Dr. R.W.L.M. Niessen
Hospital ZGT Almelo
The Netherlands

The results of
fibrinolytic surveys
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Pilot survey 2009

PAI-1 activity and antigen

t-PA antigen

Plasmin Inhibitor (alpha-2-antiplasmin)
Plasminogen

PAI-1 and t-PA: broad range of between laboratory CV

Need for standardisation of PAI-1 and t-PA methods
and improvement of the between laboratory variation
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Fibrinolytic surveys in EQA-programme 2010

EQA-programme was extended with two fibrinolytic modules

One containing the parameters plasminogen and plasmin
inhibitor and the other PAI-1 and t-PA.

50 participants signed up for these new fibrinolytic modules
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Number of responders and participation

rate
2010.1 2010.2
responders | Part. responders | Part.
Plasminogen act. 35 71 38 76
Plasminogen ag. 6 12 5 10
Plasmin inhibitor 27 55 30 60
PAI-1 antigen 17 35 16 32
PAI-1 activity 14 29 17 34
t-PA antigen 14 29 13 26

\
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Samples used in the fibrinolytic surveys

In each survey 2 lyophilized control samples were used from
different manufacturers

2010.1: normal and abnormal control plasma (Siemens)

2010.2: coagulation control abnormal and borderline
(Technoclone)
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Plasminogen activity (%)
2010.1 2010.2

Plasminogen act. (sample 10.20) S « S Plasminonse sot Samcss ¢8 42 n mean cv range
Total group | 955 8.0% 81112 e — - l s [ - [ S [
Biophen Plasminogen (Hyphen) 1 88.0 Biophen Plasminogen (Hyphen) T 46.0

Coamatic Plasminogen (Chromogenix) 3 89.3 86 - 92 Coamatic Plasminogen (Chromogenix) 5 468 43 - 53
HemoslL Plasminogen (I.L.) 5 91.1 87 - 97 HemosiL Plasminogen (I.L.) 7 464 44 - 49
Plasminogen (Siemens) 19 88.9 7.1% 86~ 112 Plasminogen (Siemens) 17 487 11.0% 39-58
Plasminogen (Stago / Roche) 6 928 81~ 105 Plasminogen (Stago / Roche) 7 460 43 -49
Plasminogen act, (sample 10.21 N mesn i BRnge Plasminogen act (sample 1049} | " ™o - -
Total group 33 322 0.8% 24-40 Total group I 7 [ 49.7 [ 11.0% [ 42 -60
Biophen Plasminogen {Hyphen) 1 28.0 Biophen Plasminogen (Hyphen) ! 45.0

C tic P f

Coamatic Plasminogen (Chromogenix) 3 30.7 28 -34 1C°;r:r:°<q°::mm°g“ 3 454 42~ 55
HemosIL Plasminogen (L.L.) 5 ars 20 -34 HemosiL Plasminogen (I.L.) 7 459 44 - 50
Plasminogen (Siemens) 18 328 11.4% 24~ 40 Plasminogen (Slemens) 17 533 102% 44 - 60
Plasminogen (Stago / Roche) 6 327 31-34 Plasminogen (Stago / Roche) 7 473 42-5
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Plasmin Inhibitor (%)

2010.1

2010.2

Plasmin inhibitor {sampie 10.20) n, e OF Fge

Total group 27 29.6 9.3% 86 - 120
Coamatic Piasmin Inhibitor (Chromogenix) 4 1018 86 - 109
HemoslL Plasmin Inhibitor (LL) 4 82.7 89-95
Antiplasmin (Siemens) 14 101.2 8.0% 89-120
Antiplasmin (Stago / Roche) 5 98.8 88-119
Plasmin In 1021 n, .- X rnge

Total group ri 36.7 12.9% 28-47
Coamatic Plasmin Inhibitor (Chromogenix) - 33.8 28-40
HemoslL Plasmin Inhibitor (L.L.) 4 35.2 30-38
Antiplasmin (Siemens) 14 37.8 13.3% 29-47
Antiplasmin (Stago / Roche) 5 37.0 31-43

Plasmin Inhibitor (sample 10.48) " - oV range
Total group 29 56.5 9.4% 44 .67
Coamatic Piasmin Inhibitor (Chromogenix) 4 343 44-g4
HemosIL Plasmin Inhibitor (I.L.) 5 574 54 -67
Antiplasmin (Siemens) 4 576 7.9% 45-65
Antiplasmin {Stago / Roche) 5 547 44-58
Plasmin Inhibitor {sample 10.49) R Wemn oy range
Total group 29 53.0 13.7% 37-719
Coamatic Plasmin Inhibitor {Chromogenix) 4 518 46-56
HemosIL Plasmin Inhibitor (I.L.) 5 514 47-58
Antiplasmin {Siemens) 4 523 9.4% 44-38
Antipiasmin (Stago / Roche) 6 56.7 37-73
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PAI-1 antigen (ng/m
2010.1 2010.2

PAL1 : 10. n mean cv range
PAL1 antigen (sample 10.20) n mean cv range Totai group 16 6.3 | 67.2% [ 1.9-19.0 [
Total group 17 | 142 37.3% | 6.0-260 imubing PAI-1 (American Disgnosica ' &5
PAl-1 antigen (Hasmochrom)
Immubind PAI-1 (Amarican Diagnostica) 1 156.2 Zymutest PA-1 (Hyphen-Biomed) 5 &7 {9-190
PAI-1 antigen (Haemochrom) 1 21.0 Asserachrom PAL-1 (Stago/Roche) 4 52 40-50
Zymutast PAI-1 (Hyphen-Blomed) 5 13.4 6.0- 26,0 TintElize PAI-1 (Trinity Biotech) s 58 s50-128
Assarachrom PAI-1 (Stago/Roche) 4 12.4 10,0 - 14.7 Unknown ' 10.0
TintEkze PAI-1 (Trinity Blotach) 6 14.7 120-233
PAL1 antigen (sample 10.49) " meen cv range
Al 10.21 n mean cv range
Total group 15 241 78.8% 46-67.0
Total group 17 26 53% | 10-50 :
immubind PAI-1 (Amencan Diagnostica) 1 46
Immubind PAI-1 (American Diagnostica) 1 26 PAI-1 antigen (Haemochrom)
PAI-1 antigen (Haemochrom) 1 2.0 Zymutest PAI-1 (Hyphen-Biomed) 4 233 48-E70
Zymutest PAI-1 (Hyphen-Biomed) 5 22 1.0-50 Asserachrom PAI-1 (Stago/Roche) 4 202 18.0-230
Asserachrom PAI-1 (Stago/Roche) B 3.2 1.0-60 TintElize PAI-1 (Trinity Blotech) 3 276 179-624
TintElize PAL-1 (Trinity Biotech) 6 2.7 20-40 Unknown \ 450
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PAI-1 activity (IU/ml)

PAL1 activity (sample 10.20) e o S -
Total group 14 34 60.5% 1.0-869
Berichrom PAI-1 (Siemens 3 18 1.0-29
Stachrom PAI-1 (Stago/Roche) 2 6.3 57~-869
Technozyme PAI-1 activity (Technocione) 2 14 1.0-18
Spectrolyse PAI-1 (Trinity Biotech) 1 6.0

Chromolyze PAI-1 (Trinity Biotech) 6 34 19-6.0
PAL1 activity (sample 1021) R cacliE. . et
Total group 13 16 111% 0.0-6.0
Berichrom PAI-1 (Slemens) 3 0.0 0.0-0.0
Stachrom PAI-1 (Stago/Roche) 1 135

Technozyme PAL-1 activity (Technoclone) 2 06 0.1-10
Spectrolyse PAI-1 (Trinity Biotech) 1 3.0

Chromolyze PAIL-1 (Trinity Biotech) 3 1.7 05-~860

i

S

PAL1 activity (sample 10.48)

TYotal group
Berichrom PALY (Siemens)
Zymutest PAl-1 activity (Hyphen-Biomed)

Stachrom PAI-1 (Stago/Roche

TechnoZyme PAI-1 activity (Technocione)

Spectrolyse PAL1 (Trinity Biotech
Chromolyze PAL-1 (Trinity Biotech

TrniELIze PAI-1 activity (Trinity Biotech

1 10.

Total group

Berichrom PAL (Siemens)

Zymutest PAl-1 activity (Hyphen-Biomed)
Stachrom PAl-1 (StagoRoche)
Technozyme PAI-1 activity (Technocione
Spectrolyse PAL-1 (Trinity Biotech
Chromolyze PAl-1 (Trinity Biotech

TriniELize PAI-1 activity (Trinity Biotech)
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t-PA antigen (ng/ml)

1-PA antigen (sample 10.20) n mean cv range
1-PA antigen (sample 10.48) n mean cv range
Total group 14 38 38.7% 1.0-59 1 | I i |
Total group 13 29 67.8% ] 04-76
Imubind t-PA {American Diagnostica) 1 3s imubind 1-PA (American Diagnostica) 3 78 [
Elitest t-PA (Aniara) 1 4.2 Eltast LPA (Aniars)
Zymutest t-PA (Hyphen-Biomed) 4 28 1.0-45 Zymutest 1-PA (Hyphen-Biomed) 5 1.6 04-29
Asserachrom t-PA (Stago/Roche) 2 55 50-59 Asserachrom -PA (StagoRoche) 2 10 20-40
Technozyme 1-PA (Technoclone) 2 22 21-23 Technozyme t-PA (Technocione) 2 1.7 12-23
TinElize t-PA (Trinity Biotech) 4 47 43-51 TintElize t-PA (Trinity Bictech) 3 40 29-48
-PA antigen je 10, n mean cv fange L.PA antigen (sample 10.49) n mean cv range
Total group 10| 19 81% | 05-40 Yot Grows 1 sz | ssix l 03-639 ]
Imubind 1-PA {American Diagnostica) 1 24 imubind t-PA (American Diagnostica) | |
Elitest t-PA (Aniara) 1 13 Elitest 1-PA (Aniara)
Zymutest t-PA (Hyphen-Biomed) 4 16 05~-4.0 Zymutest t-PA (Hyphen-Biomed) 4 25 08-43
Asserachrom 1-PA (Stago/Roche) 2 1.9 1.7-20 Asserachrom t-PA (Stago/Roche) 2 50 40-60
Technozyme t-PA (Technoclone) 2 1.7 1.1-23 Technozyme t-PA (Technocione) 2 7 12-23
TintElize t-PA (Trinity Biotech) 4 22 1.8~29 TintEiize t-PA (Trinity Biotech) 3 6.1 51-69
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Betweeen laboratory variation and assay type

Assay-type Range total Concentration
group CV (%) range
Plasminogen act. (%) chromogenic 8-11 32 - 96
Plasmin inhibitor (%) chromogenic 9-14 37 - 100
PAI-1 antigen (ng/ml) ELISA 37 -79 3-24
PAI-1 activity (IU/ml) BIA/ELISA 47 - 111 2-6
chromogenic
t-PA antigen (ng/ml) ELISA 39 - 68 2 -4
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For PAI-1 antigen and activity, and t-PA antigen a
broad range for the total group CV is observed.

This is also reflected in the different classification of the
control samples; illustrated with the abnormal control
plasma in survey 2010.1
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Classification abnormal control sample

2010.1
Normal Borderline | Borderline | Abnormal | No
normal abnormal classification
PAI-1 8 2 0 6 1
antigen
PAI-1 7 1 1 5 0
activity
t-PA 9 1 1 3 0
antigen
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In conclusion

For plasmin inhibitor activity and plasminogen activity, in
which chromogenic methods are used, results of different
methods are fairly good comparable.

The much higher between laboratory variation for PAI-1
activity and antigen, and t-PA antigen show the lack of
standardisation in these measurements, mainly due to
the heterogeneity of the antibodies used and their
specificity.
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In conclusion

The results of the first two surveys on fibrinolytic

parameters of the ECAT foundation showed the need for
standardisation for PAI-1 and t-PA methods and

improvement of the between laboratory variation.




