

PATIENT INFORMATION
 accessible

 accurate

 timely

 secure

 confidential

 private

Quality Lab Report



FEW POST-ANALYTICAL CHECKS

 If reference intervals are adopted from the literature or manufacturer, it is recommended to verify if such 

intervals are appropriate for a local  population.

 The use of age-adjusted reference intervals is critical for ensuring proper management of children with 

thrombosis or bleeding disorders.

 LIS interfacing verification to be done at a laboratory defined interval

 Interpretative comments, related to the both, preanalytical and analytical phases of testing,are strongly 

recommended and should be an integral part of the test report

 Coagulation laboratories are encouraged to define locally clinical relevant critical limits and/ or expand 

the existing list of critical values in conjunction with local clinical opinion.

 The first critical result should be reported immediately to the physician, and depending on the agreement 

with the clinical staff, reporting of the each following critical results for the same patient should be 

managed.



THE HEMOGLOBIN TEAM- AGILUS REFERENCE LABORATORY , GURGAON
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