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•PT Principle:
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Thromboplastin

Tissue Factor(Specific Protein for initiating extrinsic system of Coagulation) +

Phospholipid(necessary for surface assembly of the coagulation complexes)+

Calcium ions( for correct orientation and binding of complexes)

Tissue extraction
Tissue Culture
Genetic technology

Human-Derived
Animal Derived
Genetic technologiesGenetic technology Genetic technologies



ProthrombinProthrombin TimeTime
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In1983 for correction of this variation in 
responsiveness of reagents  WHO introduced responsiveness of reagents, WHO introduced 
INR system of reporting PT results

INR i   l l t d l  d d t 
INR = (PT Ratio)ISI

INR is a calculated value dependent 
International Sensitivity Index

ISI : Responsiveness of the PT reagent.ISI : Responsiveness of the PT reagent.
Determined by comparing the commercial PT reagent 
to a WHO standard.





International sensitivity index (ISI)International sensitivity index (ISI)y ( )y ( )
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Limitations of INR system

It generally works very well and is the method of 
choice for lab monitoring of  AVK therapy 

BUT :  Not applying INR/ISI system or
Incorrect ISI  may severely compromise
management of patients on AVK therapy.



International International normalized ratio (INRnormalized ratio (INR))

anforthatmisconceptionfixedandcommonaisIt
bewillINRthesampleplasmapatient’sindividual

th b l tidiff tithid ti l .thromboplastinsdifferentwithidentical



Causes of variation in INRCauses of variation in INRCauses of variation in INRCauses of variation in INR

1- Different sodium citrate sodium citrate concentration  for ISI   
determination compared to that used locallydetermination compared to that used locally

2-Incorrect determination of MNPTMNPT

3- Incorrect ISIISI value applied locally

4- Others
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Optimizing Current PT/INR Test Systems

•Prior to Local Verification or Calibration 

•PT   Citrate concentrations of 0.129 mol (3.8%) should not be used 
for PT tests.for PT tests.

•Mean Normal Prothrombin Time
Geometric mean of the prothrombin times of the healthy adultGeometric mean of the prothrombin times of the healthy adult
population calculated from at least 20 fresh  samples from
healthy individuals, including those of both sexes

( ) PT ratio = PT Patient/LMNPTINR = (PT Ratio)ISI
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Description of the Geometric Mean (GM)
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ISI value assigned by the Manufacturer

•Generic :
An ISI determined for a thromboplastin that is not instrument specific
Thromboplastins with a generic ISI should never be used clinically 
unless validated locallyunless validated locally.

•Instrument Specific/ Instrument-Model Specific/Method-
of-clot-detection-specific

ff ff f fThe ISI difference between different brands  (manufacturers) of 
photo-optical or mechanical instruments can be important.
Example: a human placental thromboplastin can have an ISI of 1.20
for one brand of photo-optical instrument, 
but an ISI   of   1.00  for   another   brandbut an ISI   of   1.00  for   another   brand
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Verification of INR Results

For laboratories using For laboratories using generic  ISIsgeneric  ISIs,  verification  ,  verification  is  mandatory  is  mandatory  
and  local  ISI  calibration  is  strongly  recommendedand  local  ISI  calibration  is  strongly  recommended

Verification Verification is recommended is recommended for all laboratories using for all laboratories using 
instrumentinstrument--specific ISIsspecific ISIsinstrumentinstrument specific ISIsspecific ISIs



CLSI D t CLSI D t HH4747 AA2 2  H H4545 AACLSI Document CLSI Document HH4747--AA2 2 , H, H4545--AA

Protocol for Verification Procedure 

Sh ld Sh ld   l hili d  f h f  tifi d l hili d  f h f  tifi d l   l   ••Should Should use use lyophilized or fresh frozen certified lyophilized or fresh frozen certified plasmas  plasmas  

••A minimum of A minimum of three certified plasmas three certified plasmas should be used should be used 
with a range of INRs between with a range of INRs between 11..5 5 and and 44..55gg

••Should Should be run in be run in duplicateduplicate over over at least a twoat least a two--day periodday period

••The difference between The difference between withinwithin--day and   betweenday and   between--day duplicates day duplicates 
should should not exceed  not exceed  1010%.%.



CLSI D t CLSI D t HH4747 AA2 2  H H4545 AACLSI Document CLSI Document HH4747--AA2 2 , H, H4545--AA

Protocol for Verification Procedure 

The INRs of the certified plasmas should  be determined using the The INRs of the certified plasmas should  be determined using the 
laboratory’s routine laboratory’s routine thromboplastinthromboplastin with the manufacturerwith the manufacturer-- assigned assigned 
ISI value (if  appropriate) and routine instrument(s)ISI value (if  appropriate) and routine instrument(s)

The INR of the certified plasmas using theThe INR of the certified plasmas using the
local system should compare to the value assigned to local system should compare to the value assigned to 

the certified plasmas by the certified plasmas by ±±1515%%the certified plasmas by the certified plasmas by ±±1515%.%.
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Frequency of Verification

•Verification is mandatory if a reagent with a generic ISI is put into place Verification is mandatory if a reagent with a generic ISI is put into place 
and is highly recommended with the use  of a thromboplastin with an 
instrument-specific ISI

•Verification should take place with any change in:
reagent,
reagent lot number,
instrument, or
following a major instrument repair
Major changes in quality control or major  discrepancies  
in  external  quality  programs

•At a minimum, if no major changes occur, the verification should 
occur at least once per year
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If Verification Fails

Clinical results Clinical results cannot be reported cannot be reported until the discrepancy is until the discrepancy is 
addressedaddressed

local PT/INR local PT/INR calibrationcalibration should be performed should be performed 
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Local System Calibration

1-Determination of Local ISI

2-Establishing Direct INR (Locally)
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Local System Calibration
(calculating Local ISI)

A modification of the WHO method for ISI determinationA modification of the WHO method for ISI determination

•No. of certified plasmas: 6 AVK plasmas(20 artificially depleted plasmas) 
2 Normal plasmas( 7 normal plasmas)
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Local System Calibration
(calculating Local ISI)

A modification of the WHO method for ISI determinationA modification of the WHO method for ISI determination

•PT of the certified plasma determined using local
thromboplastin/instrument combination

•The PT value is plotted against the assigned PT value 
of the certified plasma

•The ISI = Slope of the orthogonal regression lineThe ISI  Slope of the orthogonal regression line
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L l S  C lib iLocal System Calibration
(Direct INR)

•No. of certified plasmas:  3 AVK plasmas
1 Normal pooled plasma



WHO International External Quality WHO International External Quality WHO International External Quality WHO International External Quality 
Assurance for Blood Coagulation  Assurance for Blood Coagulation  



WHO IEQASWHO IEQASWHO IEQASWHO IEQAS



Thank you for you attention!


