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TAS™ ECT™ Test Card

Kit Containing 25 €CT Test Cards

Far in vitro diagnostic usc only

Humanitarian Device; Authorized by Federal Law for usc
in determining the anticoagulant effect of recombinant
hirudin (r-hirudin) during cardiopulmonacy bypass
(CPB) in patients who have heparin-induced
thrombocytopenia (HIT). The cffectiveness of this device
tor this use has not been demonstrated.

Pederal law restricts this device for sale and distribution
to, or on the order of, a physician or to a clinical
laborawry. Use is restricted to, by, or on the order of a
physician.

Intended Use

The TAS™ (Thrombolytic Assessment System) Ecarin Clouing Time
(EC1) 'Test Card is 10 be used with the TAS Analyzer and is
intended 10 determine the anticoagulaat effect of r-hirudin during
cardiopulmonary bypass in paticnts who have heparin-induced
thrombocytopenia.

The TAS ECT (the TAS ECT Test Card together wich the ‘LAS
Analyzer) is suited for professional use in decentralized arcas of
testing near the site of patient care as well as for use in the more
traditionu] clinical laboratory.

Monitaring with the TAS ECT is indicated for persons who have
been identificd with and/ar confirmed as u high risk for TOT, and
require high dose andcoagulation with recombinant hirudin for a
scheduled or emergency CPB procedure.

Conlraindications

TAS ECT is contrindicated for patients on coumadin therapy with
an INR > 4.5, patients with > 25% hemolysis, putients with > 30%
hemaodilution, patents with > 0.5 11/ml concentration of
unfractionated heparin (UFH), and patients with less than 30%
prothrombin activity or 15 mg/dl {ibrinogen concentration.
Patients on thrombolytic therupy should not e monitored with
the TAS ECT. The use of acid citrate blood callection mbes is also
contraindicaled with the TAS ECT.

Surnmary and Explanation

Ecarin, a protein prathrombin activator from Echls carinatus
venom (E.C. 3.499.27), was isolated by Kornalik et al. in 1969.
Ecarin causes coagulation of citrated whole blood (CWB) or
citrated plasma (CP) by the calcium-independent activation of
prothrombin. Ecurin has been charaaerized by Morita et ab” and
by Komailk and Blamback? as a single chain glycoprofein with 2
moleaulir weight of 55-60 KDullons which exerts mealloproteinase
activity inhibited by EDTA, glututhione, cysicine, and
mercaptocthanol.  Common serine pruteinase inhibitors such as
diisopropyl-fluorophosphate (DFP), soybean uypsin inhibitor
(SBTD, avomucoid and aprodnin do nat inactivate ecurin,

Ecurin catalyzes the hydrolytic cleavage of the 323Arg-324ile
bond in the human prothrombin molecule, wherehy thrombin
activity is gencrated withoul the release of any zymogen fragment.
This form of active prothrombin has been termed meizothraombin
and is inhibited by r-hirudin, PEG-hirudin, and low molecular
weight syntheric dvombin inhibitors such us argutrobuan, but not
efficiently by the heparin-ATIII complex.

Ecarin has heen used o develop a sensitive analyricul method far
the determination of thrombin inhibition by the aacidicombin drug
r-hiructin,®® The applicution {or this test is to monitor the
anticoagulant effect induced in u patient recetving r-hirudin
during cardiopulmonary bypuss.®?

The TAS ECT Test Card is based on the method of Nowuk and
Bucha.! The TAS system is designed @ elimlinate many of the

variables such as ransport and haadling that are encountered
with other coagulation methods.

Principle

‘I'he "TAS ECT Test Card is a one-stage, two-siep test that measures
the douing time of a blood sumple. The putient's hlood sample is
first diluted with pooled nornal human plasaa. Then, the diluted
sample is added to the dry reagent oo the prewarmed ECT .'I'cat
Card. By using caurin (0 activate prothrombin, the coagulation
cascade Gretivation of factors V - XD is bypassed and a deficiency
in one or more of these factars will aat be reflected in the result.
Reagent
Components Storage Stability

2-8°C (3646°F) Unopened-24 months
or until expiration date

Beurin culcium
chloride, bullers,
stabilizers, and
paramagnetic iron or,

oxide particles. 20-25°C (68-77°F) Unopeancd—2 weeks

WARNING: Exposure of the test cards al any Ume (0 mugnetic
objects or ficlds (for example, an MRI [nstrument) may coreupt
the encoded information and prevent the analyzer [rom sturting
the test.

CAUTION: Any pouches not kept refrigerated should be dated
and not be used beyond this 2-week period. Pauches should not
be repeatedly warmed and returned to the refrigerator. Once the
pouch is opened, the card must be used within 15 minutes.

POTENTIAL ADVERSE EFFECTS OF THE DEVICE ON HEALTH:
Toaccurate infarmation on the coagulation starus of the patient
poses a significanc risk to the patient during CPB since both aver-
rentment and underdreatment can have faal consequences
(hleeding in the patent and clots in the CPB system, respectively).
Passible risks of using the TAS ECT Test Card could include
underestimation or overestimation of the level of hirudin in the
patient. Currently, an antidote for hirudin is unavailuble, and the
dlinicul data availubie are insullicient o establish the probabilites
or Incidence of erroneous medical judgements and their clinical
outcomes.

POTENTIAL BIOHAZARD: All components of this product ure of
nonhumzn origin, und as such, should not contain HBYV, HCV, or
HIV. Nevertheless, since absence of infectious agents ¢annot be
proven, all samples (e.g., patient blood) and products (e.g.,
standlard and control plasma) obtained from humun blood should
always he handled with due care, observing the precaudons
recommended for biohazardous material &7

Specimen Collection and Preparation

The TAS ECT Test Card is ta be used with citrated whale blood
collected and processed according (o recognized standards for
the handling of bload specimens for coagulation studies.” The
blood should be added o «ither 109 or 129 mmol (3.2% or 3.8%)
of the dihydrate form of sodium citrate in & proportion of ninc (&)
punts whole blood 1 one (1) part snticoaglant. The blood
should be mixed well with the anticoagulant immediately upon
collecrion.

« The citrated whole blood sumple must be diluted one to one
(1:1) with pooled nommal human plasma prior © testing.”
Precise pipetting of the sample is imporant.

» Using « 100 pl pipete, dispense 100 pl of the citruted whole
bloed into a polypropylene plastic tube. :

* SARP (Helena) and FACT (George King) plasmas were used as
the pooled noemal human plasma for all the ECT swdles
performed 1t CVDIL Use of any other pooted normal human
plasma may pive different results.



¢ Using che sume 100 pl pipete with & new pipeae tip, add 100
ul of pooled normal humun plasma o the plastic tube
contining 100 pl of citrared whole blood. Mix the sampie.

e Using 2 sample transfec device capable of delivering approxi-
macely 30-35 4, wransfer 30-35 pl diluted whole blood to the
sample test well when prompled by the analyzer.

o Dilutedd whole blood should be tested within 15 minutes of
collection to svoid ex vivo changes that may affect the couing
time resulis,

Materials Required but not Provided

» TAS Anulyzer

e TAS Operator Manual

+ Pooled norma! human plasma

» Blood sumpling materials such as venipuncaure needles,
syringes, alcohol swuls, vacuainer wbes containing sodium
citrate

« Sample transfer devices (pipettes with tips or droppers) capahle
of delivering approximately 30 - 35ul

e Two levels of quality control plasma available from Cardiovas-
cular Piagnaostcs, Inc.

= 100 pi pipecte with Lips
« Polypropylene tubces

Directions for Use

1. Cquilibrate test cards at room temperature (20 — 25°C) before
removing [rom the foil pouch. No further preparation of the
TAS ECT Test Card i% necessary prior to beginning the test.
CAUTION: 1he test card must be used within 15 minuces after
the pouch is opened. Pouches of cards should not be
repeatedly warmed und remurned to the refrigeritor.

2. Remove the cest card from its foil pouch and hold it so that
the full name is right side up, facing you.

3. Pass the test card firmly and steadily through the card reader.

The analyzer interprets the encoded information on the test
card and displays prompts for each step of the pracedure.

4. When prompied, place the est card in the analyzer, and allow
o warm.,

CAUTION: Da not leave the test card in the anulyzer longer
than 15 minutes belore applying the sample. Prolonged
warming of the card can affect the performance of the est

5. When prompted, add approximately 30-35 i of the 1:1 diluted
sample into the sumple well on the test card.

6. At the end of the test, confirm that the est was performed with
the anulyzer set o the uppropriare sample type. (Sample wype
is displayed along with the result at the end of each tesc)

7. When the card is removed [rom the anualyzer ar the end of
cach test, ensure that the entire reaction chamber was filled
with sumple. If an inadequate amount of sample wis added
o the curd, repeat the test, using 2 fresh card.

8. The TAS Analyzer will display the ECT results within 110 12
minutes, depending on how long it takes che samiple o clot.
CVDI provides no recommendation on dosing of r-hirudin,
The user should dose the patient with r-hirudin i view of the
acrual medical siuation, local experience with the drag, and the
pertinent lubeling instructons for s-hinudin.

9. Dispose of the test card and other contminated jtems in a
munner approved for biohazardous materials,

Procedural Notes

» The TAS Anulyzer is presel (0 provide u ¢onstant reaction
temperature of 37 + 3°C, and will automatically prewarm the
test card before prompting the user to apply the sumple drop.
All other necessary purameters are magnetically cncoded on
ench test card. Please refer wo the TAS Analyzer Operitor
Manual for dewils of instrument use

- Operate the TAS Analyzer only a winbient temperawares
between 18 ta 32°C.

e To mainain a fully charged bauery, leave the unit plugged into
its power supply, which is in rurn plugged inta an AC outlet.
Leave the power switch in the “OFF" positlon while storing the
anulyzer.

« The Operatar Idendification Code _and the Quiality Control .
Lockout are aptional feawres. Refer to the Operator Manual il
either of these fearures has been enabled.

« Ensure thar the sealed pouch contining a test card has reached
room temperanure and that the TAS Analyzer is either plugged
into an appropriate wall ouder or has a sufficiendy charged
bacery.

e Collect and dilute blood in u 1:1 ratio with pooled normal
human plasmu® as described in the Specimen Collection and
Preparation Sedtion.

Quality Control

Calibration: No user calibration is necessary with the TAS ECT
Test Card. Calibration of the TAS Analyzer was performed at
CARDIOVASCULAR DIAGNOSTICS, INC.

Routine Quality Control Procedures: Prior to each CPB use, the
operator should verify that the date and time displayed on the

arc accurate, Reset if necessary. (See the TAS Operator
Manual for instructions.) This step ensures that the operator
will be warned of any atempt to use an expired test card.

The microprocessor in the TAS Analyzer automatically monitors
the parameters necessary for accurate testing. If the TAS
Analyzer detects an exror during the performance of the test, it
will dispkxy an error message. (See the TAS Analyzer Operator
Mamual for details and an explanation of ercor messages.)

At the end of the test, the operator should confirm that the
test was performed with the analyzer set to the appropriate
sample type. The sample type is displayed along with the
result at the end of the test.

when the cacd is removed from the analyzer at the end of
cach test, the operator should be sure that the entire reaction
chamber (all of the gray area) was filled with sample. Ifan
insufficient amount of sample was added to the card, the test
should be repeated, using a fresh card. Dispose of the test
card and other contaminated itcms in a manner appropriate
for biohazasdous material

The test card should not be left in the anatyzer for longer than
15 minutes before application of the sample. Prolonged
warming of the card may affect the performance of the reagent.

Functional Quality Control Testing: Quality control of the
total system should be monitored by testing two levels of
quality control plasma. Instructions from the manufacturer
for reconstitution of these materlals must be strictly followed.
Both normal and abnormal levels should be run prior wo CPB.

Results

The TAS ECT result is reported in seconds and is displayed on the
TAS Analyzer screen at the end of the test.

Expected Values

samples from 120 normul individuals (72 females and 48 males
runging in age from 20 to 63 with a median age of 38) were tested
using the TAS Analyzer and TAS BCT Test Cards. Citated whole
blood was dituted 1:1 with pooled normal human plasma, The
range (mean + 2 5.0.) obuined was 41.6 to 55.3 seconds.  This
range is given for illustrative purposes only. Resulls reported a3
<25 secunds ar >700 secands should be verificd by repeat lesting.
Fresh citrated whole blood was diluted 30% with phosphate
buffered saline (PBS). The PBS/blood mixre was supplemented
with various concentrations of r-hirudin and the aliquots were
dilured 1.1 anth eidier FACT or SARY plasma, and (tive) 5 replicate
measurements were performed on TAS-ECT tests (30pl/ivst).

}?’



Results are showa in thegraph below. Both FACI and SARP
aormal pooled plasmas yielded equivalent sensitvity ©© r-hirudin.

tDM"ARISON OF TWO DIFFERENT POOLED NORMAL HUMAN PLASMAS ON THE
RESPONSE OF TAS ECT TO R-HIRUDIN
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specific Performance Characteristics
Amnalytical sensitivity

Studies show that the TAS ECT Test Card reagent is sensitive (o 1-
hiradin to 100 ng/mL or 0.1 pg/mL.

Precision

studies were performed using the TAS Analyzer und TAS ECT
Test Cards to evaluate test precision. 4.0 pg/ml was the highest
level of r-hiradin used in precision studies, and precision il
higher levels of r-hirudin has not heen determined. 1'wo levels (0
and 4.0 pyg/mD of r-himdin were analyzed with citruted whole
hlood. Aliquots of these sumples were then diluted 1:1 with
pooled normul human plasma (All precision studies were
performed using FACT plasma from George King. The following
results were produced.

Within Run Precision

(N = 30 each) These results include instrument Lo instrument and
dilutional precision. Samples for these results were CWB with a
30% PBS dilwion.

0.0 up/ml r-hinidlin; 4,0 pg/ml r-hicuding
Mean (sec) 55.1 443 .4
Std. Dev. (sed) 2.8 27.4
C.V. (%) 5.0 6.2

Operator to Operawr Precision

(N = 30 each) These results include instrument (0 instrument and
dilutional precision. Samples for theve results were CWB with a
30% IPBS dilution.

4.0 pe/mi -hinding

Operalor 1 2 3 1 2 3
Mean (sec) 49.8 50.7 52.2 405.3 396.0 419.2
Std. Dev, (sec) 3.1 2.7 2.6 30.1 22.8 23.1
CV{) 6.2 5.3 5.0 7.4 5.8 5.5

Day to Day Varlation of ECT Test Card
(N = 10 conurol samples per day for 20 days) These results includc
Instrument Lo instrument precision.

nimal Congn abpommitl Conlra
Range Ranpe
min mix min X
Mezn (sec) 52.9 50.8 54.7 154.0 146.1 159.9
Tol. Precision (8. D) 2.2 9.2
Tol. CV (%) 4.1 6.0

Day to Day variation of ECT Test Card »
(N = 5 samples per day [or 20 days) Samples for these results
were CWB with 2 30% PBS dilution.

Range Range
min Mmax mio  max
Mean (sec) 55.9 49.0 0.6 439.4 393.0 $29.0
Tot. Precision (8.0 4.1 35.5
TomiCV(W) 7.0 6.7

Day-to-Day Precision — Citrated whale blood samples: Day-e-Day
precision was also evaluated (N= 5 sumples per day for 20 days)
using TAS GCT results compiled from the various predinical studics
performed at Cardiovasculur Disgnastics, Inc. These results include
Lot-to-lot ( toutl of 6 different ECT los were used), instrument-to-
instrumnent (at least 5 different TAS analyzers wece used each day),
and day-to-day precision. Results also incdlude imprecision due 10
use of multiple donors. These data were analyzed according to
“Eyaluaton of Precision Performance of Clinical Chemistry Devices;
Approved Guideling,NCCLS publication EPS-A, Volume 19 Number
2" Towd precision standard deviation was 4.1 for citrated whole
blood samples with 0.0 pg/ml r-hirudin and 35.5 for citrated wholc
blood samples with 4.0 pg/ml t-hirudin. Since these dala were
obtained from mualdple TAS anatyzers (5), instrument variation was
also included in these eslimates.

Lot o Lot Precision and Responsce

R-hirudin (0.0 or 2.0 pg/mL) was added to an undiluted citrated
whole blood sample from a normaul donor. This sample was
evaluated on three lats of TAS BCT Test Cards. Forty replicates
were performed for each test card lot

Lot=  rzhimdin Mean (sec) SD (sec) CY (W)
1 0.0 48.6 2.4 5.0
2.0 428.6 19.9 4.7
2 0.0 49.3 2.0 4.1
20 397.6 27.8 7.0
3 0.0 48.6 2.0 4,0
2.0 434.1 25.2 5.8

Resules of all the precision lesting indicige that the major
contribution (o imprecision is test-to-test card variation and not
instrument-lo-instrument, donor-to-danor, or operator-to-operalor.

Interferences

Tawerference studies were performed on 3.2% citrated whole blood
samples or 3.8% citated plasma samples. These sumples were
diluted 30% with phosphate buffered saline (PBS, pH 7.3, 50 mM
phosphate, 150 mM NaCl) and supplemented with r-hirudin at 0.0
and 4.0 pg/ml. Paticnt samples containing coumadin (INR < 4.5)
should not wllect the results of the ECT test. CP samples were
used o determine the effect of factor deficencies on test
performance. Less than 30% acuivity of normal prothrombin
(Facior 1) will cause prolongation of the ECT. Fibrinogen levels of.
15 to 1000 mg/dl have no signilicant effect on the ECT test results.

CwWh samples were used for the following interference tests.
Acidified citrate cannot be used to obain samples for this test.
Hematocrits o 64%, lipids to 15 mg/ml, nitroglycerin to 1000 pg/
ml, aprotinin to 1000 K(U/ml, dextran 0 5 mpg/ml, protamine to
100 p/ml, and sample temperature of 4 to 37°C have no effect on
TAS ECT test performance. Unfractionated heparin (UFH) levels
below 0.5 U/ml have no effect on test performance. Hemolysis of
25% or less should not effeat test performance; however presence
of hemolysis is oficn un indicator of poor specimen quality.
Hemodilution grearer than 30% causes a staustcally significant
increase in TAS ECT test results. Plasminagen levels <20% affect
ECT test resul s
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Thrombolytic Assessment System (TAS)
Ecarin Clotting Time Test

Patient Information

HUMANITARIAN DEVICE:
Authorized by Federal Law for use in determining the anticoagulant effect of recom-
binant hirudin (r-hirudin) during cardiopulmonary bypass (CPB) in patients who
have heparin-induced thrombocytopcenia (HIT). The effectivencss of this device for
this use has not been demonstrated.

Federal law restricts this device for sale and distribution to, or on the order of, a
physician or 1o a clinical laboratory. Use is restricted to, by, or on the order of a
physician.

GENERAL INFORMATION AND PROCEDURES:

The CVDI TAS Ecarin Clotting Time test (ECT) is intended to be used to determine
the anticoagulant effect of recombinant hirudin (r-hirudin) during cardiopulmonary
bypass (CPB) in patients who have heparin-induced thrombocytopenia (HIT).

The physician uses the results of the TAS ECT test to determine whether the
patient has been sufficiently anticoagulated during CPB. This affords the physician
the opportunily 10 adjust the dosage of r-hirudin accordingly.

POSSIBLE BENEFITS AND RISKS OF USING THE TAS ECT TEST:

The potential benefit of using the TAS ECT test is that r-hirudin therapy can be
guided using TAS ECT test results. Possible risks include:

- under- or overestimation of r-hirudin levels in patients leading 1o bleeding or
clotting episodes, and

« inaccurate information on coagulation status in patients.

ALTERNATIVE PRACTICES AND PROCEDURES

Currenty, the performance of in vitro diagnostic coagulation procedures, such as
the activated partial thromboplastin time (aPTT), activated clotting time (ACT) and
the prothrombin time (PT) tests has not been established for monitoring r-hirudin at
the levels necessary curing CPR.
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